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REVISION HISTORY

Original Test Report No.: 11000441H

Revision Test report No. Date Page Contents
revised

- 11000441H January 28, - -

(Original) 2016

1 11000441H-R1 June 6, 2016 P.10, Correction of calculation of Distance factor
P.23 to 32

1 11000441H-R1 June 6, 2016 P.23-32 Addition of following sentence;

*These results have sufficient margin without
taking account Dwell time factor.
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SECTION 1:

Customer information

Company Name

Address

Telephone Number
Facsimile Number
Contact Person

Panasonic Corporation

4261 Ikonobe-cho, Tsuzuki-ku, Yokohama City 224-8520, Japan
+81-50-3689-7133

+81-45-931-0806

Teruyuki Miura

SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment Car Audio
Model No. AZ1601
Serial No. Refer to Section 4, Clause 4.2
Rating DC 132V (DC10.0 Vto 16.0 V)
Receipt Date of Sample October 30, 2015
Country of Mass-production Thailand
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
2.2 Product Description

General Specification

Clock frequency(ies) in the system

Radio Specification

[Bluetooth (Ver. 3.0 with EDR function)]

Radio Type
Frequency of Operation
Modulation

Power Supply (radio part input)

Antenna type
Antenna Gain

26 MHz

Transceiver
2402-2480MHz
FHSS

DC 3.3V
Pattern Antenna
0.5 dBi1

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

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 C63.10-2013 FCC: Section 15.207
Conducted 6. Standard test methods N/A
Emission  |o---o-aooooo-oooooooo oo ____ *1)
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8
Carrier FCC: FCC Public Notice FCC: Section15.247(a)(1)
DA 00-705 .
---------------------------------------------------------- I t
Frequency IC:- IC: RSS-2475.1(2) Complied | Conducted
Separation
20dB FCC: FCC Public Notice FCC: Section15.247(a)(1)
) DA 00-705 Complied Conducted
Bandwidth IC: - 1C: RSS-247 5.1 (1)
Number of FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii)
Hoppin DAOO-705 See data. Complied Conducted
ppIng IC: - IC: RSS-247 5.1 (4)
Frequency
FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii)
Dwell time DA00-705 | Complied Conducted
IC: - IC: RSS-247 5.1 (4)
. FCC: FCC Public Notice FCC: Section15.247(a)(b)(1)
Maximum Peak bAo0-705 Complied Conducted
Output Power  []C: RSS-Gen 6.12 IC: RSS-247 5.4 (2)
: FCC: FCC Public Notice FCC: Section15.247(d)
Spurious
Epu' ~u & DA 00-705 s dB C;n;iuctzd/
mission e [T T T VT -0 Sty . ) adiate
Band Edge 1C: RSS-Gen 6.13 ;{%SI}GS:nZSAt; >3 7206.00 MHz, AV, Vertical | ComPlied | (apove 30 MHz)
Compliance RSS-Gen 8.10 #2)

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).

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

FCC Part 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 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 :+81 596 24 8124
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied IC: RSS-Gen 6.6 IC: - N/A - Conducted
Bandwidth

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

34 Uncertainty
EMI
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 (+/-)
Power meter Conducted emission and Power density Conducted emission Channel
Below Above Below 1 GHz 3 GHz 18 GHz 26.5 GHz ower
1 GHz 1 GHz 1 GHz -3 GHz -18 GHz -26.5 GHz -40 GHz b
0.9 dB 1.0dB 1.4 dB 1.7 dB 2.8 dB 2.8 dB 2.9 dB 2.6 dB
Radiated emission (Below 1GHz)
* %
Polarity S 300 30 gi)%m )(idl:())o
30300 MHz 1000M Hz MHz 1000M Hz
Horizontal 4.8 dB 52dB 4.8 dB 5.0dB
Vertical 4.5dB 5.9 dB 4.8 dB 5.1dB
Radiated emission
0.5
3 m*)(+dB *)(+ *)(H
(3 m*)(+dB) (1 m*)(+dB) m*)(+dB) (10 m*)(+dB)
10-26.5 26.5—
1 - 6GHz 6—18GHz GHz 40GHz 1-18 GHz
5.1dB 5.3dB 5.1dB 5.1dB 5.3dB

*M easurement distance

Radiated emission test

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

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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3.5 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
. . . M axim
. IC Registration |Width x Depth x Size of reference ground plane (m) / i
Test site . . . Other rooms measurement
Number Height (m) horizontal conducting plane .
distance
No.1 semi-anechoic 2973C-1 192x11.2x7.7 70%6.0 No.l Power source 10m
chamber room
No.2 semi-anechoic 1, -5 75x58x5.2 40x4.0 ; 3m
chamber
No.3 semi-anechoic 1,5 5 12.0x8.5x5.9 6.8x5.75 No.3 Preparation |,
chamber room
No.3 shielded room - 4.0x6.0x2.7 N/A - -
No.4 semi-anechoic 2973C-4 12.0 x8.5 5.9 6.8%5.75 No.4 Preparation m
chamber room
No.4 shielded room - 40x6.0x2.7 N/A - -
No.5 semi-anechoic | 6.0x6.0x3.9 6.0 X 6.0 ; -
chamber
No.6 shielded room - 4.0x4.5%x2.7 4.0x4.5 - -
No.6 measurement | 475x5.4%3.0 475 x4.15 - -
room
No.7 shielded room - 47x7.5x2.7 4.7x17.5 - -
No.8 measurement ) 31%5.0x2.7 N/A ) )
room
No.9 measurement | 8.8x4.6x2.8 24x24 - -
room
No.I1 measurement 1 62x4.7x3.0 48 x4.6 - .
room

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

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

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)
Bluetooth (BT): Transmitting (Tx), Payload: PRBS9
Details of Operating Mode(s)
Test Item Mode Tested frequency
Conducted Emission, Tx (Hopping Off) DHS, 3DH5 2402 MHz
Spurious Emission 2441 MHz
(Conducted/Radiated) 2480 MHz
Carrier Frequency Separation Tx (Hopping On) DH5, 3DH5 2402 MHz
2441 MHz
2480 MHz
20dB Bandwidth Tx (Hopping Off) DHS, 3DH5 2402 MHz
2441 MHz
2480 MHz
Number of Hopping Frequency Tx (Hopping On) DHS5, 3DHS5 -
Dwell time Tx (Hopping On), -
-DH1, DH3, DH5
-3DH1, 3DH3, 3DHS5
Maximum Peak Output Power Tx (Hopping Off) DHS, 2DHS, 3DHS5 2402 MHz
2441 MHz
2480 MHz
Band Edge Compliance Tx DHS5, 3DH5 2402 MHz
(Conducted) -Hopping On 2480 MHz
-Hopping Off
99% Occupied Bandwidth Tx DHS5, 3DH5 2402 MHz
-Hopping On 2441 MHz
-Hopping Off 2480 MHz
*As a result of preliminary test, the formal test was performed with the above modes, which had the
maximum payload length (except Dwell time test)
*2DH mode (2Mb/s EDR: pi/4DQPSK) was excluded for other tests than power measurement by using
3DH mode (3 Mb/s EDR: 8DPSK) as a representative.
* It is considered that the non-tested packet type (e.g. inquiry) can be omitted as it is complied with above al
test items based on Bluetooth Core specification.
*EUT has the power settings by the software as follows;
- Power settings: ~ Same as Production model
- Software: LsPD1310CO01
*This setting of software is the worst case.
Any conditions under the normal use do not exceed the condition of setting.
In addition, end users cannot change the settings of the output power of the product.
UL Japan, Inc.
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
A 2 B F
3 C
4 D
1 5 E
=
DC132V

* Cabling and setup 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 Remark
A | Car Audio AZ1601 500004 Panasonic Corporation EUT
B | USB AUX Terminal | - - Panasonic Corporation -
C Microphone - - Panasonic Corporation -
D DUMMY ANT - - - -
E | DUMMY Speaker - - - -
F USB Memory RUF2JV4GS 121101 BUFFALO -
G iPad touch MLEP-01 C3RJ4SLADT75 | Apple -
List of cables used
No. | Name Length (m) Shield Remark
Cable Connector
1 DC Cable 2.8 Unshielded Unshielded -
2 USB/Audio Cable 0.6 Shielded Shielded -
3 Signal Cable 2.5 Unshielded Unshielded -
4 Antenna Cable 2.5 Unshielded Unshielded -
5 Speaker Cable 2.5 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
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SECTION 5: Radiated Spurious Emission

Test Procedure

[For below 1GHz]
EUT was placed on a urethane platform of nominal size, 0.5 m by 0.5 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 1GHz]

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 m and 4 m and EUT was rotated a full revolution in order to
obtain the maximum value of the electric field strength.

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

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

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

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

Test Antennas are used as below;
Frequency 30 MHz to 300 MHz
Antenna Type Biconical

Above 1 GHz
Horn

300 MHz to 1 GHz
Logperiodic

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 | GHz 20 dBc
Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer
Detector QP PK AV PK
IF Bandwidth BW 120 kHz RBW: 1 MHz RBW: 1 MHz RBW: 100 kHz
VBW: 3 MHz VBW: 10 Hz *1) VBW: 300 kHz
Test Distance 3m 4.4 m*2) (1-10 GHz), 4.4 m *2) (1- 10 GHz),
1.0 m *2) (above 10 GHz) 1.0 m *2) (above 10 GHz)

*1) Although DA 00-705 accepts VBW = 10 Hz for AV measurements, it was confirmed that superfluous smoothing was
not performed.
*2) Distance Factor: 20 x log (4.4 m /3.0 m)=3.3 dB (1 - 10 GHz)

20 x log (1.0 m /3.0 m) =-9.5 dB (above 10 GHz)

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 :30 M -26.5GHz
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
Facsimile :+81 596 24 8124
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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
20dB Bandwidth 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to5 % Three Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW | times

of RBW
Maximum Peak - - - Auto Peak - Power Meter
Output Power Average (Sensor: SOMHz BW)
*3)
Carrier Frequency 3 MHz 30 kHz 100 kHz Auto Peak Max Hold Spectrum Analyzer
Separation
Number of Hopping | 30 MHz 300 kHz 1 MHz Auto Peak Max Hold Spectrum Analyzer
Frequency
Dwell Time Zero Span 100 kHz, | 300 kHz, As necessary Peak Clear Spectrum Analyzer
1 MHz 3 MHz capture Write
the entire dwell time
per hopping channel
Conducted Spurious | 9 kHz to 150 kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *2) 150 kHz to 30 MHz 9.1 kHz 27 kHz
30 MHz to 25 GHz 100 kHz | 300 kHz

Conducted Spurious | 10 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
Emission Band
Edge
compliance

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

*2) 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 =200Hz, 150 kHz - 30 MHz: RBW = 9.1 kHz).

*3) Reference data

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
Telephone : +81 596 24 8999
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APPENDIX 1: Test data
20dB Bandwidth and Carrier Frequency Separation
Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping Off, DHS
Mode Freq. 20dB Bandwidth | Carrier Frequency | Limit for Carrier
Separation Frequency separation
[MHz] [MHz] [MHz] [MHz]
DH5 2402.0 1.002 1.000 >=(.668
DH5 2441.0 0.937 1.000 >=(.625
DH5 2480.0 0.986 1.000 >=(.657
3DH5 2402.0 1.283 1.000 >=().855
3DH5 2441.0 1.273 1.000 >=(0.849
3DH5 2480.0 1.284 1.000 >=(.856

Limit: Two-thirds of 20dB Bandwidth or 25kHz (whichever is greater).
No limit applies to 20dB Bandwidth.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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20dB Bandwidth and Carrier Freguency Separation

2.085 kHz
386.426 kHz

Transmit Freq Error
% dB Bandmidth

20 dB Bandwidth Carrier Frequency Separation
2402 MHz 2402 MHz
#%  Agilent R T #%  Agilent R T
a Mkrl 1.968 8 MHz
Ref 187 dBpV #Atten 19 dB Ref 187 dBpV #Atten 19 dB -2.09 dB
#Peak R #Peak iR ]
Log = Loa lﬂ,ﬁq ! Wﬂ o,
S i A L A VA T
f\d\l
il — )
T [l
Lgfv LgAw
ML 52 51 82
Center 2,402 BB0 @ GHz Span 3 MHz V3 FC
#Res BH 30 kHz #YBH 188 kHz Sweep 3.2 ms (1201 pts)
) ) i i £0F:
Occupied Bandwidth Oce BH % Pur 99007 | fyopg
866.3693 kHz x B 200048 | Swo
Transmit Freq Error  5.988 kiz Center 2.403 890 8 GHz Span 3 MHz
% dB Banduidth 1.002 MHz #Res BH 30 kHz #UBH 168 kHz Sweep 3.2 ms (1201 pts)
2441 MHz 2441 MHz
3 Agilent R T 3 Agilent R
a Mkrl 1.000 @ MHz
Ref 167 dBpY #Atten 16 dB Ref 167 dBpY #Atten 16 dB 6.23 dB
#Peak #Peak
Log e Log om0} ijR fﬁ”‘
1a 1a it {1} =i i o
dB/ 2 e, o/ / M\N\ ,-ﬁ/ NL J'J
- ) i i
o i
AT
LgAv LgAv
ML §2 51 82
Center 2.441 606 @ GHz Span 3 MHz V3 FC
#Res BH 30 kHz #UBH 186 kHz Sweep 3.2 ms (1261 pts)
) ) i} . £
Occupied Bandwidth Oce BH % Pur  99.087% | f5p
866.1273 kHz xdB 2086 d5 | Sup
Transmit Frgq Error 7.856 kHz Center 2.441 806 @ GHz Span 3 MHz
% dB Banduidth 936.626 kHz #Res B 30 kHz #UBH 180 khz Sween 3.2 ms (1261 pts)
2480 MHz 2480 MHz
1 Agilent R T 1 Agilent R T
a Mkrl 1.008 @ MHz
Ref 107 dBpV #Atten 10 dB Ref 107 dBpV #Atten 10 dB 0.53 dB
#Pealk fen, #Peak ) 1
|i0@9 Iio@g Pl 'ﬂ Mot ’ [ ‘1’1
dB/ o X dB/ L\MA ’ﬂ" M
/VJ/J %rﬁ‘
AT T
Lghv LyAv
ML S2 s1 82
Center 2.480 600 & GHz Span 3 MHz V3 FC
#Res BH 30 kHz #UBH 186 kHz Sweep 3.2 ms (1261 pts)
) ) ) o e
Occupied Bandwidth Occ BH % Pur  99.06 % | fsal
874.8243 kHz " dB 20008 | S

Center 2.479 090 § GHz
#Res BH 38 kHz

Span 3 MHz

#YBH 186 kHz Sweep 3.2 ms (1281 pts)
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20dB Bandwidth and Carrier Freguency Separation

3DH5
20 dB Bandwidth Carrier Frequency Separation
2402 MHz 2402 MHz
4 Agilent R T 4 Agilent R T
a Mkrl 1.968 8 MHz
Ref 187 dBpV #Atten 19 dB Ref 187 dBpV #Atten 19 dB -0.25 dB

#Peak

#Peak
Log — Log N ?ﬁﬂ il ﬁ n N
16 16 {TACEM T (a vl T
iy 5 = o bt T ey,
T ol Tt
Lgfv LgAw
ML 52 51 82
Center 2,402 BB0 @ GHz Span 3 MHz V3 FC
#Res BH 30 kHz #YBH 188 kHz Sweep 3.2 ms (1201 pts)
) i ; ) £(5):
Occupied Bandwidth Oce BH % Pur 99007 | fyopg
1.1765 MHZ % dB  -20.00 dB Swp
Transmit Freq Error  8.312 kiz Center 2.403 890 8 GHz Span 3 MHz
% dB Banduidth 1.283 MHz #Res BH 30 kHz #UBH 168 kHz Sweep 3.2 ms (1201 pts)
2441 MHz 2441 MHz
3 Agilent R T 3 Agilent R
a Mkrl 1.000 @ MHz
Ref 167 dBpY #Atten 16 dB Ref 167 dBpY #Atten 16 dB 6.56 dB
#Peak #Pea
Lag b e Log [l ¢ & ﬁ
18 18 e}
dB/ —;‘ ; Y | e WW'J‘\JW W\/WWL T | SEaAW
Ry S Lo,
b prd [~ Pttt
LgAv LgAv
ML §2 51 82
Center 2.441 606 @ GHz Span 3 MHz V3 FC
#Res BH 30 kHz #UBH 186 kHz Sweep 3.2 ms (1261 pts)
) ) i} . £
Occupied Bandwidth Oce BH % Pur  99.087% | f5p
1.1698 MHz xdB 208048 | Su
Transmit Frgq Error 6.732 kHz Center 2.441 806 @ GHz Span 3 MHz
% dB Bandwidth 1.273 MHz #Res BH 38 kHz #YBH 180 kHz Sweep 3.2 ms (1201 pts)
2480 MHz 2480 MHz
1 Agilent R T 1 Agilent R T
a Mkrl 1.008 @ MHz
Ref 107 dBpV #Atten 10 dB Ref 107 dBpV #Atten 10 dB -0.08 dB
#Peak #Peak
Log i & Log M oy i
e
dB/ > e B | y WWWW I Y
T ey A
Lghv LyAv
ML S2 s1 82
Center 2.480 600 & GHz Span 3 MHz V3 FC
#Res BH 30 kHz #UBH 186 kHz Sweep 3.2 ms (1261 pts)
. . ; . £08):
Occupied Bandwidth Occ BH % Pur  99.06 % | fsal
1_17@9 MHZ % dB -20.08 dB Swp
Transmit Freq Error  6.443 kHz Center 2.479 090 § GHz Span 3 MHz
% dB Bandwidth 1.284 MHz #Res BM 38 kHz #UBH 109 kHz

Sweep 3.2 ms (1281 pts)

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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Number of Hopping Frequency

Test place Ise EMC Lab. No.6 Measurement Room

Report No. 11000441H

Date November 16, 2015

Temperature / Humidity 23 deg. C/43 % RH

Engineer Kazuya Yoshioka

Mode Tx, Hopping On
Mode Number of channel Limit

[channels] [channels]

DHS5 79 >=15
3DHS5 79 >=15

Test was not performed at AFH mode whose number of hopping channel is 20 channels because this Bluetooth radio
is in compliance of Bluetooth Specification.

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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Number of Hopping Frequency

DH5 3DH5
Hopping On (1/3) Hopping On (1/3)
o Agilent R T o Agilent R T
Ref 187 dBpY #Atten 10 dB Ref 187 dBpY #Atten 10 dB
#Peak #Peak

[ ndnndnadnninsdnsdnndnadnnfinnd | s [ o derdomdmedee frndondnedon
B, [ TR ey s 1

LgRv L/ LgRv
51 s2 51 s2
V3 FC V3 FC
£(f): £0
FTun FTun
Swp Sup
Start 2.400 000 GHz Stop 2.430 009 GHz Start 2.400 000 GHz Stop 2.430 009 GHz
#Res BH 308 kHz #UBH 1 MHz Sweep 1.64 ms (1281 pts) #Res BH 308 kHz #UBH 1 MHz Sweep 1.64 ms (1281 pts)
Hopping On (2/3) Hopping On (2/3)
He o Agilent R T o Agilent R T
Ref 187 dBpY #Atten 10 dB Ref 187 dBpY #Atten 10 dB
#Peak #Peak

e, (PR ey |

Lgfv LgAv
sl s2 sl s2
3 FC 3 FC
£ £
FTun FTun
Swp Swn
Start 2.430 008 GHz Stop 2.468 060 GHz Start 2.430 008 GHz Stop 2.468 060 GHz
#Res BH 308 kHz #UBH 1 MHz Sweep 1.04 ms (1201 pts) #Res BH 308 kHz #UBH 1 MHz Sweep 1.04 ms (1201 pts)
Hopping On (3/3) Hopping On (3/3)
¥ Agilent R T ¥ Agilent R T
Rsf i@? dBpY #Atten 16 dB Rsf i@? dBpY #Atten 16 dB
#Fea #Pea
ﬁg VAT AT AT AT AT TR TR AT aTATA ﬁg [T Y P Y YT Y
N AR AR RN 2 \

\

Lahv | Lahv mk i
- TvTTT | bbbt

Y3 FC ' ' Y3 FC

£ £

FTun FTun

Sup Swp

Start 2.469 698 GHz Stop 2.496 089 GHz Start 2.469 698 GHz Stop 2.496 089 GHz
#Res BH 388 kHz #YBH 1 MHz Sweep LA4 ms (12681 pts) #Res BH 388 kHz #YBH 1 MHz Sweep LA4 ms (12681 pts)

UL Japan, Inc.
Ise EMC Lab.
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Dwell time
Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
in a 31.6(79 Hopping x 0.4) transmission
/12.8 (32 Hopping x 0.4) second period [msec] [msec] [msec]
DH1 50.4 times /  Ssec. X 31.6 sec. = 319 times 0.461 147 400
DH3 25.8times /  Ssec. X 31.6 sec. = 164 times 1.719 282 400
DH5 16.8times /  5sec. X 31.6 sec. = 107 times 2.976 318 400
3DHI 504 times /  Ssec. x 31.6 sec. = 319 times 0.458 146 400
3DH3 254times /  Ssec. x 31.6 sec. = 161 times 1.715 276 400
3DHS5 174 times /  S5sec. x 31.6 sec. = 110 times 2.964 326 400
Sample Calculation
Result = Number of transmission x Length of transmission
*Average data of 5 tests.
Mode Sampling [times] Average
1 2 3 4 5 [times]
DHI 50 50 51 50 51 50.4
DH3 26 26 28 24 25 25.8
DHS5 16 18 15 18 17 16.8
3DH1 50 51 51 50 50 50.4
3DH3 24 26 22 28 27 25.4
3DH5 15 18 20 17 17 17.4

Sample Calculation
Average = Summation (Sampling 1 to 5) /5

This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo random channel selection
and hopping rate to ensure that the occupancy time in N x 0.4s, where N is the number of channels being used in the
hopping sequence (20 <N < 79), is always less than 0.4s regardless of packet size. This is confirmed in the test report
for N =179.

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. : 11000441H-R1

Page 118 of 51
Issued date : January 28, 2016
Revised date 1 June 6, 2016
FCCID 1 ACJ932AZ1601
Dwell time
(Representative chart)
3 Agilent R T 3 Agilent R T
a Mkrl  460.3 ps
Ref 117 dBpl Atten 20 dB Ref 117 dBpl Atten 20 dB -4.39 dB
#Peak #Peak
Log Log
14 14
dB/ dB/ / T
LgRy LgRy
s1os2 l " " I “ Il 5182
W3 FS W3 S
AR I} AR
£(: £():
Fr5ak FTun WWF MW#F
—] w
Center 2.441 086 GHz Span @ Hz Center 2.441 086 GHz Span @ Hz
Res BH 108 kHz #UBH 300 kHz Sweep 55 (1201 pts) Res BH 1 MHz #UEH 3 MHz Sweep 720 ps (1201 pts)
(Representative chart)
¥ Agilent R T ¥ Agilent R T
aMkrl  1.719 ms
Ref 117 dBpl Atten 20 dB Ref 117 dBpl Atten 20 dB 1.63 dB
#Peak #Peak
Log Log
18 18
dB/ dB/ i 1‘
LgAv LgAw
5152 H \Il | ”IH ||| Il| I I||I“|| | ] 5152
H3 F$ H3 WS
AR AR
£ £0
Fo50k FTun WMF
Center 2.441 @00 GHz - Span @ Hz Center 2.441 @00 GHz Span @ Hz
Res BH 166 kHz #UBH 300 kHz Sweep 5 5 (1201 pts)_ Res BH 1 MHz #UBH 3 MHz Sweep 2.48 ms (1201 pts)_
(Representative chart)
% Agilent R T 35 Agilent R T
aMkrl  2.976 ms
Ref 117 dBpV Atten 20 dB Ref 117 dBpV Atten 20 dB 4.33 dB
#Peak #Peak
Log Log
14 14
dB/ dB/
LgAv LgAw
51 SZH” ||\ HH | ‘ |||\” ||||\“| H‘ll\llll 51 82
H3 F$ H3 WS
AR | AR
£0F2: £0F:
250k FTun MMWMW
i 1
Center 2.441 008 GHz B Span @ Hz Center 2.441 099 GHz Span @ Hz
Res BH 166 kHz #YBH 300 kHz Sweep 55 (1201 pts)_ Res BH 1 MHz #WBH 3 MHz Sweep 4.96 ms (1281 pts)_

UL Japan, Inc.
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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 11000441H-R1

Page 119 of 51
Issued date : January 28, 2016
Revised date :June 6, 2016
FCCID : ACJ932AZ1601
Dwell time
3DH1 (1/2) 3DH1 (2/2)
(Representative chart)
3 Agilent R T 3 Agilent R T
a Mkrl  457.8 ps
Ref 117 dBpl Atten 28 dB Ref 117 dBpV Atten 28 dB -0.88 dB
#Peak #Peak
Log Log
10 10
dB/ dB/ ———— WWW—\
LgRv LgAv
51 52|l \| "\ 51 s2
W3 Fs W3 us
AR AR
£ £
15k FTun 1 " ‘@
i
Center 2.441 086 GHz Span @ Hz Center 2.441 086 GHz Span @ Hz

Res BH 108 kHz #UBH 300 kHz Sweep 55 (1201 pts) Res BH 1 MHz #UEH 3 MHz Sweep 720 ps (1201 pts)
(Representative chart)
¥ Agilent R T ¥ Agilent R T
aMkrl  1.715 ms
Ref 117 dBpl Atten 20 dB Ref 117 dBpl Atten 20 dB -1.23 dB
#Peak #Peak
Log Log
18 18 " PR PR
4B/ 4B/ ‘, ™ b i mnvfﬂﬂ‘“w
LgAv LgAw
51§52 \”\ ull | | sLos2
H3 F$ H3 WS
AR il BA
£(5): £(5): 1k
F50k FTun WW
Center 2.441 @00 GHz Span @ Hz Center 2.441 @00 GHz Span @ Hz
Res BH 166 kHz #UBH 300 kHz Sweep 5 5 (1201 pts)_ Res BH 1 MHz #UBH 3 MHz Sweep 2.48 ms (1201 pts)_
(Representative chart)
% Agilent R T 35 Agilent R T
aMkrl  2.964 ms
Ref 117 dBpV Atten 20 dB Ref 117 dBpV Atten 20 dB 0.81 dB
#Peak #Peak
Log Log
14 1@ ke Nerrrrredraged " "
4B/ 4B/ = T At B
LgAv LgAw
e A L A i muiin 5152
H3 F$ H3 WS
AR AR
£0F2: £0F: N
50k FTun wmwwww
T 1 ‘
Center 2.441 008 GHz Span @ Hz Center 2.441 099 GHz Span @ Hz
Res BH 166 kHz #YBH 300 kHz Sweep 55 (1201 pts)_ Res BH 1 MHz #WBH 3 MHz Sweep 4.96 ms (1281 pts)_

UL Japan, Inc.

Ise EMC Lab.
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Maximum Peak Output Power

Test place Ise EMC Lab. No.6 Measurement Room

Report No. 11000441H

Date November 16, 2015

Temperature / Humidity 23 deg. C/43 % RH

Engineer Kazuya Yoshioka

Mode Tx, Hopping Off
Mode Freq. Reading Cable Atten. Result Limit Margin

Loss Loss
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]

DHS5 2402.0 -3.37 2.79 0.00 -0.58 0.87 20.96 125 21.54
DH5 2441.0 -3.52 2.81 0.00 -0.71 0.85 20.96 125 21.67
DH5 2480.0 -3.82 2.81 0.00 -1.01 0.79 20.96 125 21.97
2DH5 2402.0 -1.68 2.79 0.00 1.11 1.29 20.96 125 19.85
2DH5 2441.0 -1.82 2.81 0.00 0.99 1.26 20.96 125 19.97
2DH5 2480.0 -2.07 2.81 0.00 0.74 1.19 20.96 125 20.22
3DH5 2402.0 -1.12 2.79 0.00 1.67 1.47 20.96 125 19.29
3DH5 2441.0 -1.25 2.81 0.00 1.56 1.43 20.96 125 19.40
3DH5 2480.0 -1.51 2.81 0.00 1.30 1.35 20.96 125 19.66

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.

Test was not performed at AFH mode, because the decrease of number of channel (min: 20ch) at AFH mode does not influence on the output power
and bandwidth of the EUT.

As this device had AFH mode and frequency separation could not meet the requirement of over 20dB BW without 2/3 relaxation, 125mW power
limit was applied to it.

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.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping Off
Mode Freq. Reading Cable Atten. Result
Loss Loss (Frame power)
[MHz] | [dBm] [dB] [dB] [dBm] [mW]
DH5 2402.0 -4.76 2.79 0.00 -1.97 0.64
DHS5 2441.0 -4.91 2.81 0.00 -2.10 0.62
DH5 2480.0 -5.19 2.81 0.00 -2.38 0.58
2DH5 2402.0 -5.26 2.79 0.00 -2.47 0.57
2DH5 2441.0 -5.41 2.81 0.00 -2.60 0.55
2DH5 2480.0 -5.69 2.81 0.00 -2.88 0.52
3DH5 2402.0 -5.25 2.79 0.00 -2.46 0.57
3DH5 2441.0 -5.41 2.81 0.00 -2.60 0.55
3DH5 2480.0 -5.68 2.81 0.00 -2.87 0.52

Sample Calculation:

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

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

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.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping Off
Txon/(Txon + Tx off) = 0.790
Txon/(Txon + Tx off) * 100 = 79.0 %
¥ Agilent R T
a Mkre  3.753 ms
Ref 18 dBn Rtten 20 dB -0.43 dB
#Peak
Log
19 [
dB/
R
LgAw
51 52
Center 2.441 800 GHz Span @ Hz
Res BH 8 MHz #UBH 5G MHz Sweep 5 ms (8192 pts)
Markar  Trace Type H Axis Anplitude
1R 3 Time B45.2 ps -59.35 dBm
1a 3y Time 2.963 me -1.77 dB
2R 3y Time 645.2 ps -59.35 dBm
28 3y Tima 3.753 me -0.43 dB
Txon/(Txon + Tx off) = 0.789 Txon/(Txon + Tx off) = 0.789
Txon/(Txon + Tx off) * 100 = 78.9 % Txon/(Txon + Tx off) * 100 = 78.9 9%
3 Agilent R T 3 Agilent R T
a Mkr2 3746 ms a Mkr2 3746 ms
Ref 16 dBn Rtten 20 dB 3.19d8 | Ref 18 dBm Rtten 26 dB 3.19 dB
#Peak #Peak
ks e T LU S e DTS A e
dB/ dB/
LaAv LgAv
51052 5132
Center 2.441 680 GHz Span @ Hz Center 2.441 008 GHz Span © Hz
es BH 8§ MHz #WBH 58 MHz Sweep 5 ms (8192 pts) es BH § MHz #BH 58 MHz Sweep 5 ms (8192 pts)
Marker Trace Type ¥ Rxiz Anplitude Marker Trace Type A Axis Amplitude
1R 3 Time B48.2 ps -63.94 dBm 1R [&3) Time E48.2 pe -63.94 dBn
1la 3 Time 2,955 me .42 de 1a [&3) Time 2,955 me 2.42 dB
2R 3 Time B48.2 ps -63.94 dBu 2R &3] Time 648.2 ps -63.94 dBm
28 3y Time 3.746 ms 319 dB 2a (&) Time 3746 ms 3.19 dB

UL Japan, Inc.
Ise EMC Lab.
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Test place

Semi Anechoic Chamber
Report No.

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

Ise EMC Lab.
No.2
11000441H
December 21, 2015
18 deg. C/35 % RH
Takafumi Noguchi
(Below 1GHz)
Tx, Hopping Off, DHS 2402 MHz

No.

3

December 21, 2015
23 deg. C/41 % RH
Hiroyuki Furutaka
(Above 1GHz)

Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuv/m]|[dBuVv/m]| [dB]
Hori 184.317 |QP 389 16.3 8.1 27.8 355 435 8.0
Hori 194.133 |QP 349 16.4 8.1 27.7 31.7 435 11.8
Hori 221.182 |QP 375 16.8 83 27.6 350 46.0 11.0
Hori 258.045 |QP 375 17.5 8.6 274 36.2 46.0 9.8
Hori 363.995 |QP 40.2 16.2 9.2 279 377 46.0 83
Hori 479.992 |QP 35.1 17.8 9.7 28.5 34.1 46.0 11.9
Hori 626.683 |QP 30.7 19.6 10.2 283 322 46.0 13.8
Hori 788.881 |QP 37.8 21.8 10.9 279 42.6 46.0 34
Hori 2390.000 |PK 552 26.9 6.6 320 56.7 73.9 173
Hori 4804.000 |PK 41.8 31.8 8.8 313 51.1 73.9 22.8 [NS
Hori 7206.000 |PK 43.0 36.0 10.0 320 57.0 73.9 16.9
Hori 9608.000 |PK 42.6 382 10.8 324 59.2 73.9 14.7 NS
Hori 2390.000 [AV 29.7 26.9 6.6 320 312 53.9 227
Hori 4804.000 |AV 29.7 31.8 8.8 313 39.0 53.9 14.9 NS
Hori 7206.000 [AV 353 36.0 10.0 320 493 53.9 4.6
Hori 9608.000 [AV 30.0 382 10.8 324 46.6 53.9 7.3 NS
Vert 184.317 |QP 41.1 16.3 8.1 27.8 377 43.5 5.8
Vert 194.133 |QP 36.8 16.4 8.1 27.7 33.6 435 9.9
Vert 221.182 |QP 38.6 16.8 83 27.6 36.1 46.0 9.9
Vert 258.045 |QP 329 17.5 8.6 274 31.6 46.0 14.4
Vert 363.995 |QP 326 16.2 9.2 279 30.1 46.0 15.9
Vert 479.992 |QP 334 17.8 9.7 285 324 46.0 13.6
Vert 626.683 |QP 309 19.6 10.2 28.3 324 46.0 13.6
Vert 812.085 |QP 377 22.0 11.0 27.8 42.9 46.0 3.1
Vert 2390.000 |PK. 45.0 26.9 6.6 320 46.5 73.9 274
Vert 4804.000 |PK. 403 31.8 8.8 313 49.6 73.9 243 NS
Vert 7206.000 {PK 46.2 36.0 10.0 320 60.2 73.9 13.7
Vert 9608.000 {PK 424 382 10.8 324 59.0 73.9 14.9 NS
Vert 2390.000 [AV 36.0 26.9 6.6 320 375 53.9 16.4
Vert 4804.000 |AV 29.4 31.8 8.8 313 387 53.9 15.2 NS
Vert 7206.000 [AV 384 36.0 10.0 320 524 53.9 1.5
Vert 9608.000 [AV 29.9 382 10.8 324 46.5 539 7.4 NS

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(1- 10 GHz))-Distance factor(above 10 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

*The 10th harmonic was not seen so the result was its base noise level.

Distance factor:

1 GHz - 10 GHz

20log (4.4m/3.0m)=3.3dB

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

NS: Nosignal detected

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 2402.000 |PK 86.2 26.9 6.6 32.0 87.7 - -|Carrier
Hori 2400.000 fPK 48.7 26.9 6.6 32.0 50.2 67.7 17.5
Vert 2402.000 |PK. 85.7 26.9 6.6 32.0 87.2 - -|Carrier
Vert 2400.000 |PK. 45.1 26.9 6.6 32.0 46.6 67.2 20.6

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(1- 10 GHz))-Distance factor(above 10 GHz)) - Gain(Amplifier)

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

UL Japan, Inc.

Ise EMC Lab.
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Report No. 11000441H
Date December 21, 2015
Temperature / Humidity 23 deg. C/41 % RH
Engineer Hiroyuki Furutaka
Mode Tx, Hopping Off, DHS 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
1 Agilent R T #- Agilent R T
Mirl 2402 08 Giiz
Ref 120.7 dBd fitten 30 dB Ref 120.7 dBwY fitten 30 B 86.21 By
+EmiPk #Peak
Log * Log
10 10
B/ dB/
A 2 i
// \ dBpl H
#L gAY \}‘ LaAv A
s )
V3 FC M‘FM NM aé ES H
£ifx \ £(fx W
FTun =2 NS TIPS AT PE AN VIR Py b e i R
Swp Stp
Center 2.390 00 GH Span 50 TR
“Res B CCISPR) 1 Mz WEH 3 Mhz Sweep 104 ms (1261 pts» Comer 2,030 80 OHz — Saan <0

Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
# Agilent R T # Agilent R T
Mkrl 2.462 17 GHz
Ref 128.7 dBpY ftten 38 dB Ref 128.7 dBpY ftten 38 dB 85.72 dBpV
+EmiPk #Peak
Log * | Log
18 18
dB/ dB/
1
DI
il €5.7 i
I I
#LgAv LgAw J 1
ul s? \ sl 52 ']
V3 FC WMM V3 FC / l
iy o e b o O

£(fx: \- £(fx: M'f
FTun FTun TNHE TRN ROATR PR A NI el e Aoty ] g AL
Swp Stp
Center 2.390 @0 GHz Span 5@ MHz | Center 2.390 80 GHz Span 5@ MHz
#Res BH (CISPR) 1 MHz #YBH 3 MHz Sweep 1.84 ms (1201 pts) #Res BH 108 kHz #VBH 3606 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

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

UL Japa
Ise EMC

n, Inc.
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Radiated Spurious Emission

Test place Ise EMC Lab.

Semi Anechoic Chamber No.2 No.3

Report No. 11000441H

Date December 21, 2015 December 21, 2015

Temperature / Humidity 18 deg. C/35%RH 23 deg. C/41 % RH

Engineer Takafumi Noguchi Hiroyuki Furutaka

(Below 1GHz) (Above 1GHz)

Mode Tx, Hopping Off, DHS 2441 MHz

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

Hori 145.597 |QP 389 145 78] 280 332 435 10.3
Hori 184.317 |QP 390 163 81| 278 356 435 7.9
Hori 221.182 |QP 37.8 16.8 83| 276 353 460 107
Hori 258.045 |QP 378 175 86| 274 36.5 46.0 9.5
Hori 363.995 |QP 40.1 16.2 92 279 376 46.0 8.4
Hori 479.992 |QP 350 178 97| 285 34.0 460| 120
Hori 626.683 |QP 306 196 102 283 32.1 460 139
Hori 788.881 |QP 380 218 109] 279 428 46.0 32
Hori 4882.000 |[PK aro0| 319 88| 313 50.4 739] 235(nNs
Hori 7323.000 |PK 41| 360 10| 320 58.2 739| 157
Hori 9764.000 |PK 43| 382] 108] 325 58.8 739] 15.1|Ns
Hori 4882.000 |AV 305] 319 88| 313 39.9 539] 140(nNs
Hori 7323.000 |AV 3550 360 10 32,0 49.6 53.9 43
Hori 9764.000 |AV 209 382| 108| 325 46.4 53.9 7.5 NS
Vert 145.597 [QP 399 145 78| 280 34.2 435 9.3
Vert 184.317 |QP 410 163 81| 278 376 435 59
Vert 221.182 |QP 38.8 16.8 83| 276 36.3 46.0 9.7
Vert 258.045 |QP 325 175 86| 274 312 460| 148
Vert 363.995 |QP 327 16.2 92| 279 302 460 158
Vert 479.992 |QP 335 17.8 97| 285 325 460 135
Vert 626.683 |QP 310 196 102 283 325 460| 135
Vert 812.085 |QP 380 220 110]| 278 432 46.0 2.8
Vert 4882.000 [Pk aro0| 319 88| 313 50.4 739] 235(Ns
Vert 7323.000 |PK 450 360| 10| 320 59.1 739 148
Vert 9764.000 |PK 423| 382| 108] 325 58.8 73.9] 15.1|Ns
Vert 4882.000 |AV 288 319 88| 313 382 539  15.7|ns
Vert 7323.000 |AV 367| 360 101 320 50.8 53.9 3.1
Vert 9764.000 |AV 298| 382] 108] 325 46.3 53.9 7.6 INS

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(1- 10 GHz))-Distance factor(above 10 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
*The 10th harmonic was not seen so the result was its base noise level.

Distance factor: 1GHz-10GHz 20log (44 m/3.0m)=3.3dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) =-9.5 dB
NS: No signal detected

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

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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Radiated Spurious Emission

Test place Ise EMC Lab.

Semi Anechoic Chamber No.2 No.3

Report No. 11000441H

Date December 21, 2015 December 21, 2015

Temperature / Humidity 18 deg. C/35%RH 23 deg. C/41 % RH

Engineer Takafumi Noguchi Hiroyuki Furutaka

(Below 1GHz) (Above 1GHz)

Mode Tx, Hopping Off, DHS 2480 MHz

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

Hori 145.597 [QpP 390 145 78] 280 333 435 10.2
Hori 184.317 |QP 387 16.3 81| 278 353 435 8.2
Hori 221.182 |QP 377 16.8 83| 276 352 460| 108
Hori 258.045 |QP 374 175 86| 274 36.1 46.0 9.9
Hori 363.995 |QP 400 162 92 279 375 46.0 8.5
Hori 479.992 QP 350 178 97| 285 34.0 460| 120
Hori 626.683 |QP 310 196 102 283 325 460| 135
Hori 788.881 |QP 3727 218 109] 279 2.5 46.0 3.5
Hori 2483.500 |[PK 577 269 66| 320 59.2 39| 147
Hori 4960.000 |PK 403 321 87| 312 49.9 739| 240(Ns
Hori 7440.000 |PK 439 360| 100[ 321 57.8 739 161
Hori 9920.000 |PK 425 382 109| 325 59.1 739| 148|Ns
Hori 2483.500 |AV 313 269 66| 320 3238 539 211
Hori 4960.000 [AV 300 321 87| 312 39.6 539| 143|Ns
Hori 7440.000 |AV 348 360| 100 321 48.7 539 52
Hori 9920.000 |AV 301 382 109 325 46.7 53.9 7.2 |NS
Vert 145.597 |QP a10| 145 78] 280 353 435 8.2
Vert 184.317 |QP 413 16.3 8.1 278 37.9 435 56
Vert 221.182 |QP 388 16.8 83| 276 36.3 46.0 9.7
Vert 258.045 |QP 33.1 17.5 86| 274 318 460| 142
Vert 363.995 |QP 330 162 92| 279 30.5 460| 155
Vert 479.992 |QP 336 178 97| 285 326 460| 134
Vert 626.683 |QP 312 196 102] 283 327 460| 133
Vert 812.085 |QP 378 220 110 278 43.0 46.0 3.0
Vert 2483.500 |[PK 565 269 66| 320 58.0 739 159
Vert 4960.000 |PK 403|321 87| 312 49.9 739| 240(Ns
Vert 7440.000 |PK 452 360| 100| 321 59.1 739| 1438
Vert 9920.000 |PK 424 382 109] 325 59.0 739]  149(Ns
Vert 2483.500 |AV 309] 269 66| 320 324 539 215
Vert 4960.000 |AV 289 321 87| 312 385 539| 154(Ns
Vert 7440.000 |AV 378 360| 100 321 517 53.9 22
Vert 9920.000 AV 299| 382] 109] 325 46.5 53.9 7.4 |NS

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(1- 10 GHz))-Distance factor(above 10 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).
*The 10th harmonic was not seen so the result was its base noise level.

Distance factor: 1GHz-10GHz 20log (4.4 m/3.0m)=3.3dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) =-9.5 dB
NS: No signal detedted

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

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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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11000441H
Date December 21, 2015
Temperature / Humidity 23 deg. C/41 % RH
Engineer Hiroyuki Furutaka
Mode Tx, Hopping Off, DHS 2480 MHz
Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 120.7 dBpY itten 30 dB
#EmiPk
Log *
19
B/
i}
#LgAv {[ \
V3 FC
' T AT W R I A
£ifn L
FTun —
Swp
Center 2.483 50 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot

% Agilent R T
Ret 120.7 dBpV Atten 36 dB
#EmiPk
Log *
18
dB/

2l
#LgAv {/ \!
Y1 os2
Y3 FC

. L nrdfm e Lkl MMt

£0:
FTun — \
Swp
Center 2.483 50 GHz Span 58 MHz
#Res BN (CISPR) 1 MHz #JBH 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.
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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Test place

Semi Anechoic Chamber
Report No.

Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

Ise EMC Lab.
No.2
11000441H
December 21, 2015

18 deg. C/35% RH
Takafumi Noguchi

(Below 1GHz)

No.3

December 21, 2015
23 deg. C/41 % RH
Hiroyuki Furutaka
(Above 1GHz)

Mode Tx, Hopping Off, 3DHS5 2402 MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV]| [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori 145.597 |QP 38.6 14.5 7.8 28.0 329 435 10.6
Hori 184.317 |QP 39.0 16.3 8.1 27.8 35.6 43.5 7.9
Hori 221.182 |QP 38.0 16.8 83 27.6 355 46.0 10.5
Hori 258.045 |QP 37.4 17.5 8.6 27.4 36.1 46.0 9.9
Hori 363.995 |QP 40.1 16.2 9.2 27.9 37.6 46.0 84
Hori 479.992 |QP 348 17.8 9.7 28.5 338 46.0 122
Hori 626.683 |QP 31.1 19.6 10.2 283 32.6 46.0 134
Hori 788.881 |QP 37.7 21.8 10.9 27.9 42.5 46.0 3.5
Hori 2390.000 |PK 423 26.9 6.6 32.0 43.8 73.9 30.1
Hori 4804.000 |PK 40.7 31.8 8.8 313 50.0 73.9 23.9 NS
Hori 7206.000 |PK 44.3 36.0 10.0 32.0 583 73.9 15.6
Hori 9608.000 |PK 42.4 38.2 10.8 324 59.0 73.9 14.9 INS
Hori 2390.000 AV 345 26.9 6.6 32.0 36.0 53.9 17.9
Hori 4804.000 AV 29.5 31.8 8.8 313 38.8 53.9 15.1 NS
Hori 7206.000 AV 345 36.0 10.0 32.0 48.5 53.9 5.4
Hori 9608.000 JAV 30.0 38.2 10.8 324 46.6 53.9 7.3 INS
Vert 145.597 |QP 40.7 14.5 7.8 28.0 35.0 435 8.5
Vert 184.317 |QP 40.9 163 8.1 278 37.5 435 6.0
Vert 221.182 |QP 39.0 16.8 83 27.6 36.5 46.0 9.5
Vert 258.045 |QP 34.0 17.5 8.6 27.4 32.7 46.0 133
Vert 363.995 |QP 33.0 16.2 9.2 279 30.5 46.0 15.5
Vert 479.992 |QP 335 17.8 9.7 28.5 325 46.0 13.5
Vert 626.683 |QP 31.0 19.6 10.2 283 325 46.0 13.5
Vert 812.085 |QP 37.7 22.0 11.0 27.8 429 46.0 3.1
Vert 2390.000 |PK 423 26.9 6.6 32.0 43.8 73.9 30.1
Vert 4804.000 [PK 41.4 31.8 8.8 313 50.7 73.9 23.2INS
Vert 7206.000 |PK 45.8 36.0 10.0 32.0 59.8 73.9 14.1
Vert 9608.000 |PK 42.3 38.2 10.8 324 58.9 73.9 15.0 INS
Vert 2390.000 |JAV 38.0 26.9 6.6 32.0 39.5 53.9 14.4
Vert 4804.000 AV 293 31.8 8.8 313 38.6 53.9 15.3 NS
Vert 7206.000 |AV 36.5 36.0 10.0 32.0 50.5 53.9 34
Vert 9608.000 JAV 29.9 38.2 10.8 324 46.5 53.9 7.4 INS

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(1- 10 GHz))-Distance factor(above 10 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

*The 10th harmonic was not seen so the result was its base noise level.

Distance factor:

1 GHz - 10 GHz

20log (4.4m/3.0m)=3.3dB

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

NS: No signal detected

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 2402.000 |PK 87.5 26.9 6.6 32.0 89.0 - -|Carrier
Hori 2400.000 f{PK 46.5 26.9 6.6 32.0 48.0 69.0 21.0
Vert 2402.000 |PK. 85.1 26.9 6.6 32.0 86.6 - -|Carrier
Vert 2400.000 |PK. 60.6 26.9 6.6 32.0 62.1 66.6 4.5

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(1- 10 GHz))-Distance factor(above 10 GHz)) - Gain(Amplifier)

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

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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Radiated Spurious Emission

(Reference Plot for band-edge)

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11000441H
Date December 21, 2015
Temperature / Humidity 23 deg. C/41 % RH
Engineer Hiroyuki Furutaka
Mode Tx, Hopping Off, 3DHS5 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
#- Agilent R T #- Agilent R T
Merl 2.482 17 GHz
Ref 120.7 dBuY firten 30 dB Ref 120.7 dBuY Fitten 30 dB 87.54 dBpY
#EmiPk #Peak
Log * | Log
18 18
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A e i
' i i
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W52 5152 |
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s [ R B e —
FTun FTun ookt Sl o b ,*',-Mw Mw‘.“ et
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Center 2.390 @0 GHz Span 50 MHz | Center 2.390 @8 GHz Span 5@ MHz
#Res BH (CISPR) 1 MHz #YBH 3 MHz Sweep 1.04 ms (1201 pts) | #Res BH 1608 kHz #YBH 3600 kHz Sweep 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
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Center 2.390 00 GHz Span 5@ MHz | Center 2.390 @0 GHz Span 5@ MHz
#Res BH (CISPRY 1 MHz #VBH 3 MHz Sweep 184 ms (1201 pts) | #Res BH 1608 kHz #YBH 3600 kHz Sweep 4.8 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

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

UL Japan, Inc.
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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Radiated Spurious Emission
(Plot data, Worst case)

Test place Ise EMC Lab.
Semi Anechoic Chamber No.2 No.3
Report No. 11000441H
Date December 21, 2015 December 21, 2015
Temperature / Humidity 18 deg. C/35% RH 23 deg. C/41 % RH
Engineer Takafumi Noguchi Hiroyuki Furutaka
(Below 1GHz) (Above 1GHz)
Mode Tx, Hopping Off, 3DHS5 2402 MHz
Horizontal
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Vertical
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*These plots data contains sufficient number to show the trend of characteristic features for EUT.

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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Radiated Spurious Emission

Test place Ise EMC Lab.

Semi Anechoic Chamber No.2 No.3

Report No. 11000441H

Date December 21, 2015 December 21, 2015

Temperature / Humidity 18 deg. C/35%RH 23 deg. C/41 % RH

Engineer Takafumi Noguchi Hiroyuki Furutaka

(Below 1GHz) (Above 1GHz)

Mode Tx, Hopping Off, 3DHS5 2441 MHz

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

Hori 145.597 [QP 384 145 78] 280 327 435 10.8
Hori 184.317 |QP 390 163 81| 278 356 435 79
Hori 221.182 |QP 390]| 168 83| 276 36.5 46.0 9.5
Hori 258.045 |QP 37.8 17.5 86| 274 36.5 46.0 9.5
Hori 363.995 |QP 40.2 16.2 92 279 377 46.0 8.3
Hori 479.992 QP 360 178 97| 285 35.0 460| 110
Hori 626.683 |QP 315 196 102] 283 33.0 460 130
Hori 788.881 |QP 377 218 109 279 425 46.0 35
Hori 4882.000 |[PK 400 319 88| 313 49.4 739 245(nNs
Hori 7323.000 |PK 450 360| 10| 320 59.1 739 148
Hori 9764.000 |PK 24| 382 108] 325 58.9 739| 15.0|Ns
Hori 4882.000 |AV 300 319 88| 313 39.4 539| 145(Ns
Hori 7323.000 |AV 343 360 10 32.0 48.4 53.9 55
Hori 9764.000 |AV 2099 382] 108] 325 46.4 53.9 7.5 NS
Vert 145.597 |QP 405 14.5 78] 280 348 435 8.7
Vert 184.317 [QP 40.5 16.3 8.1 27.8 37.1 435 6.4
Vert 221.182 |QP 388 16.8 83| 276 36.3 46.0 9.7
Vert 258.045 |QP 340| 175 86| 274 327 460| 133
Vert 363.995 |QP 32.8 16.2 92| 279 303 460 157
Vert 479.992 |QP 340 178 97| 285 33.0 460| 130
Vert 626.683 |QP 312 196 102] 283 327 460| 133
Vert 812.085 |QP 377] 220 110 278 42.9 46.0 3.1
Vert 4882.000 [PK 410] 319 88| 313 50.4 739] 235(Ns
Vert 7323.000 |PK 461 360 10| 320 60.2 39| 137
Vert 9764.000 |PK 425 382 108 325 59.0 739| 149|Ns
Vert 4882.000 [AV 288 319 88| 313 38.2 539] 15.7|Ns
Vert 7323.000 |AV 367| 360 101 320 50.8 53.9 3.1
Vert 9764.000 [AV 300] 382 108 325 46.5 53.9 7.4 |NS

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(1- 10 GHz))-Distance factor(above 10 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

*The 10th harmonic was not seen so the result was its base noise level.
1 GHz - 10 GHz

Distance factor:

NS:

20log (4.4 m/3.0m)=33dB

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

No signal detected

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

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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Test place

Semi Anechoic Chamber
Report No.

Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

Ise EMC Lab.
No.2
11000441H
December 21, 2015

18 deg. C/35% RH
Takafumi Noguchi

(Below 1GHz)

No.3

December 21, 2015
23 deg. C/41 % RH
Hiroyuki Furutaka
(Above 1GHz)

Mode Tx, Hopping Off, 3DHS5 2480 MHz
Polarity | Frequency | Detector| Reading | Ant.Fac.| Loss Gain Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuv/m]|[dBuVv/m]| [dB]
Hori 145.597 |QP 38.6 14.5 7.8 28.0 329 435 10.6
Hori 184.317 |QP 39.1 16.3 8.1 27.8 357 435 7.8
Hori 221.182 |QP 39.1 16.8 83 27.6 36.6 46.0 9.4
Hori 258.045 |QP 375 17.5 8.6 274 36.2 46.0 9.8
Hori 363.995 |QP 40.0 16.2 9.2 279 375 46.0 8.5
Hori 479.992 |QP 36.1 17.8 9.7 28.5 35.1 46.0 10.9
Hori 626.683 |QP 31.6 19.6 10.2 283 33.1 46.0 12.9
Hori 788.881 |QP 377 21.8 10.9 279 4.5 46.0 35
Hori 2483.500 |PK 57.8 26.9 6.6 32.0 59.3 73.9 14.6
Hori 4960.000 |PK 41.0 32.1 8.7 312 50.6 73.9 233 NS
Hori 7440.000 |PK 45.1 36.0 10.0 321 59.0 73.9 14.9
Hori 9920.000 PK 424 382 10.9 32.5 59.0 73.9 14.9 NS
Hori 2483.500 [AV 314 26.9 6.6 320 329 53.9 21.0
Hori 4960.000 |AV 29.6 32.1 8.7 312 39.2 53.9 14.7 NS
Hori 7440.000 [AV 33.8 36.0 10.0 32.1 47.7 53.9 6.2
Hori 9920.000 [AV 29.8 382 10.9 32.5 46.4 53.9 7.5 NS
Vert 145.597 |QP 40.5 14.5 7.8 28.0 34.8 43.5 8.7
Vert 184.317 |QP 40.7 16.3 8.1 27.8 373 435 6.2
Vert 221.182 |QP 39.0 16.8 83 27.6 36.5 46.0 9.5
Vert 258.045 |QP 34.1 17.5 8.6 274 32.8 46.0 132
Vert 363.995 |QP 33.0 16.2 9.2 279 30.5 46.0 15.5
Vert 479.992 |QP 33.8 17.8 9.7 285 32.8 46.0 132
Vert 626.683 |QP 313 19.6 10.2 283 32.8 46.0 132
Vert 812.085 |QP 377 22.0 11.0 27.8 42.9 46.0 3.1
Vert 2483.500 |PK. 55.4 26.9 6.6 32.0 56.9 73.9 17.0
Vert 4960.000 |PK. 40.1 32.1 8.7 312 49.7 73.9 242 NS
Vert 7440.000 {PK 46.3 36.0 10.0 32.1 60.2 73.9 13.7
Vert 9920.000 f{PK 425 382 10.9 325 59.1 73.9 14.8 NS
Vert 2483.500 |AV 30.7 26.9 6.6 320 322 53.9 21.7
Vert 4960.000 |AV 29.5 32.1 8.7 312 39.1 53.9 14.8 NS
Vert 7440.000 [AV 36.8 36.0 10.0 321 50.7 53.9 32
Vert 9920.000 AV 30.0 382 10.9 32.5 46.6 539 7.3 NS

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(1- 10 GHz))-Distance factor(above 10 GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20 dB).

*The 10th harmonic was not seen so the result was its base noise level.

Distance factor:

NS: No signal detected

1 GHz - 10 GHz

20log (4.4 m/3.0m)=33dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) =-9.5 dB

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

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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Test place
Report No.
Date

Temperature / Humidity

Engineer
Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

Ise EMC Lab. No.3 Semi Anechoic Chamber
11000441H

December 21, 2015

23 deg. C/41 % RH

Hiroyuki Furutaka

Tx, Hopping Off, 3DH5 2480 MHz

Horizontal

Restricted-band band-edge Plot
¥ Agilent R T
Ref 120.7 dBpV Atten 36 dB
#EmiPk
Log *
18
dB/

/|

¥l s2
Y3 FC
bkl Arotsbitrpopbpsaot TV CRPTR I SETRNNTIN VI WO R M R

i B

Swp

Center 2.483 50 GHz
#Res BHW (CISPR) 1 MH=z

Span 58 MHz
#YBH 3 MHz Sweep 1.84 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
- Agilent R T
Ret 120.7 dBpV Atten 36 dB
#EmiPk
Log *
18
dB/
A

#LgAv / \
Y1 os2 / \\
Y3 FC \

o PR NSRRI S il Ao ol
£0:
FTun _J k
Swp
Center 2.483 50 GHz Span 58 MHz
#Res BN (CISPR) 1 MHz #JBH 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.
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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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping Off, DHS
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
Agilent R T Agilent R
Mkrl 14.48 kHz Mirl 25.995 MHz
Ref 57 dBpV Wiitten 10 dB 14.35 dBpy Ref 97 dBpV Wiitten 10 dB 19.21 dBpy
#Peak #Peak
v 5
dB/ dB/
LgAw ﬁw“"‘ " I -"%,fu"" A LogAv iz $
v MNWW \WY@\T.‘-M T L WP AIM"NM‘M ..ﬂ"h'j'i. i Aol demrh A LAaio H i) v b / [
1 s2 \ T i Il st s2

Start .00 kHz

Stop 156.80 kHz Start 158 kHz

Stop 30686 MHz

#Res BH 208 Hz +UBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #UBH 27 kHz Sweep 344.8 ms (1201 pis)
Marker  Trace Type W fixis finplitucie Marker  Trace Type W fixis finplituce
1 @ Freq 14.48 kHz 14,85 dBpy 1 @ Freq 25.895 MHz 18.21 dBpy
30MHz - 1GHz 1GHz - 5GHz
Agilent R T i Agilent R
Mkrl 38.9 MHz Mkrd 4,803 GHz
Ref 107 dBpY #ftten 10 dB 27.91 dBpV Ref 107 dBpY #ftten 10 dB 29.44 dBpV
#Peak #Peak
Log Log
18 18
dB/ dB/
ol ol il lsd
82.2 82.2 )
dBp [o dBp i“ 4
Lafv  a o TSRy " Yoy 7. PP LaAw Ty T e ?
5152 5152 | |
Start 30.G MHz Stop 1.860 & GHz Start 1.806 GHz Stop 5,608 GHz
#Res BH 160 kHz #UBH 260 kHz Sweep 92.72 ms (1261 pts) #Res BH 160 kHz #UBH 260 kHz Sweep 382.3 ms (1261 pts)
Marker  Trace Type ¥ fxis finplitude Marker  Trace Type W Fxis finplitude
1 &) Freg 38.9 MHz 27.81 dBpy 1 N Freg 2.482 GHz 182.25 dBu
2 @ Freg 2.358 GHz 58.77 dBpy
3 @ Freg 2.587 GHz 58.57 dBpy
4 &) Freq 4.883 GHz 28.44 dBpy

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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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room

Report No. 11000441H

Date November 16, 2015

Temperature / Humidity 23 deg. C/43 % RH

Engineer Kazuya Yoshioka

Mode Tx, Hopping Off, DHS

2402 MHz
5GHz - 10GHz 10GHz - 15GHz
Agilent R Agilent R T
Ml 7.204 GHz Mkrl 13.817 GHz
Ref 107 dBuV sfitten 10 o8 58.39 dBpY Ref 187 dBuv sfitten 10 o8 33.58 dBpY
#Peak #Peak
Log Log
18 18
B/ B/
1
ol ol
82.2 82.2 .
BV BV —
Lafv fam = o s S . Lghw " b . " s Pttt
st 52 st sz
Start 5,900 GHz Stop 10.008 Gz Start 10,000 Gz Stop 15.000 Gz
#Res BW 108 kHz #UBH 308 kHz Sweep 477.9 ms (1201 pis) #Res BW 108 kHz #UBH 308 kHz Sweep 477.9 ms (1201 pis)
Marker  Trace Type H Axis Amplitude Marker  Trace Type H Axis Amplitude
1 33 Freq 7.284 GHz 58.39 dBpl 1 33 Freq 13.917 GHz 33.88 dBpl

15GHz - 20GHz

20GHz - 25GHz

# Agilent R i Agilent R T
Mkrl 15.483 GHz Mkrl 25.689 GHz
Ref 107 dBpY #ftten 10 dB 33.64 dBpV Ref 107 dBpY #ftten 10 dB 36.11 dBpV
#Peak #Peak
Log Log
18 18
dB/ dB/
o] o]
82.2 4 32.2
dBpl HBpl
Loy Ao ot g T e Laflv b Mpssv b A TRV RN T e T s |
S1 52 S1 52
Start 15.680 GHz Stop 20.606 GHz Start 20.069 GHz Stop 25.608 GHz
#Res BH 160 kHz #UBH 260 kHz Sveep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 260 kHz Sveep 477.9 ms (1261 pts)
Marker  Trace Type W Fxis finplitude Marker  Trace Type W xis finplitude
1 [&:5) Freg 15.483 GHz 33.84 dBpV 1 [&:5) Freg 25.688 GHz 36.11 dBpl

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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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping Off, DHS
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
Agilent R Agilent R T
Mkrl 1664 kHz Mkrl 25.995 MHz
Ref 87 dBpY #Atten 16 dB 14.45 dBpY Ref 97 dBpY #Atten 16 dB 19.69 dBpY
#Peak #Peak
Log Log
10 10
4B/ 4B/
1
LgAw ‘fhlrfh'n.v Hy .Iﬂ’l'lhnll | LgAw T
R Y Mw'h’” P I P ST ST B X TSI TN I R
$1 82 - e 1 $1 82
Start 8.00 kHz Stop 156.80 kHz Start 158 kHz Stop 30,000 MHz
#Res BH 208 Hz +UBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #UBH 27 kHz Sweep 344.8 ms (1201 pis)
Marker  Trace Type H Axis Amplitude Marker  Trace Type H Axis Amplitude
1 33 Freq 18.64 kHz 14.45 dBpl 1 33 Freq 25.995 MHz 19.89 dBpl
30MHz - 1GHz 1GHz - 5GHz
Agilent R i Agilent R T
Mkrl 38.9 MHz Mkrd 4,883 GHz
Ref 107 dBpY #Atten 10 dB 26,60 dBpY Ref 107 dBpY #Atten 10 dB 2951 dBpY
#Peak #Peak
Log Log
10 10
dB/ dB/
(?
] ] Iy
83.0 83.0
dBuv | dBpv | 4
RT3 0 rmmrrri oy e ; ; LaAv o e U . hd
1 s2 51 s2 \ \
Start 30.G MHz Stop 1.860 & GHz Start 1.806 GHz Stop 5,608 GHz

#Res BH 100 kHz #YBH 380 kHz

Sweep 92.72 ms (1261 pts)

#Res BH 100 kHz

#UBH 260 kHz Sweep 382.3 ms (1261 pts)

¥ Axie
35.9 MHz

Marker  Trace Type
1 [&:5) Freg

finplitude
26.58 dBuy

Markar Trace

1 3
2 3
3 3
4 3

Type W Fxis finplitude
Freg 2.441 GHz 102.97 dBuy
Freg 2.398 GHz 68.83 dEpy
Freg 2.433 GHz 55.79 dBpy
Freg 4.883 GHz 28.51 dBpy

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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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping Off, DHS
2441 MHz
5GHz - 10GHz 10GHz - 15GHz
Agilent R T Agilent R T
Mkrl 7.325 GHz Mkrl 13.662 GHz
Ref 187 dBpY #Atten 19 dB 57.29 dBpd Ref 187 dBpY #Atten 19 dB 34.77 dBpd
#Peak #Peak
Log Log
16 16
dB/ dB/
1
ol ol
83.0 83.0 1
dE - \ - il N et ] AT Pl
LoAv t o e LoAv
51 52 51 52
Start 5.908 GHz Stop 10.888 GHz Start 10,669 GHz Stop 15.880 GHz
#Res BW 100 kHz #WBH 388 kHz Sweep 477.9 ms (1201 pts) #Res BW 100 kHz #WBH 388 kHz Sweep 477.9 ms (1201 pts)
Marker  Trace Type W Fcis fnplitude Marker  Trace Type W Fcis fnplitude
1 @y Freg 7.325 GHz 57.29 dBul @y Freg 13.862 GHz 34.77 dBull
15GHz - 20GHz 20GHz - 25GHz
Agilent R Agilent R
Mkrl 15.564 GHz Mkrl 24.779 GHz
Ref 187 dBpY #fAttsn 16 dB 33.97 dBpl Ref 187 dBpY #fAttsn 16 dB 37.11 dBpY
#Peak #Peak
Log Log
18 18
dB/ dB/
ol ol
83.9 83.9 é
dBpY dBpY
Al " o A - U . i ™ T TR P L
LgAv bl b ol Lo
S1 52 51 52
Start 15.008 GHz Stop 20,686 GHz Start 20.068 GHz Stop 25.600 GHz
#Res BW 108 kHz #UBH 308 kHz Sweep 477.9 ms (1201 pis) #Res BW 108 kHz #UBH 308 kHz Sweep 477.9 ms (1201 pis)
Marker  Trace Type W fcis fmplitude Marker  Trace Type W hcis fmplitude
1 3 Freq 15.584 GHz 33.57 dByll 1 @ Freq 24.779 GHz 37.11 By

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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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping Off, DHS
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
Agilent R Agilent R T
Mkrl 11.88 kHz Mkrl 25.995 MHz
Ref 87 dBplY #fAttsn 16 dB 15.37 dBpY Ref 97 dBplY #fAttsn 16 dB 18.18 dBpY
#Peak #Peak
Log Log
18 18
dB/ dB/
i
) Al $
LA s N e Lty i LA
gH [RRELTE MY N YT i gH VeI P . " " TP U APV T A
1 s ” ! " 1 s
Start 8.00 kHz Stop 156.80 kHz Start 158 kHz Stop 30,000 MHz
#Res BH 208 Hz +UBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #UBH 27 kHz Sweep 344.8 ms (1201 pis)
Marker  Trace Trpe W fixis Anplitude Marker  Trace Trpe W fixis Anplitude
1 @ Freq 11.88 kHz 15.37 dBuU 1 @ Freq 25.995 MHz 18.18 dBuU
30MHz - 1GHz 1GHz - 5GHz
Agilent R i Agilent R T
Mkrl 38.9 MHz Mkrd  4.368 GHz
Ref 107 dBpY #Atten 10 dB 27.40 dBpY Ref 187 dBpY #Atten 10 dB 28.07 dBpV
#Peak #Peak
Log Log
18 18
dB/ dB/
E3
2]
ol ol
81.9 81.9 |
dBrY |1 dBpV | 4
LaRv [ n vl FNTY RS RI . - LaAv [ — SN
5152 5152 |
Start 30.G MHz Stop 1.860 & GHz Start 1.806 GHz Stop 5,608 GHz
#Res BH 160 kHz #UBH 260 kHz Sweep 92.72 ms (1261 pts) #Res BH 160 kHz #UBH 260 kHz Sweep 382.3 ms (1261 pts)
Marker  Trace Type ¥ Rxis Anplitude Marker  Trace Type ¥ Rxis Anplitude
1 @ Freg 38.9 MHz 27.48 dEul 1 @ Freg 2.488 GHz 181,91 dEul
z @ Freg 2.377 GHz 52.55 dBul)
3 @ Freg 2.593 GHz 56.25 dBul)
4 @ Freg 4.368 GHz 28.07 dBul)

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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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room

Report No. 11000441H

Date November 16, 2015

Temperature / Humidity 23 deg. C/43 % RH

Engineer Kazuya Yoshioka

Mode Tx, Hopping Off, DHS

2480 MHz
5GHz - 10GHz 10GHz - 15GHz
Agilent R Agilent R T
Mkrl 7.442 GHz Mkl 13.667 GHz

Ref 167 dBpi Wiitten 10 dB 56.41 By Ref 187 dBpi Wiitten 10 dB 33.96 dBpY
#Peak #Peak
Log Log
10 10
dB/ dB/
ol ol
5 5
[ = e bt M i Lgfy [oammsins e L P
152 1 s
Start 5008 Gz Stop 16,600 Gz Start 10,008 GHz Stop 15.600 Gz

#Res BH 168 kHz #UBH 308 kHz

Sweep 477.9 ms (1201 pis)

#Res BH 168 kHz

#UBH 368 kHz Sweep 477.9 ms (1201 pis)

Marker  Trace Type W fxis finplitude Marker  Trace Type W fxis finplitude
1 33 Freq 7.442 GHz S6.41 dBpl 1 33 Freq 13.667 GHz 33.86 dBpl
15GHz - 20GHz 20GHz - 25GHz
# Agilent R i Agilent R T
Mkrl 16.354 GHz Mkrl 24.712 GHz

Ref 107 dBpY #Atten 10 dB 32.92 dBpV Ref 187 dBpY #Atten 10 dB 36.41 dBpY
#Peak #Peak
Log Log
18 18
dB/ dB/
ol ol
319 . 319 1
ES;:‘ “ N pabe ) . N ES;:‘ AT R I I PR PR STRPRN WL
S1 82 51 82
Start 15,089 GHz Stop 20.800 GHz Start 20,089 GHz Stop 25.800 GHz

#Res BH 100 kHz #YBH 380 kHz

Sveep 477.9 ms (1261 pts)

#Res BH 100 kHz

#UBH 260 kHz Sveep 477.9 ms (1261 pts)

finplitude
32.82 dBuy

Marker  Trace Type

¥ Axie
1 [&:5) Freg 16.354 GHz

Trace

3

Markar

finplitude
36.41 dBpY

Type W Fxis
Freg 24.712 BHz

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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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H

Date November 16, 2015

Temperature / Humidity 23 deg. C/43 % RH

Engineer Kazuya Yoshioka

Mode Tx, Hopping Off, 3DH5

2402 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz

Agilent R T & Agilent R T
Mkrl 16.76 kHz Mkrl 25.995 MHz
Ref 87 dBpY sfitesn 16 dB 15.46 dBpY Ref 97 dBpY sfitesn 16 dB 18.27 dBpY
#Peak #Peak
Log Log
18 18
dB/ dB/

1
LgAw }\rh1ﬂ| 4 f ol h LgAw kd
T S VM,P&MM.« P LN e T "
1 s N ' A 1 s
Start 8.00 kHz “ Stop 150.68 kHz Start 158 kHz Stop 30,000 MHz
#Res BH 208 Hz +UBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #UBH 27 kHz Sweep 344.8 ms (1201 pis)
Marker  Trace Type W fixis finplitude Marker  Trace Type W fixis finplituce
1 @ Freq 18.76 kHz 15.45 dBpy 1 @ Freq 25.895 MHz 18.27 dBpy

30MHz - 1GHz 1GHz - 5GHz

Agilent R T i Agilent R T
Mkrl 38.9 MHz Mkrd 4,803 GHz
Ref 107 dBpY #ftten 10 dB 28.78 dBpV Ref 107 dBpY #ftten 10 dB 27.47 dBpV
#Peak #Peak
Log Log
18 18
dB/ dB/
z
o
3
o] o] I‘ ©
82.1 82.1 \
dBpl L dBpV M' T
LaAv i A i " LaAw | o L- ' " - S
5182 51§52 \ \
Start 30.G MHz Stop 1.860 & GHz Start 1.806 GHz Stop 5,608 GHz
#Res BH 160 kHz #UBH 260 kHz Sweep 92.72 ms (1261 pts) #Res BH 160 kHz #UBH 260 kHz Sweep 382.3 ms (1261 pts)
Marker  Trace Type ¥ fxis finplitude Marker  Trace Type W Fxis finplitude
1 [&:5) Freg 35.9 MHz 28.78 dBpl 1 3 Freg 2.482 GHz 182.18 dBpV
2 3 Freg 2.358 GHz 57.97 dBpl
3 3 Freg 2.587 GHz 47.82 dBpV
4 [&:5) Freg 4.8083 GHz 27.47 dBuu

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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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room

Report No. 11000441H

Date November 16, 2015

Temperature / Humidity 23 deg. C/43 % RH

Engineer Kazuya Yoshioka

Mode Tx, Hopping Off, 3DH5

2402 MHz
5GHz - 10GHz 10GHz - 15GHz
Agilent R T Agilent R T
Mkrl 7.208 GHz Mkrl 13.768 GHz

Ref 167 dBpy wftten 16 dB 5409 dBpY Ref 167 dBpv wftten 16 dB 33.99 dBpY
#Peak #Peak
Loa Log
10 10
dB/ dB/
ol ol
) ) ;
LoAv i o poscichercl rdud — _— } LoAv e virhetob
51 52 51 52
Start 5800 GHz Stop 10696 GHz Start 10,900 GHz Stop 15096 GHz

#Res BW 100 kHz

+YBH 308 kHz

Sweep 477.9 ms (1201 pts)

#Res BW 100 kHz

#YBH 380 kHz Sweep 477.9 ms (1201 pts)

Marker  Trsce Type ¥ Rxis Anplitude Marker  Trsce Type W Rxis Anplitude
1 @ Freg 7.208 GHz 54.89 dEU 1 @ Freg 13.768 GHz 33.98 dEpU
15GHz - 20GHz 20GHz - 25GHz
Agilent R Agilent R
Mkrl 15.479 GHz Mkrl 24.879 GHz
Ref 187 dBpY sfitesn 16 dB 33.29 dBpY Ref 167 dBpY sfitesn 16 dB 36.41 dBpY
#Peak #Peak
Log Log
18 18
dB/ dB/
ol ol
82.1 82.1 i
dBpv dBpy yo [N
o . o i . I TS R
LoAw Tt = ) e LoAw = e
S1 52 51 52
Start 15.008 GHz Stop 20,686 GHz Start 20.068 GHz Stop 25.600 GHz
#Res BW 108 kHz #UBH 308 kHz Sweep 477.9 ms (1201 pis) #Res BW 108 kHz #UBH 308 kHz Sweep 477.9 ms (1201 pis)
Marker  Trace Type W fis finplitude Marker  Trace Type W fis finplitude
1 @ Freq 15.479 GHz 33.23 dBpU 1 @ Freq 24,879 GHz 36.41 dBpU

UL Japan, Inc.

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

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Conducted Spurious Emission

Agilent
Ref 87 dBpY
#Peak
Log
18
dB/
Laflv JN'MVM
S1 52

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping Oft, 3DH5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
R T Agilent R T
Mkrl 53.18 kHz Mirl 25.995 MHz
Wiitten 10 dB 16.17 dBpy Ref 97 bl Wiitten 10 dB 18.55 dBpY
Log
10
dB/
U.JM }"\‘Wlwr"'u o W LoAw iP
g [T T P P it et i ey e bt b
‘M*MJ LALY LS | Lol bk LA LY i ') s1 52

Start .00 kHz

Stop 150.08 kHz

Start 158 kHz

Stop 30686 MHz

#Res BH 208 Hz +UBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #UBH 27 kHz Sweep 344.8 ms (1201 pis)
Marker  Trace Type W fixis finplitucie Marker  Trace Type W fixis finplituce
1 @ Freq 53.18 kHz 16.17 dBpy 1 @ Freq 25.895 MHz 18.55 dBpy
30MHz - 1GHz 1GHz - 5GHz
Agilent R T i Agilent R T
Mkrl 156.1 HHz Mkrd 4,883 GHz
Ref 107 dBpY #ftten 10 dB 27.96 dBpV Ref 107 dBpY #ftten 16 dB 26.69 dBpV
#Peak #Peak
Log Log
18 18
dB/ dB/
2la
i] i l
33.0 33.0
dBpY T dBpY h 7
Lafv e T 5 F——Y " Lgfv .r e ) . $
5152 5152 | |
Start 30.G MHz Stop 1.860 & GHz Start 1.806 GHz Stop 5,608 GHz
#Res BH 160 kHz #UBH 260 kHz Sweep 92.72 ms (1261 pts) #Res BH 160 kHz #UBH 260 kHz Sweep 382.3 ms (1261 pts)
Marker  Trace Type ¥ Fxis finplitude Marker  Trace Type W Fxis finplitude
1 &3] Freq 156.1 MHz 27.96 dBpy 1 N Freg 2.441 GHz 103.81 dBuy
2 3 Freq 2.398 GHz 68.13 dBpy
3 3 Freq 2.433 GHz 56.87 dBLY
4 &3] Freq 4.883 GHz 26.69 dBLY

UL Japan, Inc.

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

Telephone
Facsimile

1 +81 596 24 8999
1 +81 596 24 8124
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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room

Report No. 11000441H

Date November 16, 2015

Temperature / Humidity 23 deg. C/43 % RH

Engineer Kazuya Yoshioka

Mode Tx, Hopping Oft, 3DH5

2441 MHz
5GHz - 10GHz 10GHz - 15GHz
Agilent R T Agilent R T
Mkrl 7.325 GHz Mkl 13.675 GHz

Ref 167 dBpi Wiitten 10 dB 54.22 By Ref 187 dBpi Wiitten 10 dB 34.39 dBpY
#Peak #Peak
Log Log
10 10
dB/ dB/
ol ol
5 5 :
LgAv |g iy L hropipe Atk . LgAw . —= . MMW
152 1 s
Start 5008 Gz Stop 16,600 Gz Start 10,008 GHz Stop 15.600 Gz

#Res BH 168 kHz

#UBH 368 kHz Sweep 477.9 ms (1201 pis)

#Res BH 168 kHz

#UBH 308 kHz

Sweep 477.9 ms (1201 pis)

Marker  Trace Type W fxis finplitude Marker  Trace Type W fxis finplitude

1 33 Freq 7.325 GHz 54.22 dBpl 1 33 Freq 13.675 GHz 34.39 dBpl

15GHz - 20GHz 20GHz - 25GHz
# Agilent R T i Agilent R T
Mkrl 16.529 GHz Mkrl 24.692 GHz

Ref 107 dBpY #Atten 10 dB 33.70 dBpY Ref 187 dBpY #Atten 10 dB 35.42 dBpY
#Peak #Peak
Log Log
18 18
dB/ dB/
ol ol
83.0 A 83.0 :
dBpV dBpV
g - 1. e <0 e e e o e e e, e e
S1 82 51 82
Start 15,089 GHz Stop 20.800 GHz Start 20,089 GHz Stop 25.800 GHz

#Res BH 100 kHz

#UBH 260 kHz Sveep 477.9 ms (1261 pts)

#Res BH 100 kHz

#YBH 380 kHz

Sveep 477.9 ms (1261 pts)

Markar Trace

1 3

Type

¥ xis finplitude
Freg 16.529 GHz

33.78 dBpv

Trace

3

Markar

Type W xis
Freg 24,692 GHz

finplitude
35.42 dBpy

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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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx, Hopping Off, 3DH5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
Agilent R T Agilent R T
Mkrl 9.06 kHz Mkrl 25.95 MHz
Ref 57 dBpl #fitten 10 dB 15.22 dBpY Ref 97 dBpl #fitten 10 dB 18.45 dBpY
#Peak #Peak
Log Log
10 10
dB/ dB/
] o A , <1P
LAy [ty 5 LoA — -
e LT e e AT LN T LN T W P Sl o m— YTV SYRPN FRYR Y STUOWR TV SN HEPUOY
$1 82 T ' $1 82
Start 8.00 kHz Stop 156.80 kHz Start 158 kHz Stop 30,000 MHz
#Res BH 208 Hz +UBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #UBH 27 kHz Sweep 344.8 ms (1201 pis)
Marker  Trace Type H Axis Amplitude Marker  Trace Type H Axis Amplitude
1 33 Freq 9.808 kHz 15.22 dBpl 1 30 Freg 25.995 MHz 18.45 dBpl
30MHz - 1GHz 1GHz - 5GHz
Agilent R T i Agilent R T

Mkrl 156.1 MHz

Mkrd  4.980 GHz

Ref 107 dBpY #ftten 10 dB 28.69 dBpV Ref 107 dBpY #ftten 10 dB 27.48 dBpV
#Peak #Peak
Log Log
18 18
dB/ dB/
2
o] o]
82.1 82.1
dBwY 1 dBwY i 3
Lofv [ . ey . oYY 1 LoAv [ ; 1 b v i -
5152 5152 | |
Start 30.G MHz Stop 1.860 & GHz Start 1.806 GHz Stop 5,608 GHz
#Res BH 160 kHz #UBH 260 kHz Sweep 92.72 ms (1261 pts) #Res BH 160 kHz #UBH 260 kHz Sweep 382.3 ms (1261 pts)
Marker  Trace Type ¥ Fxis finplitude Marker  Trace Type W Fxis finplitude
1 [&:5) Freg 156.1 MHz 28.89 dBpU 1 3 Freg 2.488 GHz 182.67 dBpl
2 3 Freg 2.488 GHz 49.73 dBpV
3 3 Freg 2.533 GHz 54.48 dEpl
4 [&:5) Freg 4.988 GHz 27.48 dBpl

UL Japan, Inc.

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

Test place Ise EMC Lab. No.6 Measurement Room

Report No. 11000441H

Date November 16, 2015

Temperature / Humidity 23 deg. C/43 % RH

Engineer Kazuya Yoshioka

Mode Tx, Hopping Off, 3DH5

2480 MHz
5GHz - 10GHz 10GHz - 15GHz
Agilent R T Agilent R T
Mkrl 7.442 GHz Mrl 13.768 GHz

Ref 107 dBpi Whtten 10 o5 54.44 dBpy Ref 187 dBpi Whtten 10 o5 34.71 dBpy
#Peak #Peak
Log Log
10 10
dB/ dB/
I I
% % ;
Lofu = L i, i Lo o o sl N u “ T—
5152 5152
Start 5899 Griz Stop 10.099 Bz Start 10,999 GHz Stop 15.099 Bz

#Res BW 100 kHz

+YBH 308 kHz

Sweep 477.9 ms (1201 pts)

#Res BW 100 kHz

+YBH 308 kHz

Sweep 477.9 ms (1201 pts)

Marker  Trsce Type ¥ Axis Anplitude Marker  Trsce Type W Rxis Anplitude
1 @ Freg 7.442 GHz 54.44 dEpU @ Freg 13.768 GHz 34.71 dBpU
15GHz - 20GHz 20GHz - 25GHz
Agilent R Agilent R
Mkrl 16.568 GHz Mkrl 24.883 GHz
Ref 187 dBpY sfitesn 16 dB 33.24 dBpY Ref 167 dBpY sfitesn 16 dB 36.54 dBpY
#Peak #Peak
Log Log
18 18
dB/ dB/
ol ol
82.1 82.1 R
dBpY [ dBpy o ; e
Lofv prostihent bt = LgAv iy
S1 52 51 52
Start 15.008 GHz Stop 20,686 GHz Start 20.068 GHz Stop 25.600 GHz
#Res BW 108 kHz #UBH 308 kHz Sweep 477.9 ms (1201 pis) #Res BW 108 kHz #UBH 308 kHz Sweep 477.9 ms (1201 pis)
Marker  Trace Type W Al finplitude Marker  Trace Type W fis finplitude
1 @ Freg 16.568 GHz 33.24 dBpU 1 @ Freg 24.888 GHz 36.54 dBpU

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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Conducted Emission Band Edge compliance
Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx DH5
Hopping On
Low High
% Agilent R T & Agilent R T
Mkr2 2468 B66 CHz Mkr2 2483 5686 CHz
Ref 167 dBpl #fitten 10 dB 60.20 dBpY | Ref 107 dBpY #fitten 10 dB 42.53 dBpY
+Peak ;lz,,“ #Peak 3
Log Log 7
i S| TS
dB/ 7 dB/ "
N }
VI I KU NV NV A A N D e TS s T ST M AT
83.1 - v W v N 82.2 o W i ) e e’
dBpY By
Lgfv LgAv
5182 5182
Center 2.393 006 GHz Span 18 MHz Center 2.484 006 GHz Span 18 MHz
#Res BH 108 kHz #BH 380 kHz Sweep L84 ms (1201 prs) #Res BH 108 kHz #BH 380 kHz Sweep L84 ms (1201 prs)
Marker  Trace Type ¥ Bxis fAmplitude Marker  Trace Type ¥ Bxis fAmplitude
1 (3] Freq 2.4a1 842 GHz 183.14 dBpl 1 (3] Freq 2.479 817 GHz 182,28 dBull
2 (&3] Freq 2.408 ARG GHz 60.268 dBpl 2 (&3] Freq 2.483 5A8 GHz 42,53 dBpl
Hopping Off
Low High
¥ Agilent R T ¥ Agilent R T
Mkr2 2.488 808 GHz Mkr2 2.483 508 GHz
Ref 107 dBpY +Atten 10 dB 59.36 dBpY | Ref 107 dBpY +Atten 10 dB 55.27 dBpY
#Peak #Peak
Log F’“ﬁ Lo %
10 10 /
dB/ dB/
P v‘\lﬂm s o 3
[8”3 ) ) WWUN'“IFWW I [3”2 ; U WWWWW I
By e B [ —
Lgfv LgAv
5152 5152
Center 2.398 B0 GHz Span 18 MHz Center 2.484 B0 GHz Span 18 MHz
#Res BH 180 kHz #WBH 380 kHz Sweep LA ms (12601 pts) #Res BH 180 kHz #WBH 380 kHz Sweep LA ms (12601 pts)
Marker  Trace Type X Bxis Amplitude Marker  Trace Type X Bxis Amplitude
1 (3] Freq 2,482 175 GHz 183.23 dBpll 1 (3] Freq 2,488 167 GHz 182,76 dBull
2 (&3] Freq 2.4008 886 GHz £9.36 dBpll 2 (&3] Freq 2.483 580 GHz B5.27 dBpl

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi,
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Facsimile :+81 596 24 8124
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Conducted Emission Band Edge compliance
Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx 3DHS5
Hopping On
Low High
% Agilent R T o Agilent R T
Mkr2 2468 B66 CHz Mkr2 2483 5686 CHz
Ref 167 dBpl #fitten 10 dB 61.14 dBpY | Ref 107 dBpY #fitten 10 dB 48.43 dBpY
#Peak ] #Peak
Log Log o &
10 Jfﬂ 10 v\\1
dB/ { dB/ Y
e e e B e e S A :
ol ol B A L e W e P g et
3.2 1.9
dBuY dBuY
Lgfv LgAv
5182 5182
Center 2.393 006 GHz Span 18 MHz Center 2.484 006 GHz Span 18 MHz
#Res BH 108 kHz #BH 380 kHz Sweep L84 ms (1201 prs) #Res BH 108 kHz #BH 380 kHz Sweep L84 ms (1201 prs)
Marker  Trace Type ¥ Bxis fAmplitude Marker  Trace Type ¥ Bxis fAmplitude
1 (3] Freq 2.402 817 GHz 183.16 dBpll 1 (3] Freq 2.4868 156 GHz 161.94 dBpll
2 (&3] Freq 2.408 ARG GHz 61.14 dBpl 2 (&3] Freq 2.483 5A8 GHz 48.49 dBpl
Hopping Off
Low High
¥ Agilent R T o Agilent R T
Mkr2 2.488 808 GHz Mkr2 2.483 508 GHz
Ref 107 dBpY +Atten 10 dB 61.12 dBpY | Ref 107 dBpY +Atten 10 dB 55.42 dBpY
#Peak R #Peak 2
Log Log
i i e | I A
dB/ I‘J \k dB/ [ \
N YT e |2
g|32 y Ijm r*\f"‘”ﬂ""‘!’)'—'”m"""'\f glzs YVWWMWWW l' Pt
a1 dBwt —
Lgfv LgAv
5152 5152
Center 2.398 B0 GHz Span 18 MHz Center 2.484 B0 GHz Span 18 MHz
#Res BH 180 kHz #WBH 380 kHz Sweep LA ms (12601 pts) #Res BH 180 kHz #WBH 380 kHz Sweep LA ms (12601 pts)
Marker  Trace Type X Bxis Amplitude Marker  Trace Type X Bxis Amplitude
1 (3] Freq 2,402 167 GHz 183.23 dBpll 1 (3] Freq 2,488 167 GHz 182,75 dBull
2 (&3] Freq 2.4008 886 GHz £1.12 dBpl 2 (&3] Freq 2.483 580 GHz B5.42 dBpl

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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99%0Occupied Bandwidth

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx Hopping Off
Hopping Off, DH5 Hopping Off, 3DH5
2402 MHz 2402 MHz
o Agilent R T o Agilent R T
RSF i@? dBpl #ftten 16 dB RSF i@? dBpl #ftten 16 dB
#Pea #Ped
Log P ENal Log
18 18
dB/ P a9 dB/ > <
il N )
iy ] I B
Lgfv LgAv
ML S2 ML S2
Center 2.402 006 @ GHz Span 3 MHz Center 2.402 006 @ GHz Span 3 MHz
#Res BH 30 kHz #BH 186 kHz Sweep 3.2 ms (1261 pts) #Res BH 30 kHz #BH 186 kHz Sweep 3.2 ms (1261 pts)
Occupied Bandvidth Occ BH 7 Par  99.00 7 Occupied Bandwidth Occ BH Z Pur  39.00 7
866.3693 kHz x dB -20.66 dB 1.1766 MHz x dB -20.66 dB
Transmit Freq Error  5.933 kHz Transmit Freq Error  8.312 kHz
% dB Bandwidth 1.062 MHz % dB Bandwidth 1.283 MHz
2441 MHz 2441 MHz
¥ Agilent R T ¥ Agilent R T
Ref 187 dBpV #Atten 10 dB Ref 187 dBpV #Atten 10 dB
#Peak #Peak
L] I,
Log Lag
10 10 o]
dB/ E g dB/ > <
/"\/ \Mm bosl Tl
FE ' . M. e T
Lghv LyAv
Ml S2 Ml S2
Center 2.441 006 @ GHz Span 3 MHz Center 2.441 006 @ GHz Span 3 MHz
#Res BH 30 kHz #UBH 1086 kHz Sweep 3.2 ms (1201 pts) #Res BH 30 kHz #UBH 1086 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandvidth occ BH % Par 93007 | Occupied Bandwidth Occ BH % Pur  99.00 7
866.1273 kH=z ® dB -20.00 4B 1.1698 MHz ® dB -20.00 4B
Transmit Freq Error  7.856 kHz Transmit Freq Error  6.732 kHz
% dB Bandwidth 936.626 kHz % dB Bandwidth 1.273 MHz
2480 MHz 2480 MHz
¥ Agilent R T ¥ Agilent R T
Ref 187 dBpY #Atten 10 dB Ref 187 dBpY #Atten 10 dB
#Peak #Peak
Pl
Log Log v i
18 18 o |
dB/ kol o dB/ > <
] / A
P I T T o T - ARl T
Lgfv LgAv
Ml S2 Ml S2
Center 2.480 B0E @ GHz Span 3 MHz Center 2.480 B0E @ GHz Span 3 MHz
#Res BW 3@ kHz #YBH 180 kHz Sweep 3.2 ms (1201 pts) #Res BW 3@ kHz #YBH 180 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥ Occupied Bandwidth Occ BH % Pwr  99.00 ¥
874.8243 kHz ® dB -20.00 dB 1.1709 MHz ® dB -20.00 dB
Transmit Freq Error  2.805 kHz Transmit Freq Error  6.443 kHz
% dB Bandwidth 986.426 kHz % dB Bandwidth 1.284 MHz

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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99% Occupied Bandwidth

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11000441H
Date November 16, 2015
Temperature / Humidity 23 deg. C/43 % RH
Engineer Kazuya Yoshioka
Mode Tx Hopping On
Hopping On, DH5 Hopping On, 3DH5
¥ Agilent R T 1 Agilent R T
Ref 187 dBpY #Atten 18 dB Ref 187 dBpY #Atten 10 dB
:Eeak - <§ zPeak T R P ™ e
9 0g
18 18
dB/ dB/ N | <
Nl 5 | 1y
[mva] [ , ocseptane] wu,m
Lgfv LgAw
ML S2 ML 52
Center 2.441 88 GHz Span 168 MHz Center 2.441 6@ GHz Span 168 MHz
#Res BH 1 MHz #\BH 3 MHz Sweep 1.84 ms (1261 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandvidth Occ BW % Pur 9900 4 Occupied Bandwidth Occ BN % Pwr  99.08 7
78.6097 MHz ®dB -26.00 4B 78.6578 MH= ® dB -26.00 dB
Transmit Freq Error -15.630 kHz Transmit Freq Error  -9.435 kHz
® dB Banduidth §1.218 MHz % dB Banduidth §1.423 MHz

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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APPENDIX 2: Test instruments
Test equipment
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
MAEC-02 Semi Anechoic TDK Semi Anechoic DA-06902 RE 2015/07/01 * 12
Chamber(NSA) (Chamber 3m
MOS-22 Thermo-Hygrometer Custom CTH-201 0003 RE 2015/01/13 * 12
MIM-14 Measure KOMELON KMC-36 - RE -
COTS-MEMI | EMI measurement TSJ TEPTO-DV - RE -
program
MSA-04 Spectrum Analyzer Agilent [E4448A US44300523 RE 2015/11/06 * 12
MTR-03 Test Receiver Rohde & Schwarz |[ESCI 100300 RE 2015/10/11 * 12
MBA-02 Biconical Antenna Schwarzbeck BBA9106 VHA91032008 RE 2015/10/11 * 12
MLA-02 Logperiodic Antenna Schwarzbeck USLP9143 201 RE 2015/10/11 * 12
MCC-12 Coaxial Cable Fujikura/Agilent [ - RE 2015/02/06 * 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
MMM-01 Digital Tester Fluke FLUKE 26-3 78030611 RE 2015/08/19 * 12
MAEC-03 Semi Anechoic TDK Semi Anechoic DA-10005 RE 2015/10/01 * 12
Chamber(NSA) Chamber 3m
MOS-13 Thermo-Hygrometer Custom (CTH-180 1301 RE 2015/01/13 * 12
MIM-16 Measure KOMELON KMC-36 - RE -
MSA-13 Spectrum Analyzer Agilent [E4440A MY46185823 RE 2015/06/02 * 12
MHA-20 Horn Antenna 1-18GHz Schwarzbeck BBHA9120D 258 RE 2015/05/18 * 12
MCC-167 Microwave Cable Junkosha MWX221 1404S374(1m)/ |RE 2015/05/21 * 12
1405S074(5m)
MPA-11 MicroWave System Agilent 83017A MY39500779 RE 2015/03/19 * 12
Amplifier
MHA-16 Horn Antenna 15-40GHz | Schwarzbeck [BBHA9170 BBHA9170306 |RE 2015/05/19 * 12
MMM-08 DIGITAL HiTESTER Hioki 3805 051201197 RE 2015/01/16 * 12
MHF-25 High Pass Filter UL Japan HPF SELECTOR 001 RE 2015/09/16 * 12
3.5-18.0GHz
MSA-10 Spectrum Analyzer Agilent E4448A MY46180655 AT 2015/02/26 * 12
MPM-08 Power Meter Anritsu ML2495A 6K00003338 AT 2015/10/08 * 12
MPSE-11 Power sensor Anritsu MA2411B 011737 AT 2015/10/08 * 12
MCC-67 Microwave Cable Suhner SUCOFLEX102 28635/2 AT 2015/04/09 * 12
1G-40GHz
MOS-14 Thermo-Hygrometer Custom CTH-201 1401 AT 2015/01/13 * 12
MMM-12 DIGITAL HiTESTER Hioki 3805 060500120 AT 2015/02/05 * 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 ltem: RE: Radiated Emission test

AT: Antenna Terminal Conducted test
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






