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SECTION 1:

Customer information

Company Name

Address

Telephone Number
Facsimile Number
Contact Person

FUJITSU TEN LIMITED

2-28, Gosho-dori 1-Chome, Hyogo-ku, Kobe, 652-8510 JAPAN
+81-78-682-2159

+81-78-671-7160

FUKII DAISUKE

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

21 Identification of E.U.T.

Type of Equipment Car Navigation

Model No. FT0091A

Serial No. Refer to Section 4, Clause 4.2
Rating DC12V

Receipt Date of Sample July 12,2016

Country of Mass-production Mexico

Condition of EUT Production prototype

(Not for Sale: This sample is equivalent to mass-produced items.)

Modification of EUT No Modification by the test lab
UL Japan, Inc.

Ise EMC Lab.

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

Facsimile

1 +81 596 24 8124
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2.2 Product Description

Model: FT0091A (referred to as the EUT in this report) is a Car Navigation.

Radio Specification

Radio Type Transceiver
Power Supply (inner) DC33V,DC18V
Clock frequency(ies) 26 MHz
IEEE802.11b *1) IEEE802.11g/n IEEE802.11a/n IEEE802.11n
(20 M band) *1) (20 M band) (40 M band)
Frequency 2412 MHz - 2462 MHz 2412 MHz - 2462 MHz 5180 MHz - 5240 MHz 5190 MHz - 5230 MHz
of operation 5260 MHz - 5320 MHz 5270 MHz - 5310 MHz
5500 MHz - 5700 MHz 5510 MHz - 5670 MHz
5745 MHz - 5825 MHz 5755 MHz - 5795 MHz
Type of DSSS OFDM-CCK OFDM
modulation (CCK, DQPSK, (64QAM, 16QAM, (64QAM, 16QAM, QPSK, BPSK, 256QAM)
DBPSK) QPSK, BPSK)
Channel 5MHz 20MHz 40MHz
spacing
Antenna Surface Mountable Dielectric Chip Antenna
type
Antenna -
Connector
type
Antenna 1.6 dBi (2.4 GHz Band), 0 dBi (5 GHz Band)
Gain
Bluetooth Ver.3.0
with EDR function
Frequency 2402 MHz - 2480 MHz
of operation
Type of BT: FHSS (GFSK, n/4-DQPSK, 8-DPSK)
modulation
Channel BT: 1 MHz
spacing
Antenna Surface Mountable Dielectric Chip Antenna
type
Antenna -
Connector
type
Antenna 1.6 dBi
Gain

*1) This test report applies to WLAN (2.4 GHz Band only).
*Wireless LAN and Bluetooth do not transmit simultaneously.

UL Japan, Inc.
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4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTION 3:

Test specification, procedures & results

3.1

Test Specification

Title

Test Specification

FCC Part 15 Subpart C

FCC part 15 final revised on April 6, 2016.

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

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

3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
FCC: ANSI C63.10-2013 FCC: Section 15.207
6. Standard test methods
e Y % )
Conducted Emission iz pg Gen §.8 IC: RSS-Gen 88 - NA)

FCC: KDB 558074 D01 DTS Meas [FCC: Section
Guidance v03r05 15.247(a)(2)

6dB Bandwidth Complied Conducted
1G5 T RSS247 5.2()
FCC: KDB 558074 D01 DTS Meas [FCC: Section

. Guidance v03r05 15.247(b)(3)

Maximum Peak .

Output Power | See data. Complied Conducted
IC: RSS-Gen 6.12 IC: RSS-247 5.4(4)
FCC: KDB 558074 D01 DTS Meas |[FCC: Section 15.247(e)
Guidance v03r05

Power Density Complied Conducted
1G5 T T IC RSS2475.2(0)
FQC: KDB 558074 D01 DTS Meas |FCC: Section15.247(d) Conducted

) o Guidance v03r05 6.0 dB
Spurious Emission  [|C: RSS-Gen 6.13 IC: RSS-247 5.5 4824.000 MHz, AV, Complied (below 30 MHz)/
Restricted Band Edges RSS-Gen 8.9 Horizontal Radiated
RSS-Gen 8.10 (above 30 MHZ)

Note: UL Japan, Inc.’s EMI Work Procedures No. 13-EM-W0420 and 13-EM-W0422.
*1) The test was not performed since the EUT was DC device.
*2) Radiated test was selected over 30 MHz based on section 15.247(d) and KDB 558074 D01 DTS Meas Guidance v03r05 12.2.7.

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

FCC Part 15.31 (e)

The test was performed with the New Battery (DC 3.3 V, DC 1.8 V) and the EUT constantly provides the stable
voltage to RF part through the regulator regardless of input voltage from New Battery. 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 of Section 15.203.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC: RSS-Gen 6.6 IC: - N/A - Conducted
Bandwidth

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

3.4

EMI

Uncertainty

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

Antenna terminal test Uncertainty (+/-)

*M easurement distance

Radiated emission test

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

Power meter Conducted emission and Power density Conducted emission
Below Above Below 1 GHz 3 GHz 18 GHz 26.5 GHz Channel power
1 GHz 1 GHz 1 GHz -3 GHz -18 GHz -26.5 GHz -40 GHz
0.9dB 1.0dB 1.4dB 1.7dB 2.8dB 2.8dB 2.9dB 2.6 dB
Radiated emission
Test distance (+/-)
9kHz - 30 MHz
3m 3.8dB
10m 3.7dB
Radiated emission (Below 1GHz)
* L * A
kg (3 m*) (+/-) - (10 m*) (+/ )200
30 -200 MHz 1000MHz 30-200 MHz 1000MHz
Horizontal 5.0dB 5.3dB 5.0dB 5.0dB
Vertical 4.7dB 5.9dB 5.0dB 5.1dB
Radiated emission (Above 1GHz)
(3 m*) (+/-) (1 m*) (+/-) (10 m*) (+/-)
1-6GHz 6 — 18GHz 10 —26.5 GHz | 26.5 — 40GHz 1-18 GHz
5.2dB 5.4 dB 5.5dB 5.5dB 5.4 dB

UL Japan, Inc.

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

. . . . Maxi
. IC Registration | Width x Depth x Size of reference ground plane (m) aximum
Test site Number Height (m) / horizontal conducting plane Other rooms tneasuremen
&P t distance

No.1 semi-anechoic |, -, | 192x11.2x7.7  |7.0x6.0 No.1 Power 10 m
chamber source room
No.2 semi-anechoic

2973C-2 7.5x58x5.2 4.0x4.0 - 3m
chamber
No.3 semi-anechoic 2073C-3 120 x 8.5 x 5.9 6.8x5.75 No.3 Preparation Im
chamber room
No.3 shielded room |- 4.0x6.0x2.7 N/A - -
No.4 semi-anechoic 2073C-4 120 x 8.5 x 5.9 6.8x5.75 No.4 Preparation Im
chamber room
No.4 shielded room |- 4.0x6.0x2.7 N/A - -
No.5 semi-anechoic | 6.0 6.0x 3.9 6.0 x 6.0 . .
chamber
No.6 shielded room |- 40x4.5x%x2.7 4.0x4.5 - -
No.6 measurement | _ 475x54x30  |475x4.15 - -
room
No.7 shielded room |- 4.7x7.5x2.7 4.7x7.5 - -
No.8 measurement | _ 3.1x5.0x2.7 N/A - -
room
No.9 measurement | 8.8x4.6x2.8 24x24 - -
room
No.11 measurement | 6.2x4.7x3.0 4.8x4.6 . .
room
3.6 Test data, Test instruments, and Test set up
Refer to APPENDIX.
UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999

Facsimile

1 +81 596 24 8124
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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) 11 Mbps, PN9
IEEE 802.11g (11g) 54 Mbps, PN9
IEEE 802.11n (11n-20) MCS 7, PN9 (Short)
*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 settings: 11b: +13dBm
11g/n-20 : +11dBm
Software: Ver.00.005
*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.

*The details of Operating mode(s)

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

*1) 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.
*2) The mode was tested as a representative, because it had the highest power at antenna terminal test.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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4.2 Configuration and peripherals
DC12V
B C E F G
H
3 4 5 6 7 8
9

* 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 Car Navigation FTO0091A No, 19 *1) FUJITSU TEN EUT
No, 23 *2) LIMITED
B Load resistance - - - -
C USB RUF2-JVAGSWH 121101 BUFFALO -
D USB RUF2-JVAGSWH 121201 BUFFALO -
E MIC ASSY WO01B-5012-D210 0700700000853 TRANSTRON Inc. -
F Camera 39530-T5A-003 15 - -
G GPS 3985-TSA-E010-M1 | 25260094 yokowo -
H Jig board - - - -
*1) Used for Radiated Emission test
*2) Used for Antenna Terminal conducted test
List of cables used
No. Name Length (m) Shield Remarks
Cable Connector
1 DC Cable 3.9 Unshielded Unshielded -
2 Signal Cable 0.7 Unshielded Unshielded -
3 Signal Cable 0.2 Unshielded Unshielded -
4 USB Cable 1.0 Shielded Shielded -
5 USB Cable 1.0 Shielded Shielded -
6 Signal Cable 0.5 Unshielded Unshielded -
7 Camera Cable 5.0 Shielded Shielded -
8 GPS Cable 0.5 Shielded Shielded -
9 FFC Cable 0.1 Unshielded Unshielded -
UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124




Test report No. 1 11328915H-A-R1

Page 111 0f 42
Issued date : October 27, 2016
FCCID : BABFTO091A

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
v03r05".

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

[For above 1 GHz]

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

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

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

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

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

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

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

Test Antennas are used as below;

Frequency 30 MHz to 200 MHz | 200 MHz to 1 GHz | Above 1 GHz
Antenna Type Biconical Logperiodic Horn

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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In any 100 kHz bandwidth outside the restricted band in which the spread spectrum intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator confirmed 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on a radiated measurement.

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

Frequency Below 1 GHz Above 1 GHz 20 dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV *3) PK
IF Bandwidth BW 120 kHz RBW: 1 MHz | Average Power Method: RBW: 100 kHz
VBW:3MHz | RBW:1MHz VBW: 300kHz
VBW: 3 MHz
Detector:
Power Averaging (RMS)

Trace: 100 traces

If duty cycle was less than
98%, a duty factor was
added to the results.

Test Distance 3m 4.4m *1) (1 GHz - 10 GHz), 3m *1) (1 GHz — 10 GHz),
1 m *2) (10 GHz — 26.5 GHz) 1 m *2) (10 GHz — 26.5 GHz)

*1) Distance Factor: 20 x log (4.4 m /3.0 m) =3.33 dB

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

*3) Average Power Measurement was performed based on 6. 0 & 12.2.5 of "KDB 558074 D01 DTS Meas Guidance
v03105"

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 130 MHz - 26.5 GHz
Test data : APPENDIX

Test result : Pass

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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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 | Detector Trace Instrument used
time
6dB Bandwidth 20 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to5 % Three times | Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW of RBW
Maximum Peak - - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor: 50 MHz BW)
Peak Power Density | 1.5 times the 3 kHz 10 kHz Auto Peak Max Hold Spectrum Analyzer
6dB Bandwidth *3)
Conducted Spurious | 9kHz to 150kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *4) 150kHz to 30MHz 9.1 kHz 27 kHz

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

*2) Reference data

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

*4) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was low enough as shown in the chart.
(9 kHz - 150 kHz: RBW =200 Hz, 150 kHz - 30 MHz: RBW = 9.1 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.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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APPENDIX 1: Test data
6dB Bandwidth

Test place Ise EMC Lab. No.11 Measurement Room

Report No. 11328915H

Date July 21, 2016

Temperature / Humidity 25deg. C/41 % RH

Engineer Shinichi Miyazono

Mode Tx

Mode Frequency | 6dB Bandwidth Limit
[MHz] [MHz] [kHz]
11b 2412 10.305 > 500
2437 10.353 > 500
2462 10.367 > 500
11g 2412 15.136 > 500
2437 15.113 > 500
2462 15.115 > 500
11n-20 2412 15.137 > 500
2437 15.117 > 500
2462 15.117 > 500

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

Telephone : +81 596 24 8999
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6dB Bandwidth
2412 MHz 2412 MHz
i Agilent R T i Agilent R T
Ref 187 dBpV *Atten 10 dB Ref 187 dBpV *Atten 10 dB
»Peak »Peak
Ii%g S T T A s e Ii%g L ekt e IrVwﬁv- i LT,
8/ A R 8/ / L
e ™, o S
.f" b
LgAv LgAv
ML $2 ML $2
Center 2.412 000 GHz Span 20 MHz Center 2.412 000 GHz Span 20 MHz
#Res BH 100 kHz #UBH 300 kHz Sween 1.92 ms (1201 prs) #Res BH 100 kHz #UBH 300 kHz Sween 1.92 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9900 # Occupied Bandwidth Occ BH % Pur 9900 #
145333 MHz % dB -600d5 16.2897 MHz % dB -600d5
Transmit Freq Error 28372 kHz Transmit Freq Error  5.923 kHz
% dB Bandwidth 19.385 MHz % dB Bandwidth 15.136 MHz
2437 MHz 2437 MHz
% Agilent R T % Agilent R T
Ref 187 dBpV #Atten 10 dB Ref 187 dBpV #Atten 10 dB
#Peak wPeak
l]:%g .W?d" SO Aciaa Y W i & |1-%9 TN ¥ LAt kb “\'\""'\‘ F R e
B/ LA X B/ / \
e ™, o M
Lafw LaAv
M1l s2 Ml 52
Center 2,437 008 GHz Span 28 MHz | Center 2.437 000 GHz Span 20 MHz
#Res BN 100 kHz #VBH 300 kHz Sweep 1.92 ms (1201 pts) #Res BN 100 kHz #UBH 360 kHz Sweep 1.92 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9960 7 Occupied Bandwidth Occ BH % Pur  99.00 7
14.4454 MHz X dB 6,00 db 16.2408 MHz xdB G004
i Transmit Freq Error  812.204 Hz
Lr:gsgl:n::;g‘:r“r ;fgggg hl:izz % dB Bandwidth 15.113 MHz
2462 MHz 2462 MHz
= Agilent R T - Agilent R T
Ref 107 dBpV #Atten 10 dB Ref 187 dBpV #Atten 18 dB
#Peak #Peak
: " Ls -
Il.%g I i I NSRS R s WY l%g ﬁ-’JV‘-’\m’\ VS WY LS vd\"'v'\\ TR T . Moo
a8/ e e @B/ \
1"‘ = NG Y,
g
LaAu LafAv
M1 §2 M1 52
Center 2.462 009 GHz Span 28 MHz
Center 2.462 D08 GHz Span 28 MHz
sBes BH 160 Kbz SUBH 300 Kz Sweep 1.92 ms (1261 pts) *Res BH 100 kHz #UBH 300 kHz Sweep 1.92 ms (1201 prs)
Occupied Bandwidth occ BN zpur  asgaz | Occupied Bandvidth Oce BH 2 Pur - 92.00 1
16.2589 MHz x dB  -6.00 dB
14.4588 MHz xd8 -600 cB :
Transmit Freq Error  -9.823 kHz
Transmit Freq Error 775,652 Hz % dB Bandwidth 15.115 MHz
% dB Bandwidth 18.367 MHz

UL Japan, Inc.
Ise EMC Lab.
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6dB Bandwidth
11n-20
2412 MHz
i Agilent R T
Ref 187 dBp¥ #Atren 10 dB
#Peak
linﬁg & 3 M i s e L [ e Y L T Mot
dB/ [ \
AP
LgAv
ML 82
Center 2.412 088 GHz Span 20 MHz
#Res BW 108 kHz #VEH 308 kHz Sweep 1.92 ms (12681 pts)
Occupied Bandwidth Occ BH # Pur 9900 7
17.4471 Mz X8 6008
Transmit Freq Error  1.828 kHz
% dB Bandwidth 15.137 MHz
2437 MHz
3 Agilent R T
Ref 107 dBpV #Atten 10 dB
sPeak
Iig 2’3@"‘7_..,"_!‘ WM-"“__,_,,.-‘.m‘/‘-“?-.w'wr-\ pee APt N ol AN P
dB/ { T\
[ V]
LgAv
ML 52|
Center 2.437 @08 GHz Span 28 MHz
*Res BH 100 kHz WEBH 309 kHz Sweep 1.92 ms (1201 pts)
Occupied Bandwidth Occ BN 7 Pur 9960 7
17.3933 MHz x dg  -6.00d8
Transmit Freq Error 4986 kHz
% dB Bandwidth 15.117 MHz
2462 MHz
i Agilent R T
Ref 107 dBpl #Atten 10 dB
#Peak
%%9 P ) R T e e o s e VoV FANT R
dB/ \
e .‘lf
LgAv
Ml $2
Center 2.462 900 GHz Span 20 MHz
#Res BH 108 kHz #VEH 308 kHz Sweep 1.92 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
17.4151 MHz *x dB  -6.00 dB
Transmit Freq Error  6.155 khz
% dB Bandwidth 15.117 MHz

UL Japan, Inc.
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Maximum Peak Output Power
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 19, 2016
Temperature / Humidity 23 deg. C/31%RH
Engineer Masafumi Niwa
Mode Tx 11b
11b
Freq. | Reading| Cable Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2412 1.31 2.01 9.78 13.10 20.42 30.00 1000 16.90
2437 1.06 2.02 9.78 12.86 19.32 30.00 1000 17.14
2462 0.79 2.02 9.78 12.59 18.16 30.00 1000 17.41

Sample Calculation:

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

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

2437MHz
Rate | Reading | Remark
[Mbps] | [dBm]
1 0.94
2 0.93
5.5 0.99
11 1.06 |*

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

Facsimile
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Maximum Peak Output Power
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 19, 2016
Temperature / Humidity 23 deg. C/31%RH
Engineer Masafumi Niwa
Mode Tx 11g
I1g
Freq. | Reading| Cable Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2412 7.64 2.01 9.78 19.43 87.70 30.00 1000 10.57
2437 7.42 2.02 9.78 19.22 83.56 30.00 1000 10.78
2462 7.24 2.02 9.78 19.04 80.17 30.00 1000 10.96

Sample Calculation:

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

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

2437 MHz
Rate | Reading | Remark
[Mbps] | [dBm]

6 5.72
9 5.48

12 5.87

18 5.79

24 5.82

36 7.40

48 7.31

54 742 |*

*: 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 : +81 596 24 8999

Facsimile
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Maximum Peak Output Power
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 19, 2016
Temperature / Humidity 23 deg. C/31%RH
Engineer Masafumi Niwa
Mode Tx 11n-20
11n-20
Freq. | Reading| Cable Atten. Result Limit Margin
Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2412 7.68 2.01 9.78 19.47 88.51 30.00 1000 10.53
2437 7.46 2.02 9.78 19.26 84.33 30.00 1000 10.74
2462 7.26 2.02 9.78 19.06 80.54 30.00 1000 10.94

Sample Calculation:

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

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

2437 MHz Long GI
Rate | Reading | Remark
[MCS] | [dBm]
0 5.63
1 5.67
2 5.68
3 5.96
4 7.22
5 7.32
6 7.40
7 7.43

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

2437 MHz Short GI

Rate | Reading | Remark
[MCS] | [dBm]
0 5.67
1 5.72
2 5.67
3 5.97
4 7.23
5 7.30
6 7.44
7 746 |*

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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Average Output Power
(Reference data for RF Exposure)

Test place Ise EMC Lab. No.11 Measurement Room

Report No. 11328915H

Date July 21, 2016

Temperature / Humidity 25 deg. C/41 % RH

Engineer Shinichi Miyazono

Mode Tx

11b 1 Mbps
Freq. Reading Cable Atten. Result
Loss Loss (Time average)
[MHZ] [dBm] [dB] [dB] [dBm] [mW]
2412 -1.10 2.01 9.78 10.69 11.72
2437 -1.19 2.02 9.78 10.61 11.51
2462 -1.11 2.02 9.78 10.69 11.72
llg 6 Mbps
Freq. Reading Cable Atten. Result
Loss Loss (Time average)

[MHz] [dBm] [dB] [dB] [dBm] [mMW]
2412 -1.49 2.01 9.78 10.30 10.72
2437 -1.69 2.02 9.78 10.11 10.26
2462 -1.88 2.02 9.78 9.92 9.82

11n-20 MCS 0 Short GI

Freq. Reading Cable Atten. Result
Loss Loss (Time average)
[MHz] [dBm] [dB] [dB] [dBm] [mW]
2412 -1.42 2.01 9.78 10.37 10.89
2437 -1.46 2.02 9.78 10.34 10.81
2462 -1.76 2.02 9.78 10.04 10.09
Sample Calculation:

Result (Time average) = Reading + Cable Loss (including the cable(s) custome

The test was performed with condition that obtained the maximum frame power in pre-check.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Average Output Power
(Reference data for RF Exposure)

Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 21, 2016
Temperature / Humidity 25 deg. C/41 % RH
Engineer Shinichi Miyazono
Mode Tx
2437 MHz
Mode Rate Reading Remarks
Mbps [dBm]
11b 1 -1.19 *
2 -1.29
5.5 -1.36
11 -1.48
I1g 6 -1.69 *
9 -1.86
12 -1.88
18 -2.09
24 -2.66
36 -2.98
48 -3.14
54 -3.53
Mode Rate Reading Reading Remarks
Short GI Long GI
MCS [dBm] [dBm]
11n-20 0 -1.46 -1.48| * Short GI
1 -1.91
2 -2.13
3 -2.33
4 -3.11
5 -3.27
6 -3.39
7 -3.62

* 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
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Burst rate confirmation
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 19, 2016
Temperature / Humidity 23 deg. C/31%RH
Engineer Masafumi Niwa
Mode Tx
11b 11 Mbps 11g 54 Mbps
Txon/(Txon + Tx off) = 0.899 Txon/(Txon + Tx off) = 0.630
Txon/(Txon + Tx off) * 100 = 89.9 % Txon/(Txon + Tx off) * 100 = 63.0 %
Duty factor = 10 * log (1.86 / 1.672) = 0.46 dB Duty factor = 10 * log (0.5201 / 0.3278) = 2.00 dB
# Agilent R T # Agient T 7
a Mkr2  1.86 ms a Mkr2 5201 ps
Ref @ dBm ftten 10 dB -1.09 dB | Ref 8 dBm Atten 18 dB -0.01 dB
#Peak I ‘ I ‘ | #Peak
Log = 1 Log
Lo | M————————"_ CET—— 1 .
)
LoRv |— Lafy [~ " Ty i ‘
S1 52 5182 |
Center 2,437 800 GHz Span @ Hz | Center 2.437 009 GHz Span @ Hz
Res BH & MHz WEBH 50 MHz Sweep 2.5 ms (8192 prs) | Res BH & MHz sYEHW 58 MHz Sweep 800 ps (8192 pts)
Marker  Trace Type X Axig Amplitude Marker  Trace Type K Axis Anplitude
1R [&) Tine 191.1 ys -63.98 dBm iR (3 Tine 128.4 ps -58.82 dBm
®o& T T 5290 db ® B T 1254 pe ~65.62 4o
2a 3 Time 1.86 s -1.89 dB 28 3 Tine 528.1 ps -8.81 dB
11n-20 MCS 7 (Short GI)
Txon/(Txon + Tx off) = 0.581
Txon/(Txon + Tx off) * 100 = 58.1 %
Duty factor = 10 * log (0.4584 / 0.2662) = 2.36 dB
% Agilent R T
aMkrz 4584 ps
Ref @ dBm Atten 16 dB 1.16 dB
wPeak ) } 1
Log -
18 1 .
dB/ M | I LAl '
‘I.II‘H] ,|| Tt ] 1 T
LoAv Hi ! M
s1 sz '
Center 2.437 089 GHz Span B Hz
Res BH 8 MHz #JEH 56 MHz Sweep 812.1 ps (8192 prs)
Marker  Trace Type % Axis Amplitude
1R 3 Time 54.89 ps =64.84 dBn
1s 3 Time 266.2 ps =9,64 dB
2R €3 Time 54.89 ps -64.84 dBn
28 €3 Ting 458.4 ps 1.18 dB
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Radiated Spurious Emission
Test place Ise EMC Lab. No.4 and No.2 Semi Anechoic Chamber
Report No. 11328915H
Date July 28, 2016 August 3, 2016
Temperature / Humidity 23 deg. C/ 54 % RH 20 deg. C/59 % RH
Engineer Keisuke Kawamura Keisuke Kawamura
(1 GHz - 10 GHz) (Above 10 GHz)
Mode Tx 11b 2412 MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain | Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] [dB]  |[dBuV/m]|[dBuv/m]| [dB]
Hori 2390.000 [PK 27| 279 65| 321 - 45.0 73.9] 289
Hori 4824.000 [PK 442 329 88| 313 - 54.6 739 193
Hori 7236.000 [PK 424 368 99| 326 - 56.5 73.9|  17.4 [Floor noise
Hori 9648.000 [PK 441 381 108| 326 - 60.4 73.9|  13.5 |Floor noise

Hori 2390.000 |JAV 34.1 27.9 6.5 32.1 0.5 36.9 53.9 17.0 |*1)

Hori 4824.000 |AV 355 329 8.8 313 0.5 46.4 53.9 7.5

Hori 7236.000 |AV 32.8 36.8 9.9 32.6 - 46.9 53.9 7.0 |Floor noise
Hori 9648.000 |[AV 31.4 38.1 10.8 32.6 - 47.7 53.9 6.2 [Floor noise
Vert 2390.000 |PK 39.0 27.9 6.5 32.1 - 41.3 73.9 32.6

Vert 4824.000 |PK 422 329 8.8 313 - 52.6 73.9 21.3

Vert 7236.000 |PK 41.2 36.8 9.9 32.6 - 553 73.9 18.6 |Floor noise
Vert 9648.000 |PK 43.3 38.1 10.8 32.6 - 59.6 73.9 14.3 |Floor noise
Vert 2390.000 |AV 33.5 27.9 6.5 32.1 0.5 36.3 539 17.6 [*1)

Vert 4824.000 |AV 353 329 8.8 313 0.5 46.2 53.9 7.7

Vert 7236.000 |AV 33.0 36.8 9.9 32.6 - 47.1 53.9 6.8 [Floor noise

Vert 9648.000 |AV 31.0 38.1 10.8 32.6 - 47.3 53.9 6.6

Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor

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

Distance factor: 1GHz-10GHz  20log (4.4 m/3.0m)=3.33dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

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 89.9 28.0 6.5 32.1 92.3 - -|Carrier
Hori 2400.000 |PK 41.4 28.0 6.5 32.1 43.8 723 28.5
Vert 2412.000 |PK 85.0 28.0 6.5 32.1 87.4 - -|Carrier
Vert 2400.000 |PK 39.0 28.0 6.5 32.1 41.4 67.4 26.0

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amprifier)

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999

Facsimile
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Ise EMC Lab. No.4 Semi Anechoic Chamber
Report No. 11328915H
Date July 28, 2016
Temperature / Humidity 23 deg. C/54%RH
Engineer Keisuke Kawamura
Mode Tx 11b 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.412 58 GHz
Ref 116.2 dBpi Atten 26 dB Ref 116.2 dBpl Atten 26 dB 59.96 dBp
+EmiPk #Peak
Log * Log
19 19
dB/ dB/
psnopriing, | 1
/fﬂ‘””"‘ M‘ngw
/ 2
// dBuly /]
#LgAy Lafw i
W82 // 51 52 /
3 FC U3 FC
£0F: 5 ’ WJ/ £0F: /
FTun‘ prommr| FTU”‘ e dan T TRV A T s WMMM
Swp Snp
Center 2.396 08 GHz Span 56 MHz Center 2.396 08 GHz Span 56 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 1008 kHz #UBH 360 kHz Sveep 4.8 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.411 50 GHz
Ref 116.2 dBpl Atten 20 dB Ref 116.2 dBpl Atten 20 dB §4.95 dBpY
#EmiPk #Peak
Log ¥ Log
10 10
dB/ dB/
M,,——””""‘“’M 1
T 1 Hoari
T | % i
/ dBpY
#LgAv LgAv /J
W os2 M//// 51 52 /
3 FC 3 FC
£(fx " e £0P: M/
FTun LRI PP T POV WYY DR PYRR T P
Stip Swp A o
Center 2.398 08 GHz Span 58 MHz | Center 2.390 08 GHz Span 58 MHz
#Res B (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 188 kHz #UBH 308 kHz Sweep 4.8 ms (1201 pis)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

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.4 and No.2 Semi Anechoic Chamber
Report No. 11328915H
Date July 28, 2016 August 3, 2016
Temperature / Humidity 23 deg. C/ 54 % RH 20 deg. C/59 % RH
Engineer Keisuke Kawamura Keisuke Kawamura
(1 GHz - 10 GHz) (Above 10 GHz)
Mode Tx 11b 2437 MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain | Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] [dB]  [[dBuV/m]|[dBuV/m]| [dB]
Hori 4874.000 |PK 2.5 33.1 88| 313 - 53.1 739 208
Hori 7311.000 |PK 42.4 36.8 9.9 32.6 - 56.5 73.9 17.4 |Floor noise
Hori 9748.000 |PK 44.1 38.2 108 327 - 60.4 73.9 13.5 |Floor noise
Hori 4874.000 |AV 344 331 88| 313 0.5 455 53.9 8.4
Hori 7311.000 |AV 328 368 99| 326 - 46.9 53.9 7.0 |Floor noise
Hori 9748.000 |AV 314 382 108| 327 - 477 53.9 6.2 |Floor noise
Vert 4874.000 [PK 423 33.1 8.8 313 - 52.9 739 210
Vert 7311.000 |PK 41.2 36.8 9.9 32.6 - 55.3 73.9 18.6 |Floor noise
Vert 9748.000 |PK 33 38.2 108 327 - 59.6 73.9 14.3 |Floor noise
Vert 4874.000 |AV 344 331 8.8 313 0.5 455 53.9 8.4
Vert 7311.000 AV 330 368 99| 326 - 47.1 53.9 6.8 |Floor noise
Vert 9748.000 |AV 31.0[ 382 108] 327 - 473 53.9 6.6 [Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor
*QOther frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz

20log (4.4 m /3.0 m) =333 dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
:+81 596 24 8124
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Radiated Spurious Emission
Test place Ise EMC Lab. No.4 and No.2 Semi Anechoic Chamber
Report No. 11328915H
Date July 28, 2016 August 3, 2016
Temperature / Humidity 23 deg. C/ 54 % RH 20 deg. C/59 % RH
Engineer Keisuke Kawamura Keisuke Kawamura
(1 GHz - 10 GHz) (Above 10 GHz)
Mode Tx 11b 2462 MHz
Polarity [ Frequency | Detector| Reading | Ant.Fac.| Loss Gain | Duty Factor | Result Limit Margin Remark
[MHz] [dBuV]| [dB/m] | [dB] | [dB] [dB]  |[dBuVv/m]|[dBuv/m]| [dB]
Hori 2483.500 |PK 424 281 6.6 321 - 45.0 739 289
Hori 4924.000 [PK 418 333 89| 313 - 527 739 212
Hori 7386.000 |PK 44| 368 99 326 - 56.5 73.9|  17.4 |Floor noise
Hori 9848.000 |PK 441 382 08| 327 - 60.4 73.9|  13.5 |Floor noise
Hori 2483.500 |AV 341 281 66| 321 0.5 37.2 53.9 16.7 [*1)
Hori 4924.000 |AV 331 333 89| 313 0.5 4.5 53.9 9.4
Hori 7386.000 AV 28] 368 99 326 - 46.9 53.9 7.0 [Floor noise
Hori 9848.000 |AV 314 382 108 327 - 477 53.9 6.2 |Floor noise
Vert 2483.500 [PK 45| 281 66| 321 - 45.1 739] 288
Vert 4924.000 |PK 422 333 89| 313 - 53.1 739] 208
Vert 7386.000 |PK 412 368 99| 326 - 553 739|  18.6 |Floor noise
Vert 9848.000 |PK 433 382 108 327 - 59.6 73.9|  14.3 |Floor noise
Vert 2483.500 |AV 319 281 6.6 321 0.5 35.0 539 189 ]*1)
Vert 4924.000 |AV 333 333 89| 313 0.5 447 539 9.2
Vert 7386.000 [AV 330] 368 99| 326 - 47.1 539 6.8 |Floor noise
Vert 9848.000 |AV 31.0] 382 108 327 - 473 53.9 6.6 |Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

20log (4.4m/3.0m)=3.33dB

UL Japan, Inc.
Ise EMC Lab.

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

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

Facsimile



Test report No.
Page

Issued date
FCCID

: 11328915H-A-R1
127 0f 42

: October 27, 2016
: BABFT0091A

Test place
Report No.
Date

Temperature / Humidity

Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

Ise EMC Lab. No.4 Semi Anechoic Chamber
11328915H

July 28, 2016

23 deg. C/54%RH

Keisuke Kawamura

Tx 11b 2462 MHz

Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 116.2 dBpV Atten 20 dB
#EmiPk
Log *
1a
dB/
[
#LgAy
W1 52 \\
V3 FC
£ i o (i
FTun B
Swp
Center 2.483 50 GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #WBH 3 MHz Sweep 184 ms (1261 pis)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
¥ Agilent R T
Ref 113.8 dBpY Atten 28 dB
#EmiPk
Log *
18
dB/
[J—

#LgAv

V1 82 \\

V3 FC

£0fx S

FTun

Swp

Center 2.483 50 GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #WBH 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 Ise EMC Lab. No.4 and No.2 Semi Anechoic Chamber
Report No. 11328915H
Date July 28, 2016 August 3, 2016 August 7, 2016

Temperature / Humidity

23 deg. C /54 % RH

20 deg. C/59 % RH

20 deg. C/ 61 % RH

Engineer Keisuke Kawamura Keisuke Kawamura Keisuke Kawamura
(1 GHz - 10 GHz) (Above 10 GHz) (Below 1 GHz)
Mode Tx 11n-20 2412 MHz

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

Hori 35.111 |QP 235 15.6 6.8 28.5 - 17.4 40.0 22.6

Hori 147.983 |QP 38.7 14.7 7.8 28.0 - 332 43.5 10.3

Hori 156.002 |QP 319 15.2 7.8 279 - 27.0 43.5 16.5

Hori 164.017 |QP 339 15.5 7.9 279 - 29.4 43.5 14.1

Hori 325.121 |QP 33.6 14.1 9.0 27.6 - 29.1 46.0 16.9

Hori 397.368 |QP 33.0 15.5 9.4 28.2 - 29.7 46.0 16.3

Hori 2390.000 |PK 60.2 27.9 6.5 32.1 - 62.5 73.9 11.4

Hori 4824.000 |PK 422 329 8.8 31.3 - 52.6 73.9 213

Hori 7236.000 |PK 42.4 36.8 9.9 32.6 - 56.5 73.9 17.4 |Floor noise

Hori 9648.000 |PK 44.1 38.1 10.8 32.6 - 60.4 73.9 13.5 |Floor noise

Hori 2390.000 |AV 35.8 27.9 6.5 32.1 2.4 40.5 53.9 13.4 I*1)

Hori 4824.000 |AV 35.1 329 8.8 31.3 2.4 47.9 53.9 6.0

Hori 7236.000 |AV 32.8 36.8 9.9 32.6 - 46.9 53.9 7.0 |Floor noise

Hori 9648.000 |AV 314 38.1 10.8 32.6 - 47.7 53.9 6.2 |Floor noise

Vert 577.995 |QP 30.6 18.6 10.0 28.5 - 30.7 46.0 153

Vert 650.246 |QP 31.2 19.3 10.2 28.2 - 325 46.0 13.5

Vert 722.491 |QP 304 20.0 10.5 28.0 - 329 46.0 13.1

Vert 794.748 |QP 30.3 20.7 10.8 279 - 339 46.0 12.1

Vert 866.997 |QP 273 21.5 11.0 27.5 - 323 46.0 13.7

Vert 939.247 |QP 27.1 22.1 11.2 27.2 - 33.2 46.0 12.8

Vert 2390.000 |PK 56.6 27.9 6.5 32.1 - 58.9 73.9 15.0

Vert 4824.000 |PK 413 329 8.8 31.3 - 51.7 73.9 222

Vert 7236.000 |PK 41.2 36.8 9.9 32.6 - 55.3 73.9 18.6 |Floor noise

Vert 9648.000 |PK 433 38.1 10.8 32.6 - 59.6 73.9 14.3 |Floor noise

Vert 2390.000 |AV 40.2 279 6.5 32.1 24 449 539 9.0 |*1)

Vert 4824.000 |AV 333 329 8.8 313 24 46.1 539 7.8

Vert 7236.000 |AV 33.0 36.8 9.9 32.6 - 47.1 539 6.8 |Floor noise

Vert 9648.000 |AV 31.0 38.1 10.8 32.6 - 47.3 53.9 6.6 |Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

20log (4.4 m/3.0m)=3.33dB

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 89.9 28.0 6.5 32.1 92.3 - -|Carrier
Hori 2400.000 |PK 59.6 28.0 6.5 32.1 62.0 723 10.3
Vert 2412.000 |PK 86.3 28.0 6.5 32.1 88.7 - -|Carrier
Vert 2400.000 |PK 55.7 28.0 6.5 32.1 58.1 68.7 10.6

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amprifier)

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
:+81 596 24 8124
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Ise EMC Lab. No.4 Semi Anechoic Chamber
Report No. 11328915H
Date July 28, 2016
Temperature / Humidity 23 deg. C/54%RH
Engineer Keisuke Kawamura
Mode Tx 11n-20 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.413 29 GHz
Ref 118.1 dBuV Atten 30 dB Ref 118.1 dBpY Atten 36 dB 89.36 dBpY
+EmiPk #Peak
Log * Log
10 19
dB/ dB/
[ poarridrieid N
2 s 9,
/] 2 AT
[ / dBpY J
#LgAv Mnﬂ"’/ LaAw ri
X . T ~
ET=1 I R :
: et Y
£00): F1 G T TN YT e N T S e A
FTun FTun
Swp Swp
Center 2.390 00 GHz Span 59 MHz | Center 2.398 08 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts) | #Res BH 100 kHz #JBH 360 kHz Sweep 4.8 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2,413 29 GHz
Ref 114.9 dBpv Atten 20 dB Ref 114.9 dBpv Atten 20 dB 86.27 dBpY
+EmiPk #Peak
Log ¥ Log
10 10
B/ B/
fHhagind A 1
o s 5
/] s AT
(y’ / dBpY j
#LgAv A LgAy
v sz WWI#MM ,./ 51 52
U3 FC U3 FC
B e e e Ww WW £ b
FTun st FTUN [yt st s ) M‘MWW
Swp Shp
Center 2.398 80 GHz Span 58 MHz | Center 2.390 00 GHz Span 58 MHz
#Res BH (CISPRY 1 MHz #UBH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 100 kHz #UBH 368 kHz Sweep 4.8 ms (1201 pis)
Trace Green : Peak Plot 20dBc Plot

Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission
Test place Ise EMC Lab. No.4 and No.2 Semi Anechoic Chamber
Report No. 11328915H
Date July 28, 2016 August 3, 2016
Temperature / Humidity 23 deg. C/ 54 % RH 20 deg. C/59 % RH
Engineer Keisuke Kawamura Keisuke Kawamura
(1 GHz - 10 GHz) (Above 10 GHz)
Mode Tx 11n-20 2437 MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain | Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] [dB]  [[dBuV/m]|[dBuV/m]| [dB]
Hori 4874.000 |PK 413 33.1 88| 313 - 51.9 739 220
Hori 7311.000 |PK 42.4 36.8 9.9 32.6 - 56.5 73.9 17.4 |Floor noise
Hori 9748.000 |PK 44.1 38.2 108 327 - 60.4 73.9 13.5 |Floor noise
Hori 4874.000 |AV 342 331 88| 313 2.4 47.2 53.9 6.7
Hori 7311.000 |AV 328 368 99| 326 - 46.9 53.9 7.0 |Floor noise
Hori 9748.000 |AV 314 382 108| 327 - 477 53.9 6.2 |Floor noise
Vert 4874.000 [PK 416 331 8.8 313 - 522 79| 217
Vert 7311.000 |PK 41.2 36.8 9.9 32.6 - 55.3 73.9 18.6 |Floor noise
Vert 9748.000 |PK 33 38.2 108 327 - 59.6 73.9 14.3 |Floor noise
Vert 4874.000 |AV 337 331 8.8 313 2.4 46.7 53.9 7.2
Vert 7311.000 AV 330 368 99| 326 - 47.1 53.9 6.8 |Floor noise
Vert 9748.000 |AV 31.0[ 382 108] 327 - 473 53.9 6.6 [Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor
*QOther frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz

20log (4.4 m /3.0 m) =333 dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB

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.4 and No.2 Semi Anechoic Chamber
Report No. 11328915H
Date July 28, 2016 August 3, 2016
Temperature / Humidity 23 deg. C/ 54 % RH 20 deg. C/59 % RH
Engineer Keisuke Kawamura Keisuke Kawamura
(1 GHz - 10 GHz) (Above 10 GHz)
Mode Tx 11n-20 2462 MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain | Duty Factor | Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] [dB]  |[dBuVv/m]|[dBuv/m]| [dB]
Hori 2483.500 |[PK 586 28.1 6.6 321 - 61.2 73.9 12.7
Hori 4924.000 |PK 415 333 89| 313 - 524 739 215
Hori 7386.000 |PK 424 368 99| 326 - 56.5 739| 174 [Floor noise
Hori 9848.000 |PK 441 382 08| 327 - 60.4 73.9|  13.5 |Floor noise
Hori 2483.500 |AV 342 281 66| 321 24 39.2 53.9 14.7 [*1)
Hori 4924.000 |AV 334 333 89| 313 24 46.7 53.9 7.2
Hori 7386.000 |AV 328] 368 99| 326 - 46.9 53.9 7.0 |Floor noise
Hori 9848.000 |AV 314 382 08| 327 - 477 53.9 6.2 |Floor noise
Vert 2483.500 [PK 573|281 66| 321 - 59.9 739 14.0
Vert 4924.000 |PK 415 333 89| 313 - 524 739 215
Vert 7386.000 |PK 412] 368 99| 326 - 55.3 739|  18.6 [Floor noise
Vert 9848.000 |PK 433 382 08| 327 - 59.6 73.9|  14.3 |Floor noise
Vert 2483.500 |AV 409 281 66| 321 24 459 53.9 8.0 [*1)
Vert 4924.000 |AV 332 333 89| 313 24 46.5 53.9 7.4
Vert 7386.000 |AV 330 368 99 326 - 47.1 53.9 6.8 |Floor noise
Vert 9848.000 |AV 31.0] 382 108| 327 - 473 53.9 6.6 |Floor noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amplifier) + Duty factor
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

Distance factor:

1 GHz - 10 GHz
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = -9.5 dB
*1) Not Out of Band emission(Leakage Power)

20log (4.4m/3.0m)=3.33dB

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
:+81 596 24 8124
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Test place
Report No.
Date

Radiated Spurious Emission
(Reference Plot for band-edge)

Ise EMC Lab. No.4 Semi Anechoic Chamber
11328915H
July 28,2016

Temperature / Humidity 23 deg. C/54%RH

Engineer

Mode

Keisuke Kawamura

Tx 11n-20 2462 MHz

Horizontal
Restricted-band band-edge Plot
% Agilent R T
Ref 116.7 dBut fitten 20 dB
WEmiPk
Log *
18
dB/
[t Wi, |
=
|
#LgAv \ MMMM
v 52 W%M&«
3 FC
gifx m‘lm e
FTun e S
Swp
Center 2.483 50 GHz Span 50 MHz
#Res BN (CISPRY 1 MHz #YBH 3 MHz Sweep 1.84 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
3 Agilent R T
Ref 115.4 dBwt fitten 20 dB
oEmiPk
Log *
18
dB/
——
WMW
\\m
#LgAy \ LN
V3 FC
\“w% (VT SR T TRPUIYN N
£ Ly : ’
FTun
Swp
Center 2.483 58 GHz Span 5@ MHz
#Res BN (CISPR) 1 MHz #YBH 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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Test place
Report No.
Date

Temperature / Humidity

Radiated Spurious Emission

(Plot data, Worst case)

August 3, 2016
20 deg. C/59 % RH

Ise EMC Lab. No.4 and No.2 Semi Anechoic Chamber
11328915H

July 28, 2016
23 deg. C/54%RH

August 7, 2016
20 deg. C/61 % RH

Engineer Keisuke Kawamura Keisuke Kawamura Keisuke Kawamura
(1 GHz - 10 GHz) (Above 10 GHz) (Below 1 GHz)
Mode Tx 11n-20 2412 MHz
Horizontal
80
70
= ]
£ n
S 60
a | i w TS T T
K=
P 50 | FRpNy
§ 40 [ A
E 30 “ 2
2 F S
20
*
10
10 100 1000 10000
Frequency [MHz]
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Vertical
80
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E
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£~ T Y I A Sy S ) BN S A
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£ A N A Al
[=2]
S 40 [
E 30 * >
w
20
10
10 100 1000 10000
Frequency [MHz]
¢ QP B Peak A Average QP Limit Peak Limit = = = Average Limit

*These plots data contains sufficient number to show the trend of characteristic features for EUT.
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Conducted Spurious Emission
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 21, 2016
Temperature / Humidity 25 deg. C/41 % RH
Engineer Shinichi Miyazono
Mode Tx 11n-20 2412 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
i Agilent R T 5 Agilent R T
Mikrl 15.11 kHz Mkrl 258 kHz
Ezfak—Se dBm *Atten 10 dB -94.60 dBm Eggk—sﬂ dBm *Atten 19 dB -89.79 dBm
i . iy
dB/ OC Coupled dB/ DC Coupled
% R " I P P " | I T b
Lofv nJW W Lafly o NI i e s dia it
5182 " "lL"'*""“"-*r““‘-j-‘r‘q*-ﬂ‘-ie'tw "".'""'ﬁl?a"r\'o\\;f\u'.M‘U‘u.ql!.‘H&!‘,ﬁ\‘jﬂhﬁ_ﬂpy{'ﬂrwh"&qh 5152
M3 FS M3 S
£05): £0F):
£{50k FTun
FFT Sp

Start 9.80 kHz

Stop 150.08 kHz Start 150 kHz

Stop 30.000 MHz

#Res BH 208 He #BH 620 Hz Sweep 2.279 s (1201 pts) _| #Res BN 9.1 kHz SUBH 27 kHz Sweep 344.8 ms (1261 pts)
Frequency | Reading| Cable |Attenator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] |of Outpuj [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
15.11 -94.6 0.00 9.82 2.0 1 -82.8 300 6.0 -21.5 44.0 65.5
250.00 -89.8 0.01 9.85 2.0 1 -77.9 300 6.0 -16.7 19.6 36.3

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

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124




Test report No.

Page
Issued date
FCCID

: 11328915H-A-R1
:350f 42

: October 27, 2016
: BABFT0091A

Power Density

Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 21, 2016
Temperature / Humidity 25deg. C/41 % RH
Engineer Shinichi Miyazono
Mode Tx
11b
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss | Loss
[MHz] | [dBm] [dB] | [dB] |[dBm] |[dBm]| [dB]
2412.00 -24.26 2.01 9.78 |-12.47 | 8.00 | 20.47
2437.00 -23.97 2.02 9.78 |-12.17 | 8.00 | 20.17
2462.00 -24.86 2.02 9.78 1-13.06 | 8.00 | 21.06
11g
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss | Loss
[MHZ | [dBm] | [dB] | [dB] | [dBm] | [dBm] | [dB]
2412.00 -27.37 2.01 9.78 [-15.58 | 8.00 | 23.58
2437.00 -27.31 2.02 9.78 |-15.51 [ 8.00 | 23.51
2462.00 -27.96 2.02 9.78 |-16.16 | 8.00 | 24.16
Sample Calculation:

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

UL Japan, Inc.
Ise EMC Lab.

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

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

Facsimile



Test report No. : 11328915H-A-R1

Page 136 of 42
Issued date : October 27, 2016
FCCID : BABFTO0091A
Power Density
I 2412 MHz 1 2412 MHz |
B Agilent R T - Agilent R T
Mirl 2.410 894 GHz Mirl 2.414 598 GHz
Ref =19 dBm #Atten 10 dB -24.26 dBm Ref =29 dBm #Atten 10 dB -27.37 dBm
wPeak *Peak n
s s -
. . W u\ﬁw\ }w\f Y
d/ . AP RTTTY I . d/ g W AN W'.WIVMI
o i T | |
ok ) 4 K
it L
Lot Loftv
351 52 351 52
M3 FC M3 FC
£(F) £(f)
FTun FTun
Swp Swp
Center 2.412 090 GHz Span 15.6 MHz Center 2.412 098 GHz Span 22.8 MHz
#Res BH 3 kHz WWEH 18 kHz Sneep 1.645 s (1201 pts) #Res BH 3 kHz WWEH 18 kHz Snesp 2.404 5 (1201 pts)
2437 MHz 2437 MHz
= Agilent R T = Agilent R T
Mkrl 2.437 896 GHz Mkrl 2.435 727 GHz
Ref -18 dBm #Atten 10 dB -23.97 dBm Ref -2 dBm #Atten 10 dB -27.31 dBm
#Peak #Peak 1
Lo Lo g
B/ MMMM“WW 4B/ ! JM’\'I.PMH‘\WN V| \W‘W‘«"l VAR W\ﬂﬂm Mg
iy}
- i
Lgfv Lafv
$1 52 $1 52
M3 FC M3 FC
£(f) £(F):
FTun FTun
Srip Srip
Center 2.437 000 GHz Span 15.6 MHz Center 2.437 000 GHz - Span 22.8 MHz
#Res BH 3 kHz #VEH 18 kHz Sweep 1.645 5 (1201 pts) #Res BH 3 kHz #VEH 18 kHz Sweep 2.404 s (1201 pts)
2462 MHz 2462 MHz
o Agilent R T o Agilent R T
Mirl 2.463 892 GHz Mirl 2.462 931 GHz
Ref -18 dBm #Atten 10 dB -24.86 dBm Ref -20 dBm #Atten 10 dB -27.96 dBm
#Peak #Peak N
Log Log ¢ L
18 1 18 # T
B/ SR PRI o a8/ WJ\MWNW A jv\ )\ W N I WMM iy
1 e T T
w.}wﬂw ik y \1.J
w‘w "I'“[; f’T
! W,
pe Rt
LaAv LaAv
31 52 31 52
M3 FC M3 FC
£(f) £(f)
FTun FTun
Swp Swp
Center 2.462 099 GHz Span 15,6 MHz Center 2.462 009 GHz - Span 22.8 MHz
*Res BH 3 kHz WEBH 18 kHz Sneep 1.645 s (1201 pts) *Res BH 3 kHz "WEBH 18 kHz Sneep 2.484 s (1201 pts)
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Power Density

Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 21, 2016
Temperature / Humidity 25deg. C/41 % RH
Engineer Shinichi Miyazono
Mode Tx
11n20
Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss | Loss
[MHZ] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2412.00 -28.24 2.01 9.78 [-16.45 | 8.00 | 24.45
2437.00 -27.12 2.02 9.78 |-1532 [ 8.00 | 23.32
2462.00 -27.99 2.02 9.78 ]-16.19 | 8.00 | 24.19

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

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Power Density
11n-20
2412 MHz
3 Agilent R T
Mkrl 2.414 439 GHz
Ref -20 dBm sAtten 10 dB -28.24 dBm
#Peak i
T4 Wl i
o 1 Tl T i T o
&/ PP T i i s Wity
d }
] [,
LgAv
51 52
M3 FC|
£(fx
FTun
Swp
Center 2,412 980 GHz - Span 22.8 MHz

#Res BH 3 kHz

*UBN 18 kHz

Sweep 2,404 s (1281 pts)

2437 MHz

4 Agilent

Ref -28 dBm

#Atten 10 dB

R T

-27.12 dBm

sPeak
Log

i

Mkrl 2.438 254 GHz
L

19

dB/ M\A‘ﬂ M’\i)ff ¥ Nlﬂ’\'\{ll\w%”"\.‘#'!'%‘ {‘ “'M’WI. IW";"!“;"H‘\‘\{[,. T '@l.l

n'v"ﬂ.wm

g

LgAv

S1 82

M3 FC

£
FTun

Swp

Center 2.437 0680 GHz Span 22,6 MHz
#Res BH 3 kHz #UBU 10 kHz Sweep 2.404 s (1201 pts)
2462 MHz

- Agilent R T
Mkrl 2.464 508 GHz
Ref -28 dBm sfitten 160 dB -27.99 dBm
#Peak N
Log ) ‘w M ° L
1@ T T |
AR [ ‘
4B/ S Mﬁrh WNYRM W fw;_ WM‘\?
i |
] "
‘J?}%‘a'w h W |
LgAv
51 82
M3 FC|
£(1:
FTun
Sip
Center 2.462 080 GHz Span 22.8 MHz

#Res BH 3 kHz

#UBHW 18 kHz

Sweep 2,404 5 (1201 pts)
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99%0ccupied Bandwidth
Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 21,2016
Temperature / Humidity 25 deg. C/41 % RH
Engineer Shinichi Miyazono
Mode Tx
2412 MHz 2412 MHz
= Agilent R T = Agilent R T
Ref 187 dBpY wAtten 10 dB Ref 187 dBpY wAtten 10 dB
wPeak P wPeak AN
Log o e Log e o e
19 o ® 19 ? h¢
dB/ 4 dB/ N \
/ b )r.w"«r |
‘ \ A T,
=+ e Wil :
I ww\« Lo *W"w‘ Wﬁ'l
LaAy LgAw
M1 §2 M1 §2
Center 2.412 89 GHz Span 5@ MHz Center 2.412 89 GHz Span 5@ MHz
#Res BN 510 kHz #JBH 1.5 MHz Sweep 1.04 ms (1201 pts) #Res BN 510 kHz #JBH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.90 # Occupied Bandwidth Occ BH % Pur  99.90 #
145027 MHz XdB 69043 16.9885 Mz X dB 600 db
Transmit Freq Error  28.688 kHz Transmit Freq Error  13.876 kHz
% dB Bandwidth 10,756 MHz % dB Bandwidth 15.821 MHz
2437 MHz 2437 MHz
- Agilent R T - Agilent R T
Ref 167 dBpV #Atten 18 dB R;;f 167 dBpV *Htten 18 dB
wPeak *Peak .
Lo ?}’ P . Log - T .\qu
10 18 ; }
B/ i \Q‘-._ dB/ o *n,
7 \\ - e
) h . ™ iy PR
— o o i
T —
LgAv LgRv
M s2 M1 52
Center 2.437 08 GHz Span 58 MHz
Center 2.437 98 GHz Span 56 MHz
wRes BH 510 kiz WWBH 1.5 Mz Sweep 1.04 ms (1201 pts) #Res BN 510 kHz #UBH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7 Occupied Bandvidth Oce BN % Pur 9900 7
p 16.9403 MH: ®x dB  -6.00 dB
14,5268 MHz xdB 600 dE . <
. Transmit Freq Error  17.441 kHz
Transmit Freq Error  6.743 kHz % dB Bandwidth 15.802 MHz
% dB Bandwidth 10.442 MHz
2462 MHz 2462 MHz
7 Agilent R T 7 Agilent R T
Ref 167 dBpY #Atten 18 dB Ref 167 dBpY #Htten 10 dB
*Peak ] *Peak
Log Log = Tz = g
10 o7 2 10 ¥ Q\
B/ / i B/ b
oy
/ \\ - u‘f"ﬁw e
) L "~
\ 1
A Ny ikl W\W
i ™ o tw—
LgAv Lafw
Ml 52 Ml 52
Center 2,462 08 GHz Span 58 MHz Center 2,462 08 GHz Span 50 MHz
#Res BN 510 kHz #UBH 1.5 MHz Sweep 1.04 ms (1201 pts) #Res BH 510 kHz #UBH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth occ BN % Pur 99047 | Occupied Bandwidth Occ BW X Pur 9900 7
14,5578 MHz “E NS 16.9500 MHz “E B
Transmit Freq Error 199667 Hz Transmit Freq Error  33.198 kHz
® dB Bandwidth 10.547 MHz ® dB Bandwidth 14.775 MHz
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99% Occupied Bandwidth

Test place Ise EMC Lab. No.11 Measurement Room
Report No. 11328915H
Date July 21, 2016
Temperature / Humidity 25deg. C/41 % RH
Engineer Shinichi Miyazono
Mode Tx
11n-20
2412 MHz

| s Agient R T
Ref 107 dBpV #Atten 10 dB
*Peak P re—
Log s B e
la 9/" &
4B/ oy
e T )
I.'.JrJ)""'MMM W“M: )
i L
LaAy
ML $2]
Center 2,412 89 GHz Span 5@ MHz
*Res BH 518 kHz *VBH 1.5 MHz Sweep 1.84 ms (1281 prs)
Occupied Bandwidth Occ BH % Pur  93.00 7
18.2300 MHz X dg  -6.00d5
Transmit Freq Error  -14.302 khz
% dB Bandwidth 16.360 MHz
2437 MHz
i Agilent R T
Ref 187 dBpV #Atten 10 dB
EE;”" S T PV ‘
L ¥ %
h!
dB/ ..,,-'-"”Hﬂ | “‘*'h.m‘
A B
I LRSI
Lafv
M1 52
Center 2,437 08 GHz Span 99 MHz
#Res BH 510 kHz #WBH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BW 7 Pur  99.00 7
18.8729 MHz xde 6000
Transmit Freq Error  4.736 kHz
% dB Bandwidth 15.216 MHz
2462 MHz
3 Agilent R T
Ret 187 dBpY #Atren 10 dB
#Peak e .
Lo I NS S
10 I3 &
dB/ , W
| M\w“‘ e, »
i Tl g
oyt T
LgAv
Ml 32
Center 2.462 88 GHz Span 56 MHz
#Res BH 510 kHz *VBH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Oce BH # Pur  99.00 7
18.0912 MHz xdB  -6.0045
Transmit Freq Error  4.392 kHz
% dB Bandwidth 16.257 MHz
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APPENDIX 2: Test instruments
Test equipment
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
MOS-19 Thermo-Hygrometer Custom CTH-201 0001 AT 2015/12/08 * 12
MMM-17 DIGIITAL HiTESTER | Hioki 3805 070900530 AT 2016/01/13 * 12
MPM-09 Power Meter Anritsu ML2495A 6K00003348 AT 2015/10/19 * 12
MPSE-12 Power sensor Anritsu MA2411B 011598 AT 2015/10/19 * 12
MRENT-130 [ Spectrum Analyzer Agilent [E4440A MY46187750 | AT 2016/06/03 * 12
MCC-172 Microwave Cable Junkosha MWX221 14095495 AT 2016/03/11 * 12
MAT-92 Attenuator Weinschel Associates  [WA56-10 56100308 AT 2016/06/09 * 12
MCC-38 Coaxial Cable UL Japan - - AT 2015/12/07 * 12
MAT-10 Attenuator(10dB) Weinschel Corp 2 BL1173 AT 2015/11/10 * 12
MAEC-04 Semi Anechoic TDK Semi Anechoic DA-10005 RE 2015/10/02 * 12
Chamber(NSA) Chamber 3m
MOS-15 Thermo-Hygrometer Custom CTH-180 1501 RE 2016/01/21 * 12
MIM-26 Measure KOMELON IKMC-36 - RE -
COTS-MEMI | EMI measurement TSJ TEPTO-DV - RE -
program
MSA-04 Spectrum Analyzer Agilent [E4448A US44300523 RE 2015/11/06 * 12
MHA-21 Horn Antenna 1-18GHz | Schwarzbeck IBBHA9120D 9120D-557 RE 2015/08/10 * 12
MCC-141 Microwave Cable Junkosha IMWX221 1305S002R(1m)|RE 2016/06/21 * 12
/ 1405S146(5m)
MPA-12 MicroWave System Agilent 83017A 00650 RE 2015/10/01 * 12
Amplifier
MHF-26 High Pass Filter UL Japan IHPF SELECTOR | 002 RE 2015/09/17 * 12
3.5-18.0GHz
MMM-10 DIGITAL HiTESTER Hioki 3805 051201148 RE 2016/01/18 * 12
MAEC-02 Semi Anechoic TDK Semi Anechoic DA-06902 RE 2016/08/02 * 12
Chamber(NSA) Chamber 3m
MOS-22 Thermo-Hygrometer Custom CTH-201 0003 RE 2016/01/21 * 12
MIM-14 Measure KOMELON IKMC-36 - RE -
MSA-13 Spectrum Analyzer Agilent [E4440A MY46185823 |[RE 2016/06/17 * 12
MHA-06 Horn Antenna 1-18GHz | Schwarzbeck [BBHA9120D 254 RE 2016/02/29 * 12
MCC-165 Microwave Cable Junkosha MWX221 1203S213(1m) /| RE 2015/11/10 * 12
1311S166(5m)
MPA-10 Pre Amplifier Agilent 8449B 3008A02142 RE 2016/01/19 * 12
MHA-02 Horn Antenna EMCO 3160-09 1265 RE 2016/02/29 * 12
18-26.5GHz
MMM-01 Digital Tester Fluke [FLUKE 26-3 78030611 RE 2015/08/19 * 12
MTR-03 Test Receiver Rohde & Schwarz IESCI 100300 RE 2015/10/11 * 12
MBA-03 Biconical Antenna Schwarzbeck BBA9106 1915 RE 2015/10/11 * 12
MLA-21 Logperiodic Schwarzbeck IVUSLP9111B 911B-190 RE 2016/01/30 * 12
Antenna(200-1000MHz)
MCC-12 Coaxial Cable Fujikura/Agilent - - RE 2016/02/08 * 12
MAT-07 Attenuator(6dB) Weinschel Corp 2 BK7970 RE 2015/11/10 * 12
MPA-09 Pre Amplifier Agilent 8447D 2944A10845 RE 2015/09/04 * 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

UL Japan, Inc.
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