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SECTION 1: Customer information

Company Name
Address

Telephone Number
Contact Person

Panasonic Corporation

1-15 Matsuo-cho, Kadoma-shi, Osaka, 571-8504 Japan
+81-6-6905-4787

Tsuyoshi Maruoka

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

2.1 Identification of E.U.T.

Type of Equipment

Model No.

Serial No.

Rating

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

Modification of EUT

2.2 Product Description

Digital Wireless Stereo Earphones

RP-BTS50

Refer to Section 4, Clause 4.2

DC3.7V

November 11, 2015

China

Production prototype

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

Model No: RP-BTS50 (referred to as the EUT in this report) is the Digital Wireless Stereo Earphones.

General Specification

Clock frequency(ies) in the system

Radio Specification
Bluetooth (Ver.4.1)

26 MHz

Equipment Type

Transceiver

Frequency of Operation

2402 - 2480 MHz

Bandwidth & Channel spacing

Bandwidth : 1 MHz
Ch spacing : 1| MHz

Type of Modulation FHSS
Antenna Type / Antenna Gain Chip antenna / 2 dBi
Power Supply (inner) DC135V/18V

Operating temperature range

0 to +40 deg. C

UL Japan, Inc.
Ise EMC Lab.

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

Test Specification

Title

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.

FCC 47CFR Partl15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz

* The EUT complies with FCC Part 15 Subpart B: 2015, final revised on June 12, 2015 and effective July 13, 2015

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
i N/A *] -
Emission |- oo __ )
IC: RSS-Gen 8.8 1C: RSS-Gen 8.8
Carrier II;iCE)OF%(; Public Notice FCC: Section15.247(a)(1)
______ e li
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: - IC: RSS-247 5.1 (1)
Number of ]I;([i(;)OF%CSZ Public Notice FCC: Section15.247(a)(1)(iii)
Hopping . S R, ICRSS24751 4 See data. Complied | Conducted
Frequency
FCC: FCC Public Notice FCC: Section15.247(a)(1)(iii)
Dwell time DA00-705 . Complied | Conducted
IC: - 1C: RSS-247 5.1 (4)
. FCC: FCC Public Notice FCC: Section15.247(a)(b)(1)
Maximum Peak DA 00-705 Complied | Conducted
Output Power  []C: RSS-Gen 6.12 IC: RSS-247 5.4 (2)
. FCC: FCC Public Notice FCC: Section15.247(d)
Spurious DA 00-705 Cond.ucted/
Emission & IC: RSS-Gen 6.13 IC: RSS-247 5.5 7.1dB Complied (Eﬁgif%%
Band Edge RSS-Gen 8.9 364.006 MHz, QP, Horizontal Oomplhie MHz)
. RSS-Gen 8.10
Compliance *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 and during
USB charging EUT can not transmit Radio frequency.
*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 is a battery-operated device and test was performed with the full-charged battery.
This EUT provides stable voltage (DC 1.35 V / 1.8 V) constantly to RF Module regardless of input voltage. Therefore,
this EUT complies with the requirement.

FCC Part 15.203 Antenna requirement

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

equipment complies with the antenna requirement of Section 15.203.

UL Japan, Inc.
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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 19
0.9 dB 1.0dB 1.4dB 1.7dB 2.8dB 2.8dB 2.9dB 2.6dB
Radiated emission
Test distance (+dB)
9 kHz - 30 MHz
3m 3.8dB
10m 3.7dB
Radiated emission (Below 1GHz)
* *
Polarity ) 300 30 %%m )(id];())o
30300 MHz 1000M Hz MHz 1000M Hz
Horizontal 4.8 dB 5.2dB 4.8 dB 5.0dB
Vertical 4.5dB 5.9dB 4.8 dB 5.1dB
Radiated emission
0.5
3 m*)(+dB *)(+ *)(+
(3 m*)(+dB) (mCdB) |y | (10m)(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 test report has enough margin, more than the site margin.

UL Japan, Inc.
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35 Test Location

UL Japan, Inc. Ise EM C 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

room

. . . . M axim
. IC Registration |[Width x Depth x Size of reference ground plane (m) / i

Test site . i . Other rooms measurement

Number Height (m) horizontal conducting plane .

distance

No.1 semi-anechoic 1, | 192x112x7.7 7.0x6.0 No.I Powersource
chamber room
No.2 semi-anechoic

2973C-2 7.5x5.8%x5.2 4.0x4.0 - 3m
chamber
No.3 semi-anechoic 2973C-3 12.0x8.5 x5.9 6.8 x5.75 No.3 Preparation Tm
chamber room
No.3 shielded room - 40x6.0x2.7 N/A - -
No.4 semi-anechoic 2973C-4 12.0x8.5 5.9 6.8 x5.75 No.4 Preparation Tm
chamber room
No.4 shielded room - 40x6.0x2.7 N/A - -
No.5 semi-anechoic 6.0x6.0x3.9 6.0x6.0 - -
chamber
No.6 shielded room - 4.0x4.5x2.7 4.0x4.5 - -
No.6 measurement | _ 475x54%3.0 475x4.15 - ;
room
No.7 shielded room - 4.7x7.5x%x2.7 4.7x7.5 - -
No.8 measurement ) 31x5.0x2.7 N/A ) )
room
No.9 measurement 8.8 x4.6x2.8 24x2.4 - ;
room
No.11 measurement ) 6.2 x4.7 3.0 48x4.6 ) )

* 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 Test data, Test instruments, and Test set up

Refer to APPENDIX.

UL Japan, Inc.
Ise EMC Lab.
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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) DHS5, 3DH5 2402 MHz
Spurious Emission 2441 MHz
(Conducted/Radiated) 2480 MHz
Carrier Frequency Separation Tx (Hopping On) DHS5, 3DH5 2402 MHz
2441 MHz
2480 MHz
20dB Bandwidth Tx (Hopping Off) DHS5, 3DH5 2402 MHz
2441 MHz
2480 MHz
Number of Hopping Frequency Tx (Hopping On) DHS5, 3DH5 -
Dwell time Tx (Hopping On), -
-DH1, DH3, DH5
-3DHI1, 3DH3, 3DH5
Maximum Peak Output Power Tx (Hopping Off) DHS, 2DHS5, 3DH5 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 DHS, 3DHS 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: BDR: Ext.=31, Int.=31
EDR: Ext.=31, Int=31
Software: RP-BTS50 PSR, Ver2.1
*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
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4.2 Configuration and peripherals
1
*Setup was taken into consideration and test data was taken under worse case conditions.
Description of EUT
No. | Item Model number Serial number Manufacturer Remark
A | Digital Wireless RP-BTS50 01 *1) Panasonic Corporation EUT
Stereo Earphones 02 *2)
*1) Used for Radiated emission test
*2) Used for Antenna Terminal Conducted test
List of cables used
No. [ Name Length (m) Shield Remark
Cable Connector
1 Jig Cable 0.15 Unshielded Unshielded *1)

*1) The use of a jig does not influence on the test result.

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 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 | 300 MHz to 1 GHz | Above 1 GHz
Antenna Type Biconical Logperiodic Horn

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

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 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 3 m (below 10 GHz), 3 m (below 10 GHz),
1 m*2) (above 10 GHz) 1 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 (3.0 m/ 1.0 m) =9.5 dB

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

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
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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: 80MHz)
*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 not detected as shown in the chart.
(9 kHz -150 kHz: RBW =200 Hz, 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.
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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. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off
Mode Freq. 20dB Bandwidth| Carrier Frequency | Limit for Carrier
Separation Frequency separation
[MHz] [MHz] [MHz] [MHz]
DH5 2402.0 0.948 1.000 >=0.632
DH5 2441.0 0.953 1.000 >=0.635
DH5 2480.0 0.946 1.000 >=(.631
3DH5 2402.0 1.256 1.000 >=(.837
3DH5 2441.0 1.257 1.000 >=(.838
3DH5 2480.0 1.279 1.000 >=(.853

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

UL Japan, Inc.

Ise EMC Lab.
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20dB Bandwidth and Carrier Frequency Separation

20 dB Bandwidth Carrier Frequency Separation
2402 MHz 2402 MHz
¥ Agilent R T ¥ Agilent R T
a Mkrl 1.000 8 MHz
Ref 187 dBpV #Atten 10 dB Ref 187 dBpV #Atten 10 dB 2.45 dB
#Peak #Peak
Log Log
18 o iy 18 1
dB/ P - dB/ PP Ea e
.r_) ° —* -_ﬂJlJ ‘r““ s v R N o W
" = Al W I oy P Ly
Il N e vy L ¥ P 1 W
P s ) v : V‘I-MN N v
LaAv — LaAv
ML $2] $1 92|
Center 2,402 086 @ GHz Span 3 MHz V3 FC
#Res BH 30 kHz #UBH 108 kHz Sweep 3.2 ms (1201 pts)
. A £(f):
Occupied Bandwidth Occ BH % PWr  99.00 % 550k
867.7492 kHz KdB 200006 | Su
Transmit Freq Error  42.018 kiz Center 2.403 900 8 GHz Span 3 MHz
% dB Bandwidth 947,774 kHz #Res BH 30 kHz WUBH 108 kHz Sweep 3.2 ms (1201 pts)
2441 MHz 2441 MHz
% Agilent R T % Agilent R T
a Mkrl 1.000 @ MHz
Ref 107 dBpl #Aren 10 dB Ref 107 dBpl *Arten 10 dB 8.72 dB
#Peak #Peak
Log T Log
18 W il 10 7 T
dB/ P — dB/ T Ll Py 1
"?‘ 7 ¥, _L(: J’.‘\ L - ‘V'\, J'\‘ 1 T "L"” N
L = o % L h, A A
— il e \‘., o al | v A "'.J‘\ J--u Tk “"‘I‘"‘.‘ / v T
S P TN
LgAv LgAv
Ml 52 51 32
Center 2.441 388 & GHz Span 3 MHz Y3 FC|
#Res BH 30 kHz WVBH 109 kHz Sweep 3.2 ms (1201 prs)y
: ) i} ) £(H
Occupied Bandwidth Occ BH % Pur  99.00 7 50k
853.5244 kHz xd8 20008 | Sm
Transmit Fr?q Error  18.197 kHz Center 2.441 080 @ GHz Span 3 MHz
% dB Bandwidth 953.202 kHz #Res BH 30 kHz #VBH 108 kHz Sweep 3.2 ms (1201 pts)_
2480 MHz 2480 MHz
2 Agilent R T 2 Agilent R T
a Mkrl 1,000 © MHz
Ref 187 dBp¥ #Atten 10 dB Ref 187 dBp¥ #Atten 10 dB 2.54 dB
WPeak WPeak
Log N Log
10 o 10 :
p ~ R <,
dB/ / dB/ e I K. ) TR
7.,6 ‘{'\f .-\[.'J ’I|1ﬁ|| , 1”"#?‘ \n'\m‘ i i Wy !
A » W, ’ e P H\“\n
i v [ LN o A’\‘f ! Y ’
V™ s Ty !
LgAv LgAv
M1 52 S1 82
Center 2.480 860 @ GHz Span 3 MHz V3 FC
#Res BH 30 kHz #UBH 100 kHz Sweep 3.2 ms (1201 pts)
. . £
Occupied Bandwidth Occ BH % Pur  99.00 7 50k
853.2131 kHz XdB 200065 | Sep
Transmit Freq Error  19.023 kHz Center 2.479 008 @ GHz Span 3 MHz
% dB Bandwidth 946.115 khz #Res BH 30 kHz WUBH 100 kHz Sweep 3.2 ms (1201 pts)
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20dB Bandwidth and Carrier Frequency Separation

20 dB Bandwidth Carrier Frequency Separation
2402 MHz 2402 MHz
¥ Agilent R T ¥ Agilent R T
a Mkrl 1.000 8 MHz
Ref 187 dBpV #Atten 10 dB Ref 187 dBpV #Atten 10 dB 2.54 4B
#Peak #Peak
Log Log
18 18
dB/ o Dy | dB/ e &
% e A e W VAN
-'.J \‘- ot il ’Jx\"d t\ ey v et )\’\ l‘\ "\ rrerd M - ""\/""\
Ay R E
LaAv LaAv
ML $2] $1 92|
Center 2.402 060 0 GHz Span 3 MHz V3 FC
#Res BH 30 kHz #UBH 108 kHz Sweep 3.2 ms (1201 pts)
) ) £06:
Occupied Bandwidth Occ BH X PWr  99.00 £ 50k
1.1565 MHz % dB  -20.00 db Sp
Transmit Freq Error  36.616 kiz Center 2.403 900 8 GHz Span 3 MHz
% dB Bandwidth 1,256 MHz #Res BH 30 kHz #VBH 109 kHz Sweep 3.2 ms (1201 pts)
2441MHz 2441 MHz
% Agilent R T +  Agilent R T
a Mkrl 1.008 @ MHz
Ref 107 dBpl #Aren 10 dB Ret 167 dBpV #Atten 10 dB 2.24 dB
#Peak #Peak
Log Log
10 - 18
dB/ HPIES SNk BN SV dB/ 0y 5
e Tue [ | . f
; Y W syl ""JI‘.MM Vs A,-;'aw’\hrﬁ'j L IL‘\'N":F v el b e,
N eV AW _
LgAv LaAv
ML $2] S1 92|
Center 2.441 388 & GHz Span 3 MHz Y3 FC|
#Res BH 30 kHz #VBH 109 kHz Sweep 3.2 ms (1201 prs)y
) i , L | @
Occupied Bandwidth Occ BH % Pur  99.00 % 550k
1.1538 MHz ® dB -20.00 4B Sup
Transmit Freq Error  27.286 kHz Center 2.441 008 @ GHz Span 3 MHz
% dB Bandwidth 1.257 MHz “Res BH 30 kHz UBH 100 kHz Sweep 3.2 ms (1201 pts)
2480MHz 2480 MHz
% Agilent R T % Agilent R T
a Mkrl 1.000 0 MHz
Ref 107 dBpV #Atten 10 dB Ref 187 dBpV #Atten 18 dB -1.35 dB
wPeak #Peak
Log Log
10 10
dB/ P AN 4B/ hRr .
Y Ad N <« \ I.'J" I [P ':p,,'ln\ {?‘JL_j \
I \ TV Wy U (N e Y o T A MOV Ll
Wy WO e (A VN
LgAv LaAv
ML $2] $1 92|
Center 2.450 088 @ GHz Span 3 MHz V3 FC|
#Res BH 3@ kHz #VEH 108 kHz Sweep 3.2 ms (1201 pts)
: . £(1):
Occupied Bandwidth Occ BH % Pur  99.60 7 550k
1.1618 MHz x dB -20.60 dB Swp
Transmit Frgq Error  28.586 kHz Center 2.479 388 @ GHz Span 3 MHz
% dB Banduidth 1.279 MHz “Res BH 30 kHz *UBH 109 kHz Sween 3.2 ms (1201 pts)

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 11025351H-A-R1

Page 115 of 46

Issued date : December 14, 2015
Revised date : January 14, 2016
FCCID : ACJ-RP-BTS50

Number of Hopping Frequency

Test place Ise EMC Lab. No.6 Measurement Room

Report No. 11025351H

Date November 30, 2015

Temperature / Humidity 21 deg. C/37%RH

Engineer Shinichi Miyazono

Mode Tx, Hopping On
Mode Number of channel Limit

[channels] [channels]

DH5 79 >=15
3DH5 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.
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Facsimile :+81 596 24 8124



Test report No.
Page

Issued date
Revised date
FCCID

: 11025351H-A-R1
116 of 46

: Decembe
: January
: ACJ-RP-BTS50

r 14,2015
14,2016

Number of Hopping Frequency

| Hopping On (1/3) | Hopping On (1/3) 1
¥ Agilent R T 2 Agilent R
Ref 187 dBpV #fitten 16 dB Ref 187 dBpV #Atten 10 dB
sPaak #Peak
Log Log
10 . . py Ry igmpe g eyl
et YataYuvatatitaratiifari \ A f S
& | ANANIAANAAMAARAGRAARANTAANAN | -, PV PV DN V.V .Y
RIIARIAKIARIRRIARARRIRRIARIRR e
|
f [
] ]
LgAv fi LgAv JI
51 82 ‘,I 51 §2| |F
v3 Fe[ | V3 FC
£0x tr £(Fx
FTun FTun
Swp Swp
Start 2,400 888 GHz Stop 2.436 998 GHz Start 2,400 000 GHz Stop 2.430 988 GHz
wRes BH 300 kiz WYBH 1 MHz Sweep 1.84 ms (1201 pts) #Res BH 300 kHz SUBH 1 MHz Sweep 1.04 ms (1201 pts)_

Hopping On (2/3)

Hopping On (2/3)

o Agilent T H# Agilent T
Ref 187 dBpY *Atten 18 dB Ref 187 dBplY #Atten 10 dB
sPeak #Peal
i 5
1 — -
AMOAAMAAMAM MmN Pave M A AN AN
A TATTIATATAY IATRIRIRIA |ﬁ=f VRTRAATAY NAMARMAMAL | WV uVu¥ VaNiaV, SV PN, AN LY LW BN N
IR ERIERIIERIRANIERIIR R EARIIRR
Lafv Lofiv
51 %2 $1 2
V3 FC V3 FC
£0F): £(fx
FTun FTun
Swp Svp
Start 2.430 000 GHz Stop 2.460 600 Ghz | Start 2.430 800 GHz Stop 2.460 060 GHz
#es BH 390 kHz SUBH 1 MHz Sweep 1.04 ms (1261 prs) | *Res BH 300 kiiz SVBH 1 MHz Sweep 1.04 ms (1201 pts).

Hopping On (3/3)
R

Hopping On (3/3)
R

# Agilent T . Aglent T
Ref 107 dBpY sAtten 10 dB Ref 187 dBpY #Atten 10 dB
#Peak #Peak
Log Log
tlg/ nmanm "'\I AMOAAMAATAAMN ﬁl I ig/
{1 IH VALY \ i I\/ Iy lﬂ‘ i IrU 'R DL IT PA T N WAV AVt (vt
IRRIRRARRIARIRRIRRIIEE !
.,‘ 1
|
Lafiv Lafiv ."“
s1 52 L s1 52 |
w3 FC . V3 FC .
W, ) ot . .
£ ]LJI wl‘r TRTINTRTE £0fn W AP
FTun VYV Y] Fren
Swp Svp
Start 2.450 000 GHz Stop 2.490 000 GHz | Start 2.460 800 GHz Stop 2.490 009 GHz
Res BH 309 kHz #YBH 1 MHz Sweep 1.04 ms (1201 pts) #Res BH 380 kHz *UBH 1 MHz Sweep 1.04 ms (1201 pts)_
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Dwell time
Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping On
Mode Number of transmission Length of Result Limit
ina31.6(79 Hopping x 0.4) transmission
/12.8 (32 Hopping x 0.4) second period [msec] [msec] [msec]
DHI1 50.6 times / Ssec. x 31.6 sec. = 320 times 0.423 135 400
DH3 25.0 times / 5sec. x 31.6 sec. = 158 times 1.687 267 400
DHS5 16.6 times / Ssec. X 31.6 sec. = 105 times 2.932 308 400
3DHI 50.4 times / 5sec. x 31.6 sec. = 319 times 0.436 139 400
3DH3 25.2 times / Ssec. X 3l.6sec. = 160 times 1.690 270 400
3DHS5 17.0 times / Ssec. x 31.6 sec. = 108 times 2.944 318 400
Sample Calculation
Result = Number of transmission x Length of transmission
*Average data of 5 tests.(except Inquiry)
Mode Sampling [times] Average
1 2 3 4 5 [times]
DH1 50 51 50 51 51 50.6
DH3 25 25 25 25 25 25
DH5 17 17 17 16 16 16.6
3DHI1 50 51 50 51 50 50.4
3DH3 26 25 25 25 25 252
3DH5 17 17 17 17 17 17
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.
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Dwell time

B (Representative chart) | |
# Agilent R T # Agilent R T
aMkrl 4231 ps
Ref 107 dBpV *Atten 10 dB Ref 107 dBpV *Atten 10 dB -1.62 dB
#Peak #Peak
Log Log
18 18 T
dB/ dB/ 1 i
Lafu Lafu |
5152 5152 lI
H3 FS W3 WS H
AR AR
£(f) £(fx
g s
T | T
Center 2.441 080 @ GHz Span @ Hz Center 2.441 080 @ GHz Span @ Hz
Res BH 100 kHz *UBH 300 kHz Sweep 55 (1201 prs) | Res BH 1 MHz #UBH 3 MHz Sweep 768 ps (1201 prs)_
(Representative chart)
5 Agilent R T 5 Agilent R T
a Mkrl 1687 ms
Ref 187 dBpV #Atten 10 dB Ref 187 dBpV #Atten 10 dB -0.5¢ dB
*Peak *Peak
Log Log
1@ 1@
d&/ d&/ T
LgAw LgRv
351 82 351 82
W3 FS W3 S
AR AR
£0f): £0F)
f>50k\ l\ ]I l.l II JJ l! [I Ll i l\ ]IHl II | l\ l\ | lJl ll JI | Il | FTun
VY W LR TR '
Center 2,441 006 @ GHz N Span 8 Hz Center 2,441 006 @ GHz Span 8 Hz
Res BH 1680 kHz *UBH 308 kHz Sweep 55 (1201 pts) | Res BH 1 MHz *UBH 3 MHz Sweep 3.04 ms (1201 pts)_
(Representative chart)
= Agilent R T = Agilent R T
a Mkrl 2932 ms
Ref 187 dBpV #Atten 10 dB Ref 187 dBpV #Atten 10 dB -4.51 dB
#Peak #Peak
Log Log
18 18 ——y
dB/ dB/
Lgfv LaRv
$1 52 $1 82
H3 F$ H3 ¥$
AR AR
£05: { £05):
o5k | LR LU D T FT““M%M
NCVRELPRERNFUSW T T LT REDRELYWSRIA TR RN TRIR P FERY
Center 2.441 009 8 GHz Span @ Hz Center 2.441 008 @ GHz Span @ Hz
Res BH 188 kHz #UBH 308 kHz Sweep 5 5 (1201 prs) Res BH 1 MHz #UBH 3 MHz Sweep 5.04 ms (1201 pts)
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Dwell time
B (Representative chart) | |
# Agilent R T # Agilent R T
a Mkrl 4357 ps
Ref 107 dBpV *Atten 10 dB Ref 107 dBpV *Atten 10 dB -6.13 dB
#Peak #Peak
Log Log
18 18
98/ 98/ / premmmiment by |
Lafiv Lafiv } ‘
5152 5152 J
H3 FS H3 Us l
AR AR
£ £ AN
TN YA il 11 1L i | 00 byl h; | h FTun I
WA SR iy
IR
Center 2.441 080 @ GHz Span @ Hz Center 2.441 080 @ GHz Span @ Hz
Res BH 100 kHz #UEH 300 kHz Sweep 55 (1201 pts)_ Res BH 1 MHz sUBH 3 MHz Sneep 760 ps (1201 pts)_
(Representative chart)
5 Agilent R T 5 Agilent R T
aMkrl  1.69 ms
Ref 187 dBpV #Atten 10 dB Ref 187 dBpV #Atten 10 dB -2.04 dB
*Peak *Peak
Log Log
18 18
dB/ dB/ AN ARl b Akl
LgRv LgRv
51 82 351 82
H3 FS H3 Us
AR AR
£0f): £0F)
550k I P P O | A I Ly ] Ly iy L0y ‘ FTun
Mo W ! R ST S e e B g W 0 M R W W W
Center 2.441 038 @ GHz N Span @ Hz Center 2.441 038 @ GHz Span @ Hz
Res BH 100 kHz #UBH 300 kHz Sweep 5 s (1201 pts)_ Res BH 1 MHz #UBH 3 MHz Sweep 3.04 ms (1201 prs)_
(Representative chart)
= Agilent R T = Agilent R T
a Mkrl 2944 ms
Ref 187 dBpV #Atten 10 dB Ref 187 dBpV #Atten 10 dB -n.81 dB
#Peak #Peak
Log Log
18 18
&/ &/ ot A sy o
Lgfv LaRv
$1 52 $1 82
H3 F$ H3 ¥$
AR | AR
£05: { | | ‘ £l L
(283 IO 0 YT 0 WWWM MM@,M?
b ¢ o ot k! b B SN ot el e
Center 2.441 009 8 GHz Span @ Hz Center 2.441 008 @ GHz Span @ Hz

*UBH 300 kHz

Res BH 188 kHz Sweep 5 5 (1201 prs)

Res BH 1 MHz

#UBH 3 MHz Sweep 5.04 ms (1201 pts)
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Maximum Peak Output Power

Test place Ise EMC Lab. No.6 Measurement Room

Report No. 11025351H

Date November 30, 2015

Temperature / Humidity 21 deg. C/37 % RH

Engineer Shinichi Miyazono

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 -14.45 0.50 9.53 -4.42 0.36 20.96 125 25.38
DH5 2441.0 -11.43 0.50 9.54 -1.39 0.73 20.96 125 22.35
DH5 2480.0 -11.28 0.50 9.54 -1.24 0.75 20.96 125 22.20
2DHS5 2402.0 -16.97 0.50 9.53 -6.94 0.20 20.96 125 27.90
2DHS5 2441.0 -14.42 0.50 9.54 -4.38 0.36 20.96 125 25.34
2DHS5 2480.0 -14.25 0.50 9.54 -4.21 0.38 20.96 125 25.17
3DH5 2402.0 -16.66 0.50 9.53 -6.63 0.22 20.96 125 27.59
3DHS 2441.0 -13.67 0.50 9.54 -3.63 0.43 20.96 125 24.59
3DH5 2480.0 -13.55 0.50 9.54 -3.51 0.45 20.96 125 24.47

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.
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Test place
Report No.
Date

Temperature / Humidity

Average Output Power

(Reference data for RF Exposure)

Ise EMC Lab. No.6 Measurement Room

11025351H

November 30, 2015
21deg.C/37%RH

Engineer Shinichi Miyazono

Mode Tx, Hopping Off
Mode Freq. Reading Cable Atten. Result Duty Result

Loss Loss (Frame power) factor (Burst power)
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]

DH5 2402.0 -17.03 0.50 9.53 -7.00 0.20 1.07 -5.93 0.26
DH5 2441.0 -13.40 0.50 9.54 -3.36 0.46 1.07 -2.29 0.59
DH5 2480.0 -13.18 0.50 9.54 -3.14 0.49 1.07 -2.07 0.62
2DH5 2402.0 -23.01 0.50 9.53 -12.98 0.05 1.06 -11.92 0.06
2DH5 2441.0 -19.51 0.50 9.54 -9.47 0.11 1.06 -8.41 0.14
2DH5 2480.0 -19.22 0.50 9.54 -9.18 0.12 1.06 -8.12 0.15
3DH5 2402.0 -23.02 0.50 9.53 -12.99 0.05 1.06 -11.93 0.06
3DHS5 2441.0 -19.52 0.50 9.54 -9.48 0.11 1.06 -8.42 0.14
3DH5 2480.0 -19.26 0.50 9.54 -9.22 0.12 1.06 -8.16 0.15

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

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

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H
Date November 30, 2015
Temperature / Humidity 21deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off
Txon/(Txon + Tx off) = 0.782
Txon/(Txon + Tx off) * 100 = 782 %
Duty factor = 10 * log (3.751/2.934) = 1.07 dB
% Agilent R T
a Mkrz 3751 ms
Ref 0 dBm Atten 18 dB -0.64 dB
#Peak
Log
18 [
dB/
IR i
LaAw
s1 37
Center 2.441 0GB GHz Span @ Hz
Fes BH & MHz #WBW 56 MHz Sweep 8.533 ms (8001 pts)
Marker  Trace Type H Axis Anplitude
1R [&3) Time 2.428 me -69.88 dbm
1a [&3) Time 2.934 me 1.94 B
2R &3] Time 2.428 me 69.68 dBm
2a &3] Time 3.751 me 8.64 db
Txon/(Txon + Tx off) = 0.783 Txon/(Txon + Tx off) = 0.783
Txon/(Txon + Tx off) * 100 = 78.3 % Txon/(Txon + Tx off) * 100 = 78.3 %
Duty factor = 10 * log (3.751 / 2.936) = 1.06 dB Duty factor = 10 * log (3.754 / 2.941) = 1.06 dB
% Agilent R T 3 Agilent R T
a Mkrl 2,936 ms a Mkr2  3.794 ms
Ref 0 dBm Atten 18 dB -1.72 B | Ref @ dBm Atten 10 dB 0.16 dB
#Peak #Peak
Log Log
1@ T f 18 " /
dB/ dB/
W}R WM R
LgRv LaRv
s1 37 51 2
Center 2.441 0GB GHz Span @ Hz Center 2.441 668 GHz Span @ Hz
Fes BH & MHz #WBW 56 MHz Sweep 8.533 ms (8001 pts) Res BH 8 MHz #YBH 50 MHz Sweep 8.533 ms (8001 pts)
Marker  Trace Type H Axis Anplitude Marker  Trace Type ¥ fxis Anplitude
1R [&3) Time 2.86 me -69.54 dbm 1R (3] Time 2.938 ne -78.24 dBu
1a [&3) Time 2.936 me -1.72dB la (3] Time 2.941 me 1.28 dB
2R &3] Time 2.86 ms -69.54 dbm 2R (&) Time 2.938 ns 76.24 dBn
2a &3] Time 3.751 me -8.23 db 28 ()] Time 3.754 ms 8.16
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Test place
Report No.

Date

Temperature / Humidity

Radiated Spurious Emission

Ise EMC Lab. No.3 Semi Anechoic Chamber
11025351H
November 21, 2015

20 deg. C/52 % RH

November 22, 2015
20 deg. C/50 % RH

Engineer Takafumi Noguchi Kazuya Yoshioka
(1-26.5GHz) (Below 1GHz)
Mode Tx, Hopping Off, DHS 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 184.006 |QP 29.9 16.2 8.9 322 22.8 435 20.7
Hori 344.008 |QP 32.7 15.9 103 32.0 26.9 46.0 19.1
Hori 364.006 |QP 44.1 16.4 10.4 32.0 389 46.0 7.1
Hori 372.007 |QP 37.6 16.7 10.4 32.0 32.7 46.0 133
Hori 432.009 QP 37.0 17.6 10.8 32.1 333 46.0 12.7
Hori 440.009 |QP 354 17.6 10.9 32.1 31.8 46.0 14.2
Hori 2390.000 [PK 42.0 26.9 33 32.0 40.2 73.9 33.7
Hori 4804.000 |PK 45.0 31.8 5.5 313 51.0 73.9 229
Hori 7206.000 [PK 424 36.0 6.7 32.0 53.1 73.9 20.8 |Floor Noise
Hori 9608.000 |PK. 43.0 38.2 7.5 32.4 56.3 73.9 17.6 |Floor Noise
Hori 2390.000 (AV 29.9 26.9 33 32.0 28.1 53.9 25.8
Hori 4804.000 |AV 37.6 31.8 5.5 313 43.6 53.9 103
Hori 7206.000 [AV 32.0 36.0 6.7 32.0 42.7 53.9 11.2 |Floor Noise
Hori 9608.000 [AV 31.6 382 7.5 324 449 53.9 9.0 [Floor Noise
Vert 360.010 |QP 33.7 16.3 10.4 32.0 28.4 46.0 17.6
Vert 364.007 |QP 36.8 16.4 10.4 32.0 31.6 46.0 14.4
Vert 368.009 |QP 342 16.6 10.4 32.0 29.2 46.0 16.8
Vert 444.012 |QP 29.7 17.7 10.9 32.1 26.2 46.0 19.8
Vert 552.010 |QP 32.1 18.7 115 32.1 30.2 46.0 15.8
Vert 572.011 |QP 33.1 19.0 11.6 32.1 31.6 46.0 14.4
Vert 2390.000 [PK 29.9 26.9 33 32.0 28.1 73.9 45.8
Vert 4804.000 |PK 44.8 31.8 5.5 313 50.8 73.9 23.1
Vert 7206.000 [PK 43.2 36.0 6.7 32.0 53.9 73.9 20.0 [Floor Noise
Vert 9608.000 [PK 43.8 382 7.5 324 57.1 73.9 16.8 |Floor Noise
Vert 2390.000 [AV 4.7 26.9 33 32.0 40.9 53.9 13.0
Vert 4804.000 |AV 36.7 31.8 5.5 313 42.7 53.9 11.2
Vert 7206.000 [AV 31.0 36.0 6.7 32.0 41.7 53.9 12.2 |Floor Noise
Vert 9608.000 [AV 31.7 38.2 7.5 324 45.0 53.9 8.9 |Floor Noise

Result = Reading + Ant Factor + Loss (CabletAttenuator+Filter-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).

Distance factor:

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

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

[MHZz] [dBuV] | [dB/m] [dB] [dB] [[dBuV/m|[dBuV/m] [dB]
Hori 2402.000 |PK 93.7 26.9 3.3 32.0 91.9 - -|Carrier
Hori 2400.000 |PK 41.4 26.9 33 32.0 39.6 71.9 32.3
Vert 2402.000 |PK 93.6 26.9 33 32.0 91.8 - -|Carrier
Vert 2400.000 |PK 41.1 26.9 3.3 32.0 39.3 71.8 32.5

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

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

(Reference Plot for band-edge)

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11025351H
Date November 21, 2015
Temperature / Humidity 20 deg. C/52 % RH
Engineer Takafumi Noguchi
(1-26.5GHz)
Mode Tx, Hopping Off, DH5 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
4 Agilent R T 4 Agilent R T
Merl 2.402 21 GHz
Ref 120.7 dBpV fAitten 30 dB Ref 120.7 dBpV fitten 30 dB 93.73 dBp
+EmiPk #Peak
Log * Lag
10 10
dB/ dB/
o if
!l 0, |
I/ \t\ dEpY H
#Lghv LgAv |
v sz )j \\M 51 52 } \
V3 FC V3 FC
FTun. FTun. RPN FRe W T d ,MJ} A My
Swp Stp
Center 2.390 00 GHz Span 50 Mz | Center 2.390 08 GHz Span 50 Mz
#Res BH (CISPR) 1 MH=z #YBH 3 MHz Sweep 1.04 ms (1261 prs) #Res BH 108 kHz #WBH 3080 kHz Sweep 4.5 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
4 Agilent R T 4 Agilent R T
Merl 2,402 21 GHz
Ref 126.7 dBpl Atten 36 dB Ref 126.7 dBpl Atten 36 dB 93.63 dBpW
+EmiPk #Peak
Log * Log
16 16
dB/ dB/
1
£
i ” |
736
ﬂ \ dBuY I
#Lghv Lghv |
vl 82 )ir ‘}\ $1 82 } \
£(F: £(F: N
FTun FTun e Aot e »,.“"I Sl T
Swp Swp
Center 2,390 08 GHz Span 58 MHz Center 2,390 08 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz #YBH 3 MHz Sweep 104 ms (1201 prs) #Res BH 108 kHz #WBH 3080 kHz Sweep 4.5 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
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Radiated Spurious Emission

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11025351H
Date November 21, 2015 November 22, 2015
Temperature / Humidity 20 deg. C/52 % RH 20 deg. C/50 % RH
Engineer Takafumi Noguchi Kazuya Yoshioka
(1-26.5GHz) (Below 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 196.003 |QP 305 16.5 9.0 321 23.9 435 19.6
Hori 384.006 |QP 28.2 17.0 105 320 23.7 460 223
Hori 472.008 |QP 292 17.8 111 32.1 26.0 460| 200
Hori 512.008 |QP 27.2 18.1 12| 321 244 460| 216
Hori 552.011 |QP 26.4 18.7 15| 321 245 460 215
Hori 560.010 |QP 247 18.8 15| 321 22.9 460 23.1
Hori 4882.000 [PK 457 319 55| 313 518 739 221
Hori 7323.000 |PK 423 360 68| 320 53.1 739  20.8 |Floor Noise
Hori 9764.000 |PK 45| 382 75| 325 55.7 73.9 18.2 [Floor Noise
Hori 4882.000 |AV 387 319 55| 313 448 539 9.1
Hori 7323.000 [AV 307 360 68| 320 415 53.9 12.4 [Floor Noise
Hori 9764.000 |AV 308 382 75| 325 44.0 53.9 9.9 |Floor Noise
Vert 196.001 |QP 245 16.5 90| 321 17.9 35| 256
Vert 384.007 |QP 27.9 17.0 105 320 23.4 460| 226
Vert 472.008 |QP 32,0 17.8 111 32.1 28.8 46.0 17.2
Vert 512.010 |QP 33.1 18.1 12| 321 303 46.0 15.7
Vert 524.009 |QP 338 183 13| 321 313 46.0 14.7
Vert 552.009 |QP 348 18.7 15| 321 329 46.0 13.1
Vert 4882.000 |[PK 460 319 55| 313 52.1 739 218
Vert 7323.000 |PK 422 360 68| 320 53.0 739  20.9 [Floor Noise
Vert 9764.000 |PK 42.8 38.2 7.5 32.5 56.0 73.9 17.9 |Floor Noise
Vert 4882.000 |AV 392 319 55| 313 453 53.9 8.6
Vert 7323.000 [AV 309|360 68| 320 417 53.9 12.2 [Floor Noise
Vert 9764.000 |AV 30.9 38.2 7.5 32.5 44.1 53.9 9.8 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-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).

Distance factor:

10 GHz - 26.5 GHz 20log (3.0 m/ 1.0 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

Facsimile
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Radiated Spurious Emission

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11025351H
Date November 21, 2015 November 22, 2015
Temperature / Humidity 20 deg. C/52 % RH 20 deg. C/50 % RH
Engineer Takafumi Noguchi Kazuya Yoshioka
(1-26.5GHz) (Below 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 196.001 |QP 33.1 16.5 90| 321 26.5 435 17.0
Hori 344.005 |QP 298 1590 103] 320 24.0 460| 220
Hori 384.006 |QP 30.8 170 105|320 263 460| 197
Hori 396.007 |QP 31.9 17.3 106 320 27.8 460| 182
Hori 452.010 |QP 315 17.7 1o| 321 28.1 460| 179
Hori 532.009 |QP 286| 184| 114 321 26.3 460| 197
Hori 2483.500 |[PK 480 269 33| 320 46.2 79| 277
Hori 4960.000 |PK 455|321 54| 312 51.8 739 221
Hori 7440.000 |PK 21| 360 67| 321 527 739  21.2 |Floor Noise
Hori 9920.000 |PK 424 382 76| 325 55.7 73.9|  18.2 [Floor Noise
Hori 2483.500 |AV 329 269 33| 320 31.1 539 228
Hori 4960.000 |AV 378 321 54| 312 44.1 53.9 9.8
Hori 7440.000 [AV 305|360 67| 321 41.1 539  12.8 |Floor Noise
Hori 9920.000 |AV 306| 382 76| 325 43.9 539  10.0 [Floor Noise
Vert 196.002 |QP 26.1 16.5 90| 321 19.5 35| 240
Vert 452.009 |QP 309 177 1of| 321 275 460| 185
Vert 492.007 |QP 324 179 12| 321 29.4 460| 166
Vert 524.011 |QP 33.6 183 13| 321 31.1 460| 149
Vert 532.010 |QP 337 184 114|321 314 460| 146
Vert 540.009 |QP 318 18.5 14| 321 29.6 460| 164
Vert 2483.500 [PK 479 269 33| 320 46.1 739 278
Vert 4960.000 |PK 442 321 54| 312 50.5 739 234
Vert 7440.000 |PK 23| 360 67| 321 52.9 739  21.0 |Floor Noise
Vert 9920.000 |PK 413| 382 76| 325 54.6 739  19.3 [Floor Noise
Vert 2483.500 |AV 330] 269 33| 320 31.2 539 227
Vert 4960.000 |AV 366 321 54| 312 429 539] 110
Vert 7440.000 [AV 305|360 67| 321 41.1 539  12.8 |Floor Noise
Vert 9920.000 |AV 306] 382 76| 325 43.9 53.9]  10.0 [Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-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).

Distance factor:

10 GHz - 26.5 GHz 20log (3.0 m/ 1.0 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

(Reference Plot for band-edge)

Test place Ise EMC Lab. No.3 Semi Anechoic Chamber
Report No. 11025351H
Date November 21, 2015
Temperature / Humidity 20 deg. C/52 % RH
Engineer Takafumi Noguchi
(1-26.5GHz)
Mode Tx, Hopping Off, DH5 2480 MHz
Horizontal
Restricted-band band-edge Plot
#- Agilent R T
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Center 2.483 50 GHz Span 56 MHz

#Res BH (CISPR) 1 MHz +UBH 3 MHz Sweep 184 ms (1261 ptsd

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
- Agilent R T
Ref 126.7 dBpY Atten 30 dB
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Trace Green : Peak Plot
Trace Purple : Average Plot

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

Report No.

Date

Temperature / Humidity

Radiated Spurious Emission
(Plot data, Worst case)

Ise EMC Lab. No.3 Semi Anechoic Chamber
11025351H

November 21, 2015 November 22, 2015
20 deg. C/52 % RH 20 deg. C/ 50 % RH

Engineer Takafumi Noguchi Kazuya Yoshioka
(1-26.5GHz) (Below 1GHz)
Mode Tx, Hopping Off, DH5 2480 MHz
Horizontal
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*These plots data contains sufficient number to show the trend of characteristic features for EUT.

UL Japan, Inc.
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Test place
Report No.

Date

Temperature / Humidity

Radiated Spurious Emission

Ise EMC Lab. No.3 Semi Anechoic Chamber
11025351H

November 21, 2015 November 22, 2015
20 deg. C/52 % RH 20 deg. C/50 % RH

Engineer Takafumi Noguchi Kazuya Yoshioka
(1-26.5GHz) (Below 1GHz)
Mode Tx, Hopping Off, 3DH5 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 188.003 |QP 293 16.3 8.9 322 223 435 21.2
Hori 464.007 |QP 31.6 17.8 11.0 32.1 28.3 46.0 17.7
Hori 472.010 [QP 31.7 17.8 11.1 32.1 28.5 46.0 17.5
Hori 480.009 |QP 329 17.8 11.1 32.1 29.7 46.0 16.3
Hori 492.008 [QP 29.2 17.9 11.2 32.1 26.2 46.0 19.8
Hori 500.011 |QP 28.2 18.0 11.2 32.1 25.3 46.0 20.7
Hori 2390.000 [PK 42.8 26.9 33 32.0 41.0 73.9 329
Hori 4804.000 |PK 43.0 31.8 5.5 313 49.0 73.9 249
Hori 7206.000 [PK 41.8 36.0 6.7 32.0 52.5 73.9 21.4 |Floor Noise
Hori 9608.000 |PK. 43.8 38.2 7.5 32.4 57.1 73.9 16.8 |Floor Noise
Hori 2390.000 (AV 29.9 26.9 33 32.0 28.1 53.9 25.8
Hori 4804.000 |AV 31.0 31.8 5.5 313 37.0 53.9 16.9
Hori 7206.000 [AV 31.0 36.0 6.7 32.0 41.7 53.9 12.2 |Floor Noise
Hori 9608.000 [AV 31.7 382 7.5 324 45.0 53.9 8.9 [Floor Noise
Vert 188.002 [QP 224 16.3 8.9 322 154 435 28.1
Vert 464.010 [QP 374 17.8 11.0 32.1 34.1 46.0 11.9
Vert 472.008 |QP 395 17.8 11.1 32.1 363 46.0 9.7
Vert 480.002 [QP 40.1 17.8 11.1 32.1 36.9 46.0 9.1
Vert 492.010 |QP 37.8 17.9 11.2 32.1 34.8 46.0 112
Vert 512.011 |QP 35.5 18.1 11.2 32.1 32.7 46.0 133
Vert 2390.000 [PK 41.8 26.9 33 32.0 40.0 73.9 339
Vert 4804.000 |PK 425 31.8 5.5 313 48.5 73.9 254
Vert 7206.000 [PK 423 36.0 6.7 32.0 53.0 73.9 20.9 [Floor Noise
Vert 9608.000 [PK 429 382 7.5 324 56.2 73.9 17.7 |Floor Noise
Vert 2390.000 [AV 29.9 26.9 33 32.0 28.1 53.9 258
Vert 4804.000 |AV 312 31.8 5.5 313 37.2 53.9 16.7
Vert 7206.000 [AV 30.9 36.0 6.7 32.0 41.6 53.9 12.3 |Floor Noise
Vert 9608.000 [AV 31.7 38.2 7.5 324 45.0 53.9 8.9 |Floor Noise

Result = Reading + Ant Factor + Loss (CabletAttenuator+Filter-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).

Distance factor:

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

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 87.0 26.9 3.3 32.0 85.2 - -|Carrier
Hori 2400.000 |PK 37.0 26.9 33 32.0 35.2 65.2 30.0
Vert 2402.000 [PK 87.8 26.9 3.3 32.0 86.0 - -|Carrier
Vert 2400.000 |PK 37.7 26.9 3.3 32.0 35.9 66.0 30.1

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

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

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

Report No.

Date

Temperature / Humidity

Radiated Spurious Emission
(Reference Plot for band-edge)

Ise EMC Lab. No.3 Semi Anechoic Chamber
11025351H

November 21, 2015

20 deg. C/52 % RH

Trace Purple : Average Plot

Engineer Takafumi Noguchi
(1-26.5GHz)
Mode Tx, Hopping Off, 3DH5 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
4 Agilent R T 4 Agilent R T
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Ref 120.7 dBpl Atten 36 dB Ref 120.7 dBpl Arten 36 dB " dprZ
#EmiPk #Peak
Log * Log
18 18
dB/ dB/
i B f
I [l
#LgAy LgRv i
Wy // \\ 1 52 L
3 FC 3 FC
b RTINSy SRR | el g Alw[ \ PRETY NIRRT Y J \ﬂ
£ £ g
FTun FTun [ ppminiot baosinfvitttds o Hpang it ¢
Swp Srp
Center 2.398 0 GHz Span 50 MHz | Center 2.390 60 GAz Span 56 MHz
#Res BH (CISPR) 1 MH=z #YBH 3 MHz Sweep 1.04 ms (1261 prs) #Res BH 108 kHz #WBH 3080 kHz Sweep 4.5 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
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Trace Green : Peak Plot 20dBc 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.3 Semi Anechoic Chamber
Report No. 11025351H
Date November 21, 2015 November 22, 2015
Temperature / Humidity 20 deg. C/52 % RH 20 deg. C/50 % RH
Engineer Takafumi Noguchi Kazuya Yoshioka
(1-26.5GHz) (Below 1GHz)
Mode Tx, Hopping Off, 3DH5 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 192.002 |QP 30.7 16.4 9.0 321 24.0 435 19.5
Hori 392.002 |QP 307 17.2 106 320 26.5 46.0 19.5
Hori 400.007 |QP 298 17.4 106 320 258 460| 202
Hori 404.007 |QP 328 174 106 320 28.8 46.0 17.2
Hori 412.002 |QP 345 175 107 321 30.6 46.0 15.4
Hori 424.003 |QP 28.8 17.5 108 321 25.0 460| 210
Hori 4882.000 [PK w27 319 47| 313 48.0 739 259
Hori 7323.000 |PK 27| 360 68| 320 535 739  20.4 |Floor Noise
Hori 9764.000 |PK 43| 382 75| 325 55.5 73.9 18.4 [Floor Noise
Hori 4882.000 |AV 324 319 47| 313 377 539 16.2
Hori 7323.000 [AV 307 360 68| 320 415 53.9 12.4 [Floor Noise
Hori 9764.000 |AV 308 382 75| 325 44.0 53.9 9.9 |Floor Noise
Vert 520.004 |QP 308 183 13| 321 283 46.0 17.7
Vert 532.011 |QP 315 18.4 14| 321 29.2 46.0 16.8
Vert 540.011 |QP 317 18.5 14| 321 295 46.0 16.5
Vert 552.005 |QP 327 18.7 15| 321 30.8 46.0 15.2
Vert 560.011 |QP 325 18.8 15| 321 30.7 46.0 153
Vert 580.011 |QP 290 191 16| 321 27.6 46.0 18.4
Vert 4882.000 |[PK 34| 319 47| 313 48.7 739 252
Vert 7323.000 |PK 417 360 60| 320 517 739  22.2 |Floor Noise
Vert 9764.000 |PK 423 38.2 6.9 32.5 54.9 73.9 19.0 |Floor Noise
Vert 4882.000 |AV 319 319 47| 313 372 53.9 16.7
Vert 7323.000 [AV 307|360 60| 320 40.7 53.9 13.2 [Floor Noise
Vert 9764.000 |AV 30.8 38.2 6.9 32.5 434 53.9 10.5 |Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-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).

Distance factor:

10 GHz - 26.5 GHz 20log (3.0 m/ 1.0 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.3 Semi Anechoic Chamber
Report No. 11025351H
Date November 21, 2015 November 22, 2015
Temperature / Humidity 20 deg. C/52 % RH 20 deg. C/50 % RH
Engineer Takafumi Noguchi Kazuya Yoshioka
(1-26.5GHz) (Below 1GHz)
Mode Tx, Hopping Off, 3DH5 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 364.004 |QP 346 164 104 320 29.4 460| 166
Hori 376.007 |QP 335 16.8 105 320 28.8 460| 172
Hori 384.008 |QP 374 170 105|320 329 460 131
Hori 392.008 |QP 345 17.2 106 320 303 460| 157
Hori 460.006 |QP 332 17.7 1o| 321 29.8 460| 162
Hori 464.006 |QP 332 178 10| 321 29.9 460| 161
Hori 2483.500 |[PK 34| 269 33| 320 41.6 739] 323
Hori 4960.000 |PK 431 32.1 54| 312 49.4 739 245
Hori 7440.000 |PK 425 360 67| 321 53.1 739  20.8 |Floor Noise
Hori 9920.000 |PK 422 382 76| 325 55.5 73.9|  18.4 [Floor Noise
Hori 2483.500 |AV 310|269 33| 320 292 539 247
Hori 4960.000 |AV 324 321 54| 312 38.7 539 152
Hori 7440.000 [AV 306]| 360 67| 321 412 539  12.7 |Floor Noise
Hori 9920.000 |AV 306| 382 76| 325 43.9 539  10.0 [Floor Noise
Vert 464.008 QP 374 1738 1mo| 321 34.1 60| 119
Vert 480.009 |QP 36.3 17.8 111 321 33.1 460| 129
Vert 504.008 |QP 346 180 112] 321 317 460 143
Vert 512.010 |QP 358 18.1 12| 321 33.0 460| 13.0
Vert 520.011 |QP 358 183 13| 321 333 460| 127
Vert 528.010 |QP 340 184| 13| 321 316 460| 144
Vert 2483.500 [PK 456 269 33| 320 438 739 301
Vert 4960.000 |PK 419 321 54| 312 482 739 257
Vert 7440.000 |PK 414 360 67| 321 52.0 739  21.9 |Floor Noise
Vert 9920.000 |PK 421 382 76| 325 55.4 73.9|  18.5 |Floor Noise
Vert 2483.500 |AV 329 269 33| 320 31.1 539 228
Vert 4960.000 |AV 312 321 54| 312 375 539 164
Vert 7440.000 [AV 304 360 67| 321 41.0 539  12.9 [Floor Noise
Vert 9920.000 |AV 306] 382 76| 325 43.9 53.9]  10.0 [Floor Noise

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-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).

Distance factor:

10 GHz - 26.5 GHz 20log (3.0 m/ 1.0 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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:+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. 11025351H
Date November 21, 2015
Temperature / Humidity 20 deg. C/52 % RH
Engineer Takafumi Noguchi
(1-26.5GHz)
Mode Tx, Hopping Off, 3DH5 2480 MHz
Horizontal
Restricted-band band-edge Plot
#- Agilent R T

Ref 120.7 dBpl fitten 30 dB

#EmiPk

Log *

10

dB/

#LgPy / \

UL o5 \

V3 FC \

0 y

Swp

Center 2.483 50 GHz Span 56 MHz

#Res BH (CISPR) 1 MHz +UBH 3 MHz Sweep 184 ms (1261 ptsd

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

- Agilent

Ref 126.7 dbpV

Restricted-band band-edge Plot
R T

Atten 30 dB

#EmiPk
Log

16
dB/

#LgPy

Wl $2

Y3 FC

£(f)

FTun

Swp

Center 2,483 5
#Res BW (CISPR

GHz Span 56 MHz
3 1 MHz +UEH 3 MHz Sweep 184 ms (1261 ptsd

Trace Green : Peak Plot
Trace Purple : Average Plot

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

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, DHS
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
1 Agilent R T o Agilent R T
Mkrl 12,41 kHz Mirl 175 kHz
Ref 87 dBpV sAtten 16 dB 10.14 dBpV Ref 97 dBpV #fAtten 18 B 17.14 dBpV
wPeak | EP&B ‘
o | % |
dB/ DC Coupled dB/ DOC Coupled|
K:
Lo v "'\*"-v“\"\*l'm-v:«wmw» T Y WY S LgAv *—*,Am»w-i.rw o ok PP PO o]
51 s2 s1 s
Start 900 kHz Stop 158.88 kHZ Start 150 kHz Stop 30.008 MHz

#Res BH 2008 Hz WJBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz sUBH 27 kHz Sneep 344.8 ms (1261 prs)
Marker Trace Type X Axis FAmplitude Markar Trace Type X Axie Amplituda
1 ©3) Frag 12.41 kHz 18.14 dBpl 1 3 Freq 175 kHz 17.14 dBpl

30 MHz - 25 GHz

B it Agilent

R T

Mkrl 2.402 GHz

Ref 187 dBpV sAtten 10 dB 90.41 dBpl
*Peak T
Log
10 1
dB/
ol
0.4
By . -
Lafv TR =
51 %2 |
Start 30 MHz Stop 25.000 GHz
#Res BH 100 kHz #UBH 308 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type ¥ fixis Anglitude
1 [N Frag 2,462 BHz 98.41 dBub
H @ Frag 2.298 GHz 33.58 dBul
3 @ Freq 2.557 GHz 26.38 dByl
4 @ Frag 24.966 GHz 34.81 dByl

UL Japan, Inc.
Ise EMC Lab.
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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, DHS
2441 MHz
9 kHz — 150 kHz 150 kHz — 30 MHz
1 Agilent R T o Agilent R T
Mirl 10.18 Kz Mkrl 175 kHz
;R;Lai? dBpY sAtten 16 dB 1@.|?B dBpY FEFe‘LBSI? dEpY #fAtten 18 B 1?.?7 dBpY
i |
dB/ DC Coupled dB/ DOC Coupled|
(LT L = iy - Lofv i XTI
Ay A i b RN ILTRISAN MY Al . ¢ ooy iyl e
51 82 ) 31 2

Start 9.00 kHz

Stop 150.80 kHz Stare 150 kHz

Stop 30.009 MHz

#Res BH 2008 Hz WJBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz sUBH 27 kHz Sneep 344.8 ms (1261 prs)
Marker Trace Type X Axis FAmplitude Markar Trace Type X Axie Amplituda
1 )] Frag 18.18 kHz 18,78 dBuU 1 (&3 Frag 175 kHz 17.47 dBpl

30 MHz - 25 GHz

B 3 Agilent R T
Mkrl 2,441 GHz
Ref 187 dBpV sAtten 10 dB 94.33 dBpV/
*Peak y
Log
la
dB/
ol
743 E 4
dBpl — .
Lafy Kol o,
$1 92 |
Start 39 MHz Stop 25.000 GHz
#Res BH 100 kHz #UBH 308 kHz Sweep 2.387 s (8192 pts)
Marker Trace Type ¥ Axis Auplitude
1 €3 Fregq 2.441 GHz 94.33 dBul
H @ Frag 2.286 GHz 35.68 dBwl
3 @ Fraq 2.545 GHz 26.82 dBpl
4 @ Frag 24.814 GHz 33.39 dByl

UL Japan, Inc.
Ise EMC Lab.
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Conducted Spurious Emission

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, DHS
2480 MHz
9 kHz - 150 kHz 150 kHz — 30 MHz
1 Agilent R T o Agilent R T
Mkrl 10,18 kHz Mirl 208 kHz
Ref 87 dBpV sAtten 16 dB 9.96 dBpl Ref 97 dBpV #fAtten 18 B 17.16 dBpV
#Peak | EP&B ‘
o | % |
dB/ DC Coupled dB/ DOC Coupled|
LgAv 4 Jn Ty Lafv B "
e SPLS [T RPN VTS NI N P e P T—— N ——
51 s2 s1 s2)
Start 900 kHz Stop 158.88 kHZ Start 150 kHz Stop 30.008 MHz

#Res BH 2008 Hz WJBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz sUBH 27 kHz Sneep 344.8 ms (1261 prs)
Marker Trace Type X Axis FAmplitude Markar Trace Type X Axie Amplituda
1 ) Fragq 16.18 kHz 9.96 dBpll 1 @ Freq 200 kHz 17.16 dBpll

30 MHz - 25 GHz

3 Agilent R T
Mkrl 2,480 GHz
Ref 187 dBpV sAtten 10 dB 94.20 dBp\
wPeak T
Log
la
dB/
ol
74.2 2
dBpi
Lafv g . .
$1 92 | \
Start 39 MHz Stop 25.000 GHz
#Res BH 100 kHz #UBH 308 kHz Sweep 2.387 s (8192 pts)
Marker Trace Type ¥ Axis Anplitude
1 €3 Freg 2.488 GHz 94,28 dBul
H @ Frag 2.325 GHz 36.14 dBul
3 @ Freg 2.585 GHz 27.37 dByl
4 @ Fraq 24.979 BHz 32.59 dByl

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. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, 3DHS5
2402 MHz
9 kHz - 150 kHz 150 kHz — 30 MHz
1 Agilent R T o Agilent R T
Mirl 11.08 kHz Mkrl 150 kHz
Ref 87 dBpV sAtten 16 dB 10.48 dBpl Ref 97 dBpV #fAtten 18 B 16.55 dBpY
wPeak | *Pesl ‘
Loy | iy |
dB/ DC Coupled dB/ DOC Coupled|
o
Q] i ST TS Y ST ) N A D Bl et e = -
51 82 T 5152
Start 900 kHz Stop 158.88 kHZ Start 150 kHz Stop 30.008 MHz

#Res BH 2008 Hz WJBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz sUBH 27 kHz Sneep 344.8 ms (1261 prs)
Marker Trace Type X Axis FAmplitude Markar Trace Type X Axie Amplituda
1 ©3) Frag 11.88 kHz 168.48 dBpl 1 3 Freq 158 kHz 16.55 dBpl

30 MHz - 25 GHz

B 3 Agilent R T

Mkrl 2.402 GHz

Ref 187 dBpV sAtten 10 dB 84.52 dBpl/
*Peak
Log T
10 5
dB/
ol
645 )
dBpl .
Lafiv Mj*_w‘mmi . o
$1 92 |
Start 39 MHz Stop 25.000 GHz
#Res BH 100 kHz #UBH 308 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type ¥ fixis Anglitude
1 [N Frag 2,462 BHz 84,52 dBul
H @ Frag 2.298 GHz 36.63 dBul
3 @ Fraq 2.557 BHz 38.32 dByl
4 @ Frag 24.741 BHz 32.53 dByl

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. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, 3DHS5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
1 Agilent R T o Agilent R T
Mkrl 10.76 kHz Mkrl 288 kHz
Ref 87 dBpV sAtten 16 dB 9.66 dBpl Ref 97 dBpV #fAtten 18 B 17.42 dBpV
wPeak | wPeak ‘
Log Log
18 | 10 |
dB/ DC Coupled dB/ DOC Coupled|
s
LgR LgA
EUL il T P R FST N T VAR [PRITH P SR SN S " T e P PR P — ’ . N
$1 82 $1 82
Start 9.00 kHz Stop 150.80 kHz Stare 150 kHz Stop 30.009 MHz
#Res BH 2008 Hz WJBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz sUBH 27 kHz Sneep 344.8 ms (1261 prs)
Marker Trace Type X Axis FAmplitude Markar Trace Type X Axie Amplituda
1 ©3) Frag 18.76 kHz 9,66 dBpU 1 3 Freq 288 kHz 17.42 dBpl
30 MHz - 25 GHz
3 Agilent R T
Mkrl 2,441 GHz
Ref 107 dBpV *Atten 10 dB 86.44 dBpV
*Peak |
Log 7
1a 9
dB/
o
4
dBw —3
LQRV [T rea. -
$1 92 |
Start 39 MHz Stop 25.000 GHz
#Res BH 108 kHz #UBH 300 kHz Sweep 2.387 s (8192 pts)
Marker  Trace Type ¥ fxis fAnglitude
1 @ Frea 2.441 Gz 26.44 dByl
H 2 Frag 2.286 GHz 36,74 dByll
E] @ Freg 2.545 GHz 39,88 dByl
4 @ Fraq 24.798 BHz 32.85 dByul

UL Japan, Inc.

Ise EMC Lab.
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Conducted Spurious Emission

Mkrl 2.480 GHz

Ref 187 dBpV sAtten 10 dB 87.39 dBpl
*Peak
Log
la
dB/
u]]
67.4 F. 4
e I A
Lafv - T (o
5182
Start 39 MHz Stop 25.000 GHz
#Res BH 100 kHz #UBH 308 kHz Sweep 2.387 s (8192 pts)
Marker Trace Type ¥ Axis Anplitude
1 €3 Freg 2.488 GHz 87,39 dBul
H @ Frag 2322 GHz 34.79 dBl
3 @ Freg 2.636 BHz 21.24 dByl
4 @ Frag 22.634 GHz 32.44 dByl

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx, Hopping Off, 3DHS5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
1 Agilent R T o Agilent R T
Mkrl 9.24 kHz Mkrl 175 kHz
Ref 87 dBpV sAtten 16 dB 9.49 dBpV Ref 97 dBpV #fAtten 18 B 16.94 dBpV
wPeak | #Pesl ‘
Log Log
1 | 10 |
dB/ DC Coupled dB/ DOC Coupled|
Lofv et A TR PITTITA LoAv Tl s PN " |
WP VA Ak A W g i ot g A it Mt 7 s s sk
S1 82 | 51 §2)
Start 9.00 kHz Stop 150.80 kHz Stare 150 kHz Stop 30.009 MHz
#Res BH 2008 Hz WJBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz sUBH 27 kHz Sneep 344.8 ms (1261 prs)
Marker Trace Type X Axis FAmplitude Markar Trace Type X Axie Amplituda
1 )] Frag 9.24 kHz 9,49 dBpll 1 @ Freq 175 kHz 16.94 dBpU
30 MHz - 25 GHz
3 Agilent R T

UL Japan, Inc.

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

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx DHS5
Hopping On
Low High
o Agilent R T o Agilent R
Mkr2 2.46@8 @08 GHz Mkr2 2.483 508 GHz
Ref 187 dBpV #Atten 10 dB 28,59 dBpV Ref 187 dBpV #Htten 10 dB 24.48 dBpV
wPeak | wPeak
Log 5 Log
18 e L 18
B/ JIAN B/
7 o
g
]
ol n ol
7%1 g 7&,7 Ty R .
dBpY 7 dBpY e AT, T T ATw /
Loy P A P Pt T P P Lafiv ‘ e =
51 82 51 82
Center 2.398 000 GHz Span 10 MHz Center 2.484 000 GHz Span 10 MHz
#Res BH 108 kHz sUEH 3080 kHz Sweep 1.84 ms (1201 pts) #Res BH 108 kHz sUBH 380 kHz Sweep 1.84 ms (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X RAxis fmplitude
1 @ Frag 2,482 917 GHz 92.09 dBul 1 @ Frag 2,486 B98 GHz 24,66 deyuU
2 @ Frag 2,460 088 GHz 28.59 dByy 2 @ Frag 2,483 568 6Hz 24.48 deyl
Hopping Off
Low High
= Agilent R T = Agilent R T
Mkr2 2.480 008 GHz Mkr2 2.483 508 GHz
Ref 187 dBpV #Atten 10 dB 36.04 dBpV Ref 187 dBpV #Atten 10 dB 28.60 dBwV
#Peak #Peak 1
Log 3 Log o=
1@ r "R 10 PR
4B/ /N 4B/
i Y i
\ 7 1
Y 1o i\
7 B Y
| % ¥ 7 h
R R T et LAy e e e e
s1 s '\ s1 s
Center 2.398 080 GHz Span 10 MHz Center 2,484 080 GHz Span 10 MHz
#Res BH 100 kHz #UBH 300 kHz Sweep 1.84 ms (1201 pts) #Res BH 100 kHz #UBH 300 kHz Sweep 1,84 ms (1201 pts)
Marker Trace Type X Hxis Amplitude Marker Trace Type X Rxis Amplitude
1 @ Freq 2.462 208 BHz 91.32 dByU 1 @ Freq 2.478 867 BHz 95.13 dByu
2 @ Freq 2.468 BOB GHz 36.84 dByU 2 @ Freq 2.483 588 BHz 28.68 dByU

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Conducted Emission Band Edge compliance

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx 3DH5
Hopping On
Low High
o Agilent R o Agilent R
Mkr2 2.46@8 @08 GHz Mkr2 2.483 508 GHz
Ref 187 dBpV #Atten 10 dB 31.18 dBpV Ref 187 dBpV #Atten 10 dB 28.72 dbpV
wPeak wPeak
Log 1 Log
) ST SR
dB/ rafpen ™ | a7 Y ™
!rl Y
/ i
ol L ol il
62.5 L 78.3 %
dBpY “' dBpY WAl
(B rerewrars rorw s [ sopervre Tom s opveves e P UL Lafiv N
51 82 51 82
Center 2.398 000 GHz Span 10 MHz Center 2.484 000 GHz Span 10 MHz
#Res BH 108 kHz sUEH 3080 kHz Sweep 1.84 ms (1201 pts) #Res BH 108 kHz sUBH 380 kHz Sweep 1.84 ms (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axis fimplitude
1 @ Freg 2.403 808 GHz 85.49 dByl 1 @ Freg 2.488 208 GHz 96.26 dBul
2 @ Freg 2.408 008 GHz 31.18 dBul 2 @ Freg 2.483 508 GHz 28.72 dBpl
Hopping Off
Low High
= Agilent R T = Agilent R T
Mkr2 2.480 008 GHz Mkr2 2.483 508 GHz
Ref 107 dBpY #Atten 10 dB 33.02 dBwV Ref 107 dBpY #Atten 10 dB 26,03 dBpV
#Peak #Peak
Log Log
10 o 10 R,
dB/ I ) A B/ / \‘
g y / )
T
/ | J \ )
DI Y DI - \
66.7 / 70.4 L
dBpv v dBp St —
LAy —— S Lafv . oS L W < VY W e LS
$1 82 $1 82
Center 2.398 080 GHz Span 10 MHz Center 2,484 080 GHz Span 10 MHz
+Res BH 100 kHz *UEH 380 kHz Sweep 1.84 ms (1201 prs) +Res BH 100 kHz *UEH 380 kHz Sweep 1.84 ms (1201 pts)
Marker Trace Type X Hxis Amplitude Marker Trace Type X Rxis Amplitude
1 @ Freq 2.482 192 BHz 86.70 dByU 1 @ Freq 2.479 87 BHz 98.41 dByU
2 @ Freq 2.480 8RB GHz 33.82 dByU 2 @ Freq 2.483 588 BHz 26.03 dByU

UL Japan, Inc.
Ise EMC Lab.
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99%Occupied Bandwidth

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H
Date November 30, 2015
Temperature / Humidity 21 deg. C/37%RH
Engineer Shinichi Miyazono
Mode Tx Hopping Off
Hopping Off, DH5 Hopping Off, 3DH5
2402 MHz 2402 MHz
o Agilent R T o Agilent R T
Ref 107 dBpV #Atten 10 dB Ref 107 dBpV #Atten 10 dB
»Peak wPeak
Log Log
16 . 16 ;
B/ al s B/ [eed A
e ~ = =
._J?f‘. - \i\ 9; ?' \.?\\f
J’I‘ A\ N Sty aet A
yaiowi T ] eV T e M Ay e
o
Lgfv Lafv
ML S2 ML S2
Center 2.402 999 @ GHz Span 3 MHz Center 2.402 999 @ GHz Span 3 MHz
#Res BH 30 kHz #UBH 100 kHz Sweep 3.2 ms (1201 pts) #Res BH 30 kHz #UBH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BW % Pur  99.00 1 Occupied Bandwidth Occ BW % Pur  99.00 1
867.7492 kHz % dB -20.0 & 11565 MHz % dB -20.00
Transmit Freq Error 42,818 kHz Transmit Freq Error 36616 kHz
% dB Bandwidth 947.774 kHz % dB Bandwidth 1.256 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
Log Log
18 P Wa a¥a 10 —".
a8/ 7 ™ dB/ I i A Y
Faudl haX: s s
A ~ / \
et S \ L~ e Y N~ ]
Lghv LgAv
Ml S2 Ml S2
Center 2.441 008 @ GHz Span 3 MHz Center 2.441 008 @ GHz Span 3 MHz
#Res BH 30 kHz sUBH 108 kHz Sweep 3.2 ms (1201 pts) #Res BH 30 kHz sUBH 108 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandvidth Occ BH % Pur  99.00 # Occupied Bandvidth Occ BH % Pur  99.00 %
859.5244 kHz %4 -20.60 & 11538 MHz % -20.60 &
Transmit Freq Error 18197 kHz Transmit Freq Error  27.286 kHz
% dB Bandwidth 953.202 kHz % dB Bandwidth 1.257 MHz
2480 MHz 2480 MHz
- Agilent R T - Agilent R T
Ref 187 dBpV #Atten 10 dB Ref 187 dBpV #Atten 18 dB
#Peak #Peak
Log " Log
18 AN 18 FA
dB. e - 4B L -
! Ewal AT T ! b e
A B 7
v N L S e o [ e
s - e
LaAv LoAv
M1 §2 M1 §2
Center 2.480 080 @ GHz Span 3 MHz Center 2.480 080 @ GHz Span 3 MHz
#Res BH 30 kHz *UEH 100 kHz Sweep 3.2 ms (1201 pts) #Res BH 30 kHz *UEH 100 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandvidth Occ BH % Pwr  99.06 7 Occupied Bandvidth Occ BH % PWr  99.00 7
8532131 kHz xd 200 & 1.1618 MHz xd 200 &
Transmit Freq Error  19.623 kHz Transmit Freq Error  28.506 kHz
% dB Bandwidth 946.115 kHz % dB Bandwidth 1.279 MHz

UL Japan, Inc.
Ise EMC Lab.
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99% Occupied Bandwidth

Test place Ise EMC Lab. No.6 Measurement Room
Report No. 11025351H

Date November 30, 2015

Temperature / Humidity 21 deg. C/37%RH

Engineer Shinichi Miyazono

Mode Tx Hopping On

|~ s Agilent

Ref 187 dBpV *Atten 10 dB

Hopping On, DH5
R

- Agilent

Hopping On, 3DH5
R

Ref 1687 dBpY #Atren 18 dB

#Peak #Peak

?(]ag - T —— - -q-w\? ?(]ag e e ®

B/ | B/ i

£ % € > ‘,\ -
1 | |
i i \
— WLJ | e o |-

LgRv LgAv

M1 s2 M1 s2

Center 2.441 0@ GHz Span 109 MHz Center 2.441 88 GHz

#Res BH 1 MHz
Occupied Bandwidth

*UBH 3 MHz

Sweep 1.04 ms (1201 prs) *Res BH 1 MHz sUBK 3 MHz

Span 108 MHz
Sweep 1.04 ms (1201 prs)

Occ BH % Pur

99.00 7

Occupied Bandwidth

Occ BH % Pur

99.00 7

78.3178 MHz

% dB -26.60 dB

78.3140 MHz "% 200 %
Transmit Freq Error 247520 kHz Transmit Freq Error 282587 kHz
» dB Bandwidth 81.088 MHz » dB Bandwidth 81.421 MHz

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 2: Test instruments
Test equipment
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
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 IKMC-36 - RE -
COTS-MEMI [ EMI measurement TSJ TEPTO-DV - RE -
program
MSA-03 Spectrum Analyzer Agilent [E4448A MY44020357 RE 2015/05/18 * 12
MHA-20 Horn Antenna 1-18GHz | Schwarzbeck BBHA9120D 258 RE 2015/05/18 * 12
MCC-167 Microwave Cable Junkosha IMWX221 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
MHEF-25 High Pass Filter UL Japan IHPF SELECTOR [ 001 RE 2015/09/16 * 12
3.5-18.0GHz
MTR-08 Test Receiver Rohde & Schwarz  [ESCI 100767 RE 2015/09/02 * 12
MBA-03 Biconical Antenna Schwarzbeck BBA9106 1915 RE 2015/10/11 * 12
MLA-03 Logperiodic Antenna Schwarzbeck [USLP9143 174 RE 2015/10/11 * 12
MCC-51 Coaxial cable UL Japan - - RE 2015/07/13 * 12
MAT-70 Attenuator(6dB) Agilent 8491 A-006 MY52460153 RE 2015/04/08 * 12
MPA-13 Pre Amplifier SONOMA 310 260834 RE 2015/03/10 * 12
INSTRUMENT
MOS-14 Thermo-Hygrometer Custom (CTH-201 1401 AT 2015/01/13 * 12
MBM-10 Barometer Sunoh SBR121 832 AT 2013/12/17 * 36
MMM-12 DIGITAL HiTESTER Hioki 3805 060500120 AT 2015/02/05 * 12
MSA-15 Spectrum Analyzer Agilent E4440A MY46187105 AT 2015/11/11 * 12
MAT-90 Attenuator Weinschel (WAS56-10 56100306 AT 2015/06/01 * 12
Associates
MPM-16 Power Meter Agilent 8990B MY51000271 AT 2015/04/01 * 12
MPSE-22 Power sensor Agilent IN1923A MY 54070003 AT 2015/04/01 * 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.
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




