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1 Summary of Test
1.1 Modification history of the test report
Document Number Modification History Issue Date
JPD-TR-19044-0 First Issue Refer to the cover page
1.2 Standards
CFR47 FCC Part 27 Subpart C
CFR47 FCC Part 27 Subpart H
1.3 Test methods
KDB 971168 D01 Power Meas License Digital Systems v03r01
ANSI/TIA/EIA-603-D-2010
1.4 Deviation from standards
None
15 List of applied test(s) of the EUT
Test i_tem Test item Condition Result Remark
section
2.1046 Conducted Output Power Conducted PASS *1
27.50 Effective Radiated Power Radiated PASS -
27.50 Peak to Average Ratio Conducted PASS -
2.1049 Occupied Bandwidth Conducted PASS -
27.53 Band Edge Spurious and Harmonic at
2.1051 Antenna Terminal Conducted PASS .
27.53 Radiated emissions and .
2.1053 Harmonic Emissions Radiated PASS .
217.54 Frequency Stabilit Conducted PASS -
2.1055 quency y

*1: Refer to RF Exposure Report (Test Report_SAR)

1.6 Test information
None

1.7 Test set up
Table-top

1.8 Test period

04-December-2018 - 04-February-2019
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2.1

Equipment Under Test

EUT information

Applicant

Equipment Under Test (EUT)

Model number
Serial number

Trade name

Number of sample(s)
EUT condition
Power rating

Size

Environment

Terminal limitation

RF Specification

Frequency of Operation

Modulation type

Emission designator

Effective Radiated Power
(E.R.P.)

Antenna type

Antenna gain

TUV SUD Japan Ltd.

KYOCERA Corporation

Yokohama Office 2-1-1 Kagahara, Tsuzuki-ku Yokohama-shi,
Kanagawa, Japan

Phone: +81-45-943-6253 Fax: +81-45-943-6314
Mobile Phone

JA53

N/A

Kyocera

1

Pre-Production

Battery: DC 3.8V

(W) 51.3 x (D) 17.4 x (H) 112.3 mm

Indoor and Outdoor use

-20°C to 60°C

Up Link
LTE Band X VII: 704-716 MHz

Down Link
LTE Band X VII: 734-746 MHz

QPSK, 16QAM

BW 5M QPSK: 4M52G7D, 16QAM: 4M53W7D
BW 10M QPSK: 8M97G7D, 16QAM: 8M97W7D

QPSK: 0.5248 W (27.2 dBm)
16QAM: 0.4898 W (26.9 dBm)

Internal antenna

0.19 dBi

Page 4 of 51
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2.2 Modification to the EUT

The table below details modifications made to the EUT during the test project.

Modification State ‘ Description of Modification ‘ Modification fitted by ‘ Date of Modification

Model: JA53, Serial Number: N/A

0 ‘ As supplied by the applicant ‘ Not Applicable ‘ Not Applicable

2.3 Variation of family model(s)
23.1 List of family model(s)

JA53 has model with camera and without camera.

2.3.2 Reason for selection of EUT

Not applicable

2.4 Description of test mode

The EUT had been tested under operating condition.
There are three channels have been tested as following:

Band Modulation Bandwidth Channel Frequency
[MHZ]
23755 706.5
5 MHz 23790 710.0
23825 713.5
QPSK 23780 709.0
10 MHz 23790 710.0
LTE Band 23800 711.0
X VI 23755 706.5
5 MHz 23790 710.0
23825 7135
16QAM 23780 709.0
10 MHz 23790 710.0
23800 711.0

The field strength of spurious emissions was measured at each position of all three axis X, Y and Z
to compare the level, and the maximum noise.

The worst emission was found in X-axis, Open (Without camera), Z-axis, Open (With camera) and
the worst case recorded.

TUV SUD Japan Ltd. page 5of 51
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3 Configuration of Equipment
Numbers assigned to equipment on the diagram in “3.2 System configuration” correspond to the list in “3.1
Equipment used”.
3.1 Equipment used
No. Equipment Company Model No. Serial No. FCC ID/DoC Comment

1 | Mobile Phone KYOCERA | JA53 N/A JOYJA53 EUT
3.2 System configuration

1. Mobile Phone
(EUT)

TUV SUD Japan Ltd. Page 6 of 51
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4 Test Result

4.1 Effective Radiated Power
4.1.1 Measurement procedure

[FCC 27.50]

<Step 1>

The EUT and support equipment are placed on a 1 meter x 1 meter surface, 0.8 meter height styrene
foam table. Radiated emission measurements are performed at 3 meter distance with the broadband
antenna (Log periodic antenna). The antenna is positioned both the horizontal and vertical planes of
polarization and height is varied 1 to 4 meters and stopped at height producing the maximum emission.
The bandwidth of the spectrum analyzer is set to 1 MHz. The turntable is rotated by 360 degrees and
stopped at azimuth of producing the maximum emission.

<Step 2>

The substitution antenna is replaced by the transmitter antenna (EUT).

The frequency of the signal generator is adjusted to the measurement frequency.
Level of the signal generator is adjusted to the level that is obtained from step 1, and record the
emission level of signal generator.

The spectrum analyzer is set to;

a) Span = 1.5times the OBW

b) RBW = 1-5% of the expected OBW, not to exceed 1 MHz

c) VBW =3xRBW

d) Number of sweep points = 2 x span / RBW

e) Sweep time = auto-couple

f)  Detector = RMS (power averaging)

g) Ifthe EUT can be configured to transmit continuously (i.e., burst duty cycle = 98%), then set the
trigger to free run.

h) If the EUT cannot be configured to transmit continuously (i.e., burst duty cycle < 98 %), then use a
sweep trigger with the level set to enable triggering only on full power bursts and configure the EUT
to transmit at full power for the entire duration of each sweep. Ensure that the sweep time is less
than or equal to the transmission burst duration.

i) Trace average at least 100 traces in power averaging (i.e., RMS) mode.

i)  Compute the power by integrating the spectrum across the OBW of the signal using the
instrument’s band power measurement function, with the band limits set equal to the OBW band
edges.

If the instrument does not have a band power function, then sum the spectrum levels (in linear
power units) at intervals equal to the RBW extending across the entire OBW of the spectrum.

- Test configuration

Test room Measurement room

Spectrumanalyzer /

Antenna : Preamplifier Receiver
Cable system :

TUV SUD Japan Ltd. Page 70f 51
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4.1.2 Calculation method

Result (ERP) = S.G Reading - Cable loss + Antenna Gain
Margin = Limit — Result (ERP)

Example:

Limit @ 710MHz : 34.7 dBm

S.G Reading = 25.5 dBm Cable loss = 0.7 dB Ant. Gain =-10.1 dBd
Result = 25.5- 0.7 + (-10.1) = 14.8 dBm

Margin = 34.7 — 14.8 = 19.9 dB

41.3 Limit

3 W (34.7 dBm)
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4.1.4 Test data
Date 04-December-2018
Temperature 22.8 ['C]
Humidity 26.3 [%] Test engineer
Test place 3m Semi-anechoic chamber Kazunori Saito
Date 04~05-December-2018
Temperature 25.8 ['C]
Humidity 34.3 [%] Test engineer
Test place 3m Semi-anechoic chamber Taiki Watanabe
Date 05~06-December-2018
Temperature 24.2 [°C]
Humidity 34.3 [%] Test engineer
Test place 3m Semi-anechoic chamber Taiki Watanabe
Date 17-January-2019
Temperature 18.8 ['C]
Humidity 28.5 [%] Test engineer
Test place 3m Semi-anechoic chamber Kazunori Saito

[LTE Band X VII - With camera]
QPSK, BW 5MHz

S.A S.G

Frequency . . Cable loss Ant.Gain Result Limit Margin
HV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 706.5 -84 335 0.7 5.6 27.2 34.70 7.5
H 710.0 -8.5 33.6 0.7 -5.6 27.2 34.70 75
H 7135 9.1 333 0.7 5.7 26.9 34.70 7.8
16QAM, BW 5MHz
S.A S.G . - .
Frequency . X Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]Q [ dBm]Q [dB] [dBd] [dBm] [dBm] [dB]
H 706.5 9.9 319 0.7 -5.6 25.6 34.7 9.1
H 710.0 -10.0 32.0 0.7 -5.6 25.6 34.7 9.1
H 7135 9.9 325 0.7 5.7 26.1 34.7 8.6
QPSK, BW 10MHz
S.A S.G . . .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 709.0 -8.5 335 0.7 -5.6 27.1 34.7 7.6
H 710.0 -8.7 334 0.7 5.6 27.0 34.7 7.7
H 711.0 9.0 33.1 0.7 -5.6 26.7 34.7 8.0
16QAM, BW 10MHz
S.A S.G . o .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]Q [ dBm]Q [dB] [dBd] [dBm] [dBm] [dB]
H 709.0 9.6 32.3 0.7 -5.6 25.9 34.7 8.8
H 710.0 -8.8 333 0.7 -5.6 26.9 34.7 7.8
H 711.0 9.3 32.8 0.7 -5.6 26.4 34.7 8.3

TUV SUD Japan Ltd.
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[LTE Band X VII - Without camera]
QPSK, BW 5MHz

S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] 0B m]9 0B m]9 [dB] [dBd] [dBm] [dBm] [dB]
H 706.5 -8.7 33.2 0.7 -5.6 26.9 34.7 7.8
H 710.0 8.7 334 0.7 5.6 27.0 34.7 7.7
H 7135 9.1 333 0.7 5.7 26.9 34.7 7.8
16QAM, BW 5MHz
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Reading Reading
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 706.5 9.6 32.2 0.7 -5.6 25.9 34.7 8.8
H 710.0 9.9 321 0.7 -5.6 25.7 34.7 9.0
H 713.5 -12.2 30.1 0.7 5.7 23.7 34.7 11.0
QPSK, BW 10MHz
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 709.0 -8.8 33.2 0.7 -5.6 26.8 34.7 7.9
H 710.0 -8.6 335 0.7 -5.6 27.1 34.7 7.6
H 711.0 9.0 33.1 0.7 -5.6 26.7 34.7 8.0
16QAM, BW 10MHz
S.A S.G . i .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Reading Reading
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 709.0 9.8 321 0.7 -5.6 25.7 34.7 9.0
H 710.0 9.3 32.7 0.7 -5.6 26.3 34.7 8.4
H 711.0 9.5 32.6 0.7 -5.6 26.2 34.7 85

TUV SUD Japan Ltd. Page 10,151
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4.2 Peak to Average Ratio

4.2.1 Measurement procedure

[FCC 27.50]
The peak to average ratio was measured with a spectrum analyzer connected to the antenna terminal.

The spectrum analyzer is set to;
a) Power Stat CCDF mode
b) Set resolution / measurement bandwidth = signal’s occupied bandwidth.
c) Set the number of counts to a value that stabilizes the measured CCDF curve.
d) Set the measurement interval as follows:
1) For continuous transmissions, set to 1ms.
2) For burst transmissions, employ an external trigger that is synchronized with the EUT burst timing
sequence, or use the internal burst trigger with a trigger level that allows the burst duration.
e) Record the maximum PAPR level associated with a probability of 0.1%.

- Test configuration

Power splitter
Spectrum Wireless
Analyzer Attenuator Communication
Coaxial cable Coaxial cable Tester
EUT
422 Limit
13 dB or less
4.2.3 Measurement result
Date 07-December-2018
Temperature 21.8 ['C]
Humidity 36.3 [%] Test engineer
Test place Shielded room No.4 Taiki Watanabe
Peak to Average -
Band Channel Frequency Modulation BW RB Power Ratio Limit
[MHZ] [MHZ] [dB] [dB]
5 25-0 5.37 13
LTE 23790 710.0 QPSK 10 50-0 4.62 13
Band X VII ' 160AM 5 25-0 6.19 13
10 50-0 6.26 13

TUV SUD Japan Ltd.
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16QAM, BW 5MHz, RB25-0
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4.3 Occupied Bandwidth
4.3.1 Measurement procedure
[FCC 2.1049]

The Occupied bandwidth was measured with a spectrum analyzer connected to the antenna terminal.

The spectrum analyzer is set to;

a) RBW = 1-5% of the expected OBW & VBW = 3 x RBW
b) Detector = Peak

c) Trace mode = Max hold

d) Sweep time = auto-couple

- Test configuration

Power splitter
Spectrum Wireless
Analyzer Attenuator N Communication
Coaxial cable Coaxial cable Tester
EUT
4.3.2 Limit
None

TUV SUD Japan Ltd. Page 14.f51
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4.3.3 Measurement result

Date . 07-December-2018
Temperature . 21.8 ['C]
Humidity . 36.3 [%] Test engineer
Test place . Shielded room No.4 Taiki Watanabe
BW e UL RB UL RB Frequency 26dB Bandwidth 99% OBW
Allocation Start [MHz] [MHZz] [MHZ]
5MHz QPSK 12 7 7100 3.191 2.3271
25 0 5.065 45247
12 7 3.414 2.3324
SMHz 16QAM 25 0 7100 5.022 45272
25 12 6.081 4.6759
10MHz QPSK 50 0 7100 9.871 8.9657
25 12 5.966 4.6872
10MHz 16QAM 50 0 710.0 9834 89701
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4.3.4 Trace data

[LTE Band X VII]
Channel: 23790

QPSK, BW 5MHz
RB12-7
5 Aglent
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.
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RB25-0
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QPSK, BW 10MHz
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4.4 Band Edge Spurious and Harmonic at Antenna Terminals
4.4.1 Measurement procedure

[FCC 27.53, 2.1051]

The band edge spurious and harmonic was measured with a spectrum analyzer connected to the antenna
terminal.

The spectrum analyzer is set to;

<Band Edge>

a) Span was set large enough so as to capture all out of band emissions near the band edge
b) RBW = 1% of the emission bandwidth or 2% of the emission bandwidth

c) VBW 23 xRBW

d) Detector = RMS

e) Trace mode = Max hold

f)  Sweep time = auto-couple

g) Number of sweep point =2 2 x span / RBW

<Spurious Emissions>

a) RBW =1MHz & VBW 2= 3 x RBW

b) Detector = Peak

c) Trace mode = Max hold

d) Sweep time = auto-couple

e) Number of sweep point =2 2 x span / RBW

- Test configuration

Power splitter
Spectrum Wireless
Analyzer Attenuator Communication
Coaxial cable Coaxial cable Tester
EUT
4.4.2 Limit
-13 dB or less
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4.4.3 Measurement result

Date 07-December-2018
Temperature 21.8 ['C]
Humidity 36.3 [%] Test engineer
Test place Shielded room No.4 Taiki Watanabe
Band Modulation Bandwidth Results
5MHz See the trace data PASS
QPSK
LTE 10MHz See the trace data PASS
Band X Vi 5MHz See the trace data PASS
16QAM
10MHz See the trace data PASS

TUV SUD Japan Ltd.

Page 19 of 51




Document Number: JPD-TR-19044-0

4.4.4 Trace data

[LTE Band X VII]
(Band Edge)
QPSK, BW 5MHz, RB1-0
Channel: Low
o Aglent

Hkrl 783,93 HHz
Ref 38 dBm sArten 48 dB =15.625 dBm
*Avg
Log I LT
18 i
48/ | |
0Ffst
173 | ) LS

i
13, - 1
dBm | S e : 'IIL,;,,,_,MUJR“

HL 52| _
Conrer 704,80 HHz Span 18 MHz
sRas BH 188 kHz VEH 388 kHz Sweep 3067 ma (1881 prs)

Harkar Trace Twpa X fixis fmplituda
1 (4§ Fraq 783,99 Miz -10.62 dEn

Herl 0347334 b HHz

Ref 18 dBm sArten 28 dE ~62.968 dBEm
Wvg | -
Log
14
dBs |
OFFse
173 |
dB
ol |
-13.8 1
B e T — T I e PP RS
Phiveg
1@8
Seare 697900 B HHz Stop GIE.00A @ HHz
#Res BH 38 kHz VBH 91 kHz Sweep 1 ms (10881 prs)

HMarkar Traca Tvpa X Rxis Amplitude

1 L4 b Fraq B97.934 & MHz -B2.9% dEn
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QPSK, BW 5MHz, RB1-24
Channel: High

Herl 7lEmE HHz
Ref 38 dBm sHten 48 dB ~17.849 dEm
sfvg
Log
18
dB/
Offst

173 | ;
4B ." ?

ol { \
13,0 I ,.J'/ \
dBm e G e

Phvg
188
Hl 52
Conter 716,88 MHz Span 18 MHz
sRes BH 108 kHz VBN 30D Mz Swesp JAGT ma (1081 pis)
Markar Trace Twpa i e fmplitude
4 ] Frag TLEA2 Mz =17.05 din

Ay W sty i b .

Herl #4015 @ HHz

FRef 18 dbm *Arren 28 dB =78.563 dBm
vy | 2 :

Log

1@

a8/ |

Offse

173 |

o

U

-13.8

dbm | Y

Ll e e e o e e e e e
e8|

Srare 746880 @ HHz Stop 746180 @ HHz
oRes BH 38 kHz VBN 31 kHz Sweop 1 ms (1881 prs)

Harkar Trace Trpa X Axis Amplituda
1 1y Freq 746015 @ MHz -70.56 dEn
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QPSK, BW 5MHz, RB25-0
Channel: Low

Ref 38 dBm *Areen 48 dB =24.459 dBm
L] 'I'g

Log

18 i
dB."' II;-'---uv-v-.-—-*----h-.-v-.-.-'-u- ddddd g e,
0ffa |I |
173

g S —— \

o e SR

-13.8 P
dBm ™
FAva
168
Hl 52 | |
Center J84.80 HHz Span 18 MHz
sRes BH 188 kHz WEH 308 kHz Sweep 1.R67 ms (1081 prad
Markar  Trace Type X fixis Asplitide
1 1) Fraq 703,99 Mi= =24.45 diin

Mkrl B3C31E /3 HHz
Ref 18 dBm sfreen 28 dB =51.483 dBm
Avg [ AR O oo
Log
18
dg/ |
OFfst
173 |
d8 |
o b
—!1.9 e e i
dBm
188
Start 697,500 0B Mz Stop HYE.090 89 HHz
shes BH 39 kHz VBN 31 kHz _ Gweep 1 ms (1081 pts)
HMarkar Trace Tvpe ¥ i raghtude
1 {1 Freq BYT.518 73 rez -51.41 dBa
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QPSK, BW 5MHz, RB25-0

Channel: High
o Agient
Hirl 716,81 HHz
Ref 39 dBm *Aren 48 dB -25.995 dEm
ua ]
Log
16

&/ | b s e i '

Offse || | '
173 | J : : 1 : I 1
& | { |
o | | |
-13.8 et

dBm | T T v
Phiveg
1aa |
L S ! i :
Center 716,28 HHz Span 18 MHz
sRes BH 100 kHz VEH 300 kiz Swesp 3867 ms (1601 prs)

Harkar Trace Twpe X Axis Amplituda

1 {1 Fraq 6.1 MHz -Z26.08 dBw

Mirl 746,083 38 HHz
FRef 18 dbm *Arren 28 dB =78.334 dBm
vy | 2
Log
1@
a8/ |
OFfse
173 |
o
U
-13.8
dbm [
?Hk«; e e e i ———" At
leg |
Srare 746800 @0 MHz Stop 746.198 889 HHz
oRes BH 38 kHz VBN 31 kHz Sweop 1 ms (1881 prs)

Harkar Trace Trpa X Axis Amplituda
1 1y Frag 746,803 98 Mhz -70.33 dEn
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16QAM, BW 5MHz, RB1-0
Channel: Low

Herl 78359 HHz

Ref 38 dBm sfirtan 48 4B ~17.793 dBm
*Rvg | L -

Leg | 1 1 T

10 | | a\

o/ | . [\

Offse | |
173 | : L : L ‘{ \ :
48 | ]

%30 | ' f kd ' fa
dBm | _WW_JMMMJ | T — I'k

Phug |
198 |
O I A
Center 784,89 MHz Span 18 MHz
sRes BM 102 kN2 VEM 399 kN2 Sweep 3067 ms (1081 prs)
HMarkar Traca Type X Awis Fuphtuda
1 1) Frag 783,99 HHz -17.79 dBw

Hirl f:-ﬁ!.ﬁ!.! 2 HHz

Ref 19 dbm *Firten 20 dB -63.354 dEm
sfvg | [ )

Loy |

1@

a8/ |

OFfst |

17.3 |

4B
o

-13.8 | i
v J§ .. e e v SR, S A " T B
PAvg |

190 |

HL os2i ! | I P——
Stare 697,309 @ MHz Stop G5,880 8 HHz
*Res BH 38 kHz VEH 91 kHz Gweep 1 ms (1081 prs)

Harkar Trace Type W Anis Fmphitude - =]
1 1y Frag 697,907 Z HHz -B3L35 difm
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16QAM, BW 5MHz, RB1-24
Channel: High

Hirl !15.3‘1 HHz

Ref 3@ dBm shitren 49 45 ~231.814 dBm
vy | - :
Log | B
18
&8/ | J
0fFst I 1
173 | I 1
a8 | l” l
0l [l {
- A +f
dBm | e - e s
'r'H-..,u] |
108
Hl 52|
Conter Flb.09 MHz Span 18 MHz
sRes BH 108 kHz VEN 388 khiz Swasp JO6T ms (1081 prsd
Marker  Trace Typa X Ao Aapktude
(1) Frag 711 My -J3.8] dfe

e o Byt

Hirl !dﬁ.ﬂﬁﬁ ! HHz

Ref 18 dBm *frten 28 dB =76.584 dBm
*ug | L L

Loy |

18

48/ |

OFfst |

17.3 |

4B
0l |

-13.8 |

L e e e e o
188 |

WL OS2 ! | N S—
Stary 746,809 @ MHz Stop 746,180 @ HHz
sRes BH 38 kHz VEH 91 kHz Gweep 1 ms (1081 prs)

Harkar Trace Type X Auis Fmphitude = 1
1 1y Frag 745,896 7 HHz -7EL5E difm
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16QAM, BW 5MHz, RB25-0
Channel: Low

Hirl 9 HHz

Ref 38 dBm #ftten 48 dB =25.9453 dBm
*Rug | I

Log

18

dB."’ T o P T B g By gy
Offst | f-

17.3 : | : |  — |
a4 | i/

0 | ..-.-.--\.«—f

-13.8 e

-iBm | ———

PRva |

188

Hl el

Conter 784,89 MHz Span 18 MHz
sRes BH 108 kHz VEH 388 kHz Sweep 3067 ma (1081 pis)

Harbar Traca Typa K Amie Paphituda
1 1) Frag 7399 HHz =26.95 dim

m Mierl &9!.342 l&l HHz

Ref 18 dBm sfitten 28 4B =52.176 dBm
g [ e e Al
Loy

18

a8/ |

DFfst

17.3 |

dB

-138 "
dBm
148
WLoS2f | N R [
Start B @) MHz Stop 695,229 2R HHz
*Res BH 38 kHz VEH 21 iz Sweep 1 ms (1981 pis)
HFarkar Trace Trpa I Ry Pagditgde
1 1y Frea G7.942 79 MEx -51.18 dim
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16QAM, BW 5MHz, RB25-0
Channel: High

Herl 7lol HHz

Ref 3@ dBm *Arten 48 dB =27.511 dBm
*Rug | T

Leg |

18

dB.fl .ﬁmﬁwmﬁwmmfml

Offst ||

17.3 | |II : L : L

4B IPJ ] h
ol ]

134 | et T O

dBm | t t 1 T T me
Bhivg |

G

HL s L ! .

Center 71608 MHz Span 18 MHz
#hes BH 188 kHz VEH 388 kHz Sweep 3O6T ms (1081 pre)

Harkar Trace Type X Axis Fmpltuda = 1
1 {1 Frag 716,81 HHz -27.61 dim

Hirl !dﬁ.ﬂzd & HHz

Ref 18 dBm *frten 28 dB =76.591 dBm
*ug | L bl

Loy |

18

48/ |

OFfst |

17.3 |

4B
0l |

-13.8 |

dBm | T T
Phvg | e N e S R
188 |

L ! | N S—
Stary 746,809 @ MHz Stop 746,180 @ HHz
sRes BH 38 kHz VEH 91 kHz Gweep 1 ms (1081 prs)

Harkar Trace Type W Anis Fmpitude - =]
1 1y Frag 7dE.024 B HHz -7EL59 difm
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QPSK, BW 10MHz, RB1-0
Channel: Low

Merl 70358 HHz

Ref 32 &Bm *fitten 48 dB -31.349 dBn
sfvg | [

Leg | 1 1 |

130 | \«__“_*‘Jﬁ.l If\
W s2|

dim | i P w———
Center 704,89 HHz ! Span 20 MHz

18 } }

d/ | _ J

OFfst |

e

Phivg |

sRes BH 158 kHz SUBH 478 kHz Sweep 2.733 ms (1801 prs)
Harkar Traca Type ¥ Awis Fnplituda

173 | : L : L o
48 | '
1] | ;
168
1 ) Frag 703,95 HHz -31.35 dim

Hirl f:-ﬁ!.?:\ﬂ B HHz

Ref 18 dBm *firten 28 dB ~65.805 dBm
sfvg | [

Loy |

18

dBs |

OFfst |

17.3 |

4B
o ! !
-13.8 |

dBm | i i —I = s e B PR NN
PRy | — T

188 |

HL os2i ! | I P——
Stare 697,309 @ MHz Stop G5,880 8 HHz
*Res BH 38 kHz *WEH 91 kHz Gweep 1 ms (1081 prs)

Harkar Trace Type X Anis Fesplitude - =]
1 1y Frag 697,958 @ HHz -B5.040 difm
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QPSK, BW 10MHz, RB1-49
Channel: High

Mirl !15.32 HHz

Ref 3@ dBm sfitven 49 8 -38.435 dBm
vy | :
Log
18
8/ |
0fFst |
17.3 | : I—%
B | - | -
o | fl -
13.8 Il e Y
T T S—— i g S B = ST R S
'r'H-..,u] |
108
Hl 52|
Conver 71608 MHz Span 2B MHz
sRes BH 158 kHz oVEH 478 khz Swanp 2733 ms (109] pis)
Harkar Traca Tvpa X A Aaphtudes
(1) Frig TLE.82 My -38,44 dfw

Hkrl !dﬁ.ﬂ&! 3 HHz

Ref 18 dBm *frten 28 dB =F5.545 dBm
*Avg | T

Loy |

18

48/ |

OFfst |

17.3 |

4B
0l |

-13.8 |

dBm | 1 1 1

Fhivg | S SN N —— N S e S [ E——
188 |

HL 52 ! | N S—
Stary 746,809 @ MHz Stop 746,180 @ HHz
sRes BH 38 kHz *WEH 91 kHz Gweep 1 ms (1081 prs)

Harkar Trace Type X Anig Amphtude = 1
1 1y Frag 7dE.H25 G HHz -GS difm
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QPSK, BW 10MHz, RB50-0
Channel: Low

Hirl A2 HHz

Ref 3@ dBm #Hirten 48 dB =28.183 dBm
L T

Log

18

48/ F e e L

Offst | |I 1|

173 J
& | ] )\
[ == 9

134 | I e b
-iBm ;‘__'_.
PRva |
168
Hl el
Conter 784,89 MHz Span 20 MHz
sRes BH 1598 kHz oVBH 478 kHz Sweep 2,733 ma (1081 pra)
Harbar Traca Type K Amig Paphituda
1 L8] Frog 7392 HHz =20.18 dbm

Ref 18 dBm sfitten 28 4B =41.158 dBm
vy [ kel e
Loy
18
a8/ |
Offst
17.3 |
dB

e e e ~ =

o

-138

dBm |

168

HLos2|

Start 637,908 @ MHz

eRes BH 30 kHz
Marker  Trace Trow

1 1d Frag

Stop 696000 § HHz
Sweep 1 ms (1881 pts)

[ 1=
-4L.15 die
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QPSK, BW 10MHz, RB50-0
Channel: High

Herl 7loge HHz

Ref 38 dBm *Arten 48 dB -23.939 dBm
*Rug | T

Leg |

e | |

d8s | r“"‘"""“'"“_"""""'""' "'—"“"""‘"-H-_mh-_'._l

Offse | [

173 o : L : L 1

48 | ] L

o | ¢

-13.8 | e
Bhivg |

G

HL s L ! .
Center 71608 MHz Span 28 MHz
#Res BH 158 kHz BN 478 kHz Sweep 2733 ms (1081 prs)

Harkar Trace Type X Anis Fmplituds = 1
1 {1 Frag 71882 HHz -38.849 dim

P [

IL"-—---..—....-..-..-.m.---.».—

Hirl !dﬁ.ﬂlﬁ B HHz

Ref 18 dBm *Arten 28 dB =661 65 dBm
*Avg | T ’

Loy |

1@

4B/ |

OFfst |

17.3 |

4B
0l |
-élﬂ | :
| ] ] ] ]
5’9\«; | —_’Q"-\"_""'hJ’““_—'_'_‘F_v—-r——-d—“—._;“—u—“—h.-‘——-_V—vﬁn—,_.
188 |

WL OS2 ! | N S—
Stary 746,809 @ MHz Stop 746,180 @ HHz
sRes BH 38 kHz *WEH 91 kHz Gweep 1 ms (1081 prs)

Harkar Trace Type N Anis Fupltude - =]
1 1y Frag 7dE.A16 & HHz -BB.17 difm
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16QAM, BW 10MHz, RB1-0
Channel: Low

Hkrl /93550 MHz
Ref 38 dBm sAteen 4@ 4B =31.443 dBm
ofvg | L
Log | T Tk
1w | | 1
dB/ |
OFFst I|.
17.3 |
dB

o | L Al
;E‘iﬂ L = =t ,\__._,._,j \'-M-u-«_.,...,l! LHJ%M_JPK

Phivg
lap |
HLos2l ! —
Center 784,88 HHz Span 28 MHz
sRes BH 150 kHz WUBH 470 KHz Swesp 2.733 ms (1001 pts)
Markar Traca Typa X Axie fmplitude
1 {1 Fraq 783,95 Miz -31.44 dEn

Herl 35331 5 HHz

Ref 18 dbm *Areen 28 dB =63.517 dBm
vy | -

Log

1a

a6/ |

Offse

17.3 |

4B

o

-13.8

dBm | 1 4 4 4 4 -

Pl [ e hi e e e e B
lag |

Juary 637,900 § HHz Stop G3E.000 @ HHz
#Res BH 39 kHz WVEH 31 kHz Sweep 1 ms (1881 prs)

Harkar Traca Trpa X Axis Amplitude
1 1y Freq B37.991 5 MHz -E5.52 dis
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16QAM, BW 10MHz, RB1-49
Channel: High

Hirl 7lb.ed MHz
Ref 38 dBm sRten 49 dB -29.938 dEm
sHvg
Log
18
dB/
OFfst
173 | =
4B
] ‘ }

{4 1

130 i
dBm | ¥ ————— - L—‘w-"‘"“"‘"fu \‘“'“-—-'-H.A. —

Phvg
180
Hl 352
Canter 716,08 MHz Span 2B MHz
sRas BH 150 kHz oVEN 470 kHz Sweep 2.733 ms (1091 pis)
Markar Trace Tvpe i Bwit Ampli tiade
'eh] Friq 1684 MEz ~29.93 i

Herl Fdoed 4 HHz

Ref 18 dbm *Areen 28 dB ~-68.516 dBm
vy | - :

Log

1a

a6/ |

Offse

17.3 |

4B

o

-13.8

dbm [

lag |

Jrary 746,000 & HHz Stop 746100 @ HHz
#Res BH 39 kHz WVEH 31 kHz Sweep 1 ms (1881 prs)

Harkar Trace Trpa X Axis fmplitude
1 1y Freq 746004 4 MHz -EB.52 diEs
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16QAM, BW 10MHz, RB50-0
Channel: Low

Ref 38 dBm *Freen 4@ dB -20.688 dBm
L] l.'g
Log
18
{!B."' A AR e T S S i ..p--.-‘,.‘l
OFfst |
173 | = : ! ! I|
a& | J k
1
(1] | &
=138 e
dBm '___._",._,;-.-4""“
PRvg
188
Hl 52 | |
Canter 70480 HHz Span 28 MHz
sRas BH 150 kHz sUEH 478 KMz Sweep 2733 ms (1081 pirsd
Harker  Trace Trpk X Axls eplituds
1 (1 Freq 783,94 Mz =20.68 diln

_ Hkrl 69!.!3: 4 HHz

Ref 18 dBm sfivten 28 dB -41.972 dBm
Wvg [ R O
Loy

18

a8/ |

OFfst

173 |

dB -~

L I I N B—
Stary 697,900 @ HHz Stop 695208 @ HH:z
*Res BH 39 kHz «VEH 91 kHz _ Swesp 1 ms (1081 prs)
HMorkar Trace Trpe X Buwg Faghtuds
1 ay Fregq FEF.905 4 MEz =41.57 &=
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16QAM, BW 10MHz, RB50-0
Channel: High

Hkrl 716.82 HHz
Ref 38 dBm sAteen 4@ 4B =38.919 dBm
ofvg | L <
Log
18

@/ | — e—

Offse | [

égﬁ i : : Il : :

o f o | |
-13.8 “mw =

Phivg
lap |
HLos2l ! —
Center 71628 HHz Span 28 MHz
wRes EM 158 kiz WEH 470 kHz Swesp 2.733 ms (1001 pts)
Markar Traca Typa X Aixie Amplitude
1 {1 Fraq 1602 Miz -30.92 d8n
Herl Jdeels 3 MHz
Resf 18 dBm *Areen 28 dB =63.911 dEm
sBva | - A
Log
18
a8/ |
OFfst
173 |
B
o
-13.8
dBm | —
aﬂ\fq Lo e, __ﬂ'\—\.,_\_rqu‘_’_'_,—._ e o e s e e S B P
laa |
Srary 746,080 8 HHz Stop T4G.188 8 HHz
#Res BH 39 kHz WVEH 31 kHz Sweep 1 ms (1881 prs)
Harkar Traca Trpa X Axis Amplitude
1 1y Fraq T46.025 3 MHz -55.91 dEs
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(Spurious Emissions)

Note: Conducted spurious test was measured in the worst case of Effective Radiated Power.

QPSK, BW 5MHz, RB1-0
Channel: 23755
30MHz-5GHz

Hirs }'.1!2 4 bHz

Ref 35 dBm
WPeck [—

Loa

18
dB/
OFfst
173 |
dB

SArcen 40 d8

-22.55 dBn

dBm
LaAv |

2 I
Srart 30,9 MHz
sRas BH 1 MHz

Harnr 'I'raca

1 1>

3 L85

1]
138 gt b, et et e i

T T

) oEH 3 MHz
Type X Axig

Frig 784,3 MHz

Frag 3,152 8 GHz

“Stop 5,000 © GHz

__Sweep &4 ms (3891 prs)
Amplituda
28,12 d0n
=22.55 dBn

5GHz-10GHz

Hirl !.E‘-‘-l! 3 GHz

Ref 35 dBm
sPeak

Log
1@

dBs |
OFfst

173 |
4B
ol

*Areen 48 dE

=28.56 dBm

T R R N T aa————

P T

-13.0 ™"
dBm |
LgAw
Srary 5008 @ GHz
oRes BW 1 MHz

o\fEH 3 MHz

Stop 10,880 @ GHz
Gveep 5.4 ms (3081 prs)

Harkar Trace
1 (o8

Typa X fixis
Fraq 7.E13 3 GHz

Fmplitude
-20.86 dEn
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Channel: 23790
30MHz-5GHz

Mkr .!.32{'1 4 GHz

Ref 35 dBm sfitven 49 8 ~22.45 dBm
sPaak | o ’
Log | 1

18 1

B/ |
0fFst
17.3
48

1N — g = L) RSTREIN SRNA feu
13,0 e -

dBm
LaAy |

" 52
Stary 30,0 MHz Stop 5808 B GHz
sRes BH 1 MHz VEN 3 MHz Swaep B4 ms (3091 prs)
Marker  Trace Typa X A Aaphtude
i Frag MT.6 My JEE diim
F (4 4] Frag 1329 & eir =11.48 4w

5GHz-10GHz

Mkrl -I'.ldB o GHz

Ref 35 dBm *frten 48 dB =28.55 dBm
sPaak | T ’
Loy |
18
48/ |
OFfst |
173 |
4B
0l L., A i U ot - e
=138 | g

dfm |

LgAv |

i

uosel | . _ —
Stary 3008 @ GHz Stop 10888 B GHz
#hes BH 1 MHz oUEH 3 MHz Sveep £4 ms (3881 prs)

Harkar Trace Type X Awig Fmplitude
1 1y Frag 7.148 @ GHz -20.55 difm
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Channel: 23825
30MHz-5GHz

Mkr2 !ﬁob -I' bHz

Ref 35 dBm sfitven 49 8 =22.18 dBm
sPaak | Y ’
Log
18
e/ |
0fFst
17.3
a8 | u
0l | . ' .
L 3.0
dBm
LaAy |

" 52
Stary 30,0 MHz Stop 5808 B GHz
sRes BH 1 MHz VEN 3 MHz Swaep B4 ms (3091 prs)
Harbar Traca Typa X i Pnpdtuds
i Frag FIAY M JE.5T diim
F (4 4] Frag LGS 7 Six =IL18 4w

5GHz-10GHz

Mkrl 7163 3 GHz
Ref 35 dBm *Arten 48 dB =851 dBm
sPaak | T |
Loy |
1@
a8/

uosel | . _ —
Stary 3008 @ GHz Stop 10888 B GHz
#hes BH 1 MHz oUEH 3 MHz Sveep £4 ms (3881 prs)

Harkar Trace Type X Anis Fmplitude
1 1y Frag 7.163 3 GHz -20.81 difm
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Japan

4.5 Radiated Emissions and Harmonic Emissions
45.1 Measurement procedure

[FCC 27.53, 2.1053]

<Step 1>

The EUT and support equipment are placed on a 1 meter x 1 meter surface, 0.8 meter height styrene
foam table. Radiated emission measurements are performed at 3 meter distance with the broadband
antenna (Biconical antenna, Log periodic antenna and double ridged guide antenna). The antenna is
positioned both the horizontal and vertical planes of polarization and height is varied 1 to 4 meters and
stopped at height producing the maximum emission.

The bandwidth of the spectrum analyzer is set to 1 MHz. The turntable is rotated by 360 degrees and
stopped at azimuth of producing the maximum emission. The frequency is investigated up to 20GHz.

<Step 2>

The substitution antenna is replaced by the transmitter antenna (EUT).

The frequency of the signal generator is adjusted to the measurement frequency.
Level of the signal generator is adjusted to the level that is obtained from step 1, and record the
emission level of signal generator.

The spectrum analyzer is set to;

a) RBW =100 kHz for below 1GHz and 1MHz for above 1GHz / VBW = 3 x RBW
b) Detector = Peak

c) Trace mode = Max hold

d) Sweep time = auto-couple

- Test configuration

Test room Measurement room

Spectrumanalyzer /

Antenna : Preamplifier Receiver
Cable system
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Japan

45.2 Calculation method

Result (ERP) = S.G Reading - Cable loss + Antenna Gain
Margin = Limit — Result (ERP)

Example:

Limit @ 1413 MHz : -13.0 dBm

S.G Reading = -55.6 dBm Cable loss = 1.0dB Ant. Gain = 5.9 dBd
Result = -55.6 - 1.0 + 5.9 = -50.7 dBm

Margin = -13.0 - (-50.7) = 37.7 dB

45.3 Limit

-13 dBm or less
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454 Test data
Date 10-December-2018
Temperature 18.1 ['C]
Humidity 23.1 [%] Test engineer
Test place 3m Semi-anechoic chamber Taiki Watanabe
Date 11-December-2018
Temperature 19.1 ['C]
Humidity 22.1 [%] Test engineer
Test place 3m Semi-anechoic chamber Taiki Watanabe
Date 12-December-2018
Temperature 19.5 ['C]
Humidity 27.5 [%] Test engineer
Test place 3m Semi-anechoic chamber Taiki Watanabe
Date 31-January-2019
Temperature 19.2 ['C]
Humidity 31.5 [%] Test engineer
Test place 3m Semi-anechoic chamber Chiaki Kanno
[LTE Band X VII - With camera]
QPSK, BW 5MHz
Channel: 23755
Frequency S-A S.G Cable loss Ant.Gain Result Limit Margin
HIV Readi Readi .
[MHz] [3";['7:‘]9 [3";['7:‘]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1413.0 -45.6 -44.6 1.0 10.4 -35.2 -13.0 222
\Y 1413.0 -48.9 -49.3 1.0 10.4 -39.9 -13.0 26.9
Channel: 23790
Frequency S-A S.G Cable loss Ant.Gain Result Limit Margin
HIV Readi Readi y
[MHz] [‘3% r'T:‘]g [ daB r'T:‘]g [dB] [dBd] [dBm] [dBm] [dB]
H 1420.0 -46.8 -45.7 1.0 10.4 -36.3 -13.0 233
1420.0 -50.5 515 1.0 10.4 -42.1 -13.0 29.1
Channel: 23825
HV Frequency Reilcﬁng ReidGing Cable loss Ant.Gain Result Limit Margin
[MHz] (B (dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1427.0 -49.1 -48.0 1.0 10.5 -38.5 -13.0 255
1427.0 -51.4 -52.2 1.0 10.5 -42.7 -13.0 29.7
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16QAM, BW 5MHz
Channel: 23755

SA S.G

Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1413.0 -46.4 -45.4 1.0 104 -36.0 -13.0 23.0
\ 1413.0 -49.1 -49.5 1.0 10.4 -40.1 -13.0 27.1
Channel: 23790
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1420.0 -41.7 -46.6 1.0 104 -37.2 -13.0 24.2
1420.0 -50.4 -51.4 1.0 104 -42.0 -13.0 29.0
Channel: 23825
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Reading Reading
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1427.0 -50.4 -49.3 1.0 10.5 -39.8 -13.0 26.8
1427.0 -53.0 -53.8 1.0 10.5 -44.3 -13.0 313
QPSK, BW 10MHz
Channel: 23780
HIV Frequency Reilcﬁng ReidGing Cable loss Ant.Gain Result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1418.0 -45.7 -46.4 1.0 10.4 -37.0 -13.0 24.0
1418.0 -49.5 -50.3 1.0 104 -40.9 -13.0 27.9
Channel: 23790
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1420.0 -47.1 -46.1 1.0 10.4 -36.7 -13.0 23.7
1420.0 -51.0 -52.0 1.0 104 -42.6 -13.0 29.6
Channel: 23800
S.A S.G . - .
Frequency . X Cable loss Ant.Gain Result Limit Margin
HIV Reading Reading
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1422.0 -48.7 -47.5 1.0 10.4 -38.1 -13.0 25.1
1422.0 -51.4 -52.2 1.0 104 -42.8 -13.0 29.8
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16QAM, BW 10MHz
Channel: 23780

S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1409.2 -46.1 -46.8 1.0 10.4 -374 -13.0 244
1409.2 -48.7 -49.2 1.0 104 -39.8 -13.0 26.8
Channel: 23790
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Reading Reading
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1411.2 -46.4 -45.2 1.0 10.4 -35.8 -13.0 22.8
1411.2 -48.6 -49.1 1.0 10.4 -39.7 -13.0 26.7
Channel: 23800
S.A S.G . - .
Frequency . X Cable loss Ant.Gain Result Limit Margin
HIV Reading Reading
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1413.2 -45.4 -44.2 1.0 10.4 -34.8 -13.0 21.8
1413.2 -49.2 -49.7 1.0 104 -40.3 -13.0 27.3
[LTE Band X VII - Without camera]
QPSK, BW 5MHz
Channel: 23755
ny Frequency Reicﬁng ReidGing Cable loss Ant.Gain Result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1413.0 -49.4 -48.4 1.0 104 -39.0 -13.0 26.0
1413.0 -53.0 -534 1.0 10.4 -44.0 -13.0 31.0
Channel: 23790
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1420.0 -48.8 -41.7 1.0 104 -38.3 -13.0 25.3
1420.0 -51.9 -52.9 1.0 104 -43.5 -13.0 30.5
Channel: 23825
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1427.0 515 -50.4 1.0 10.5 -40.9 -13.0 27.9
1427.0 -54.5 -55.3 1.0 10.5 -45.8 -13.0 32.8
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16QAM, BW 5MHz
Channel: 23755

SA S.G

Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1413.0 -49.4 -48.4 1.0 104 -39.0 -13.0 26.0
\Y 1413.0 -52.0 -52.4 1.0 104 -43.0 -13.0 30.0
Channel: 23790
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1420.0 -48.5 -47.4 1.0 104 -38.0 -13.0 25.0
1420.0 -52.8 -53.8 1.0 10.4 -44.4 -13.0 314
Channel: 23825
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Reading Reading
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1427.0 517 -50.6 1.0 10.5 411 -13.0 28.1
1427.0 -54.8 -55.6 1.0 10.5 -46.1 -13.0 331
QPSK, BW 10MHz
Channel: 23780
HIV Frequency Reilcﬁng ReidGing Cable loss Ant.Gain Result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1418.0 -48.2 -48.9 1.0 104 -39.5 -13.0 26.5
1418.0 -534 -54.2 1.0 10.4 -44.8 -13.0 31.8
Channel: 23790
S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1420.0 -48.5 -47.5 1.0 10.4 -38.1 -13.0 25.1
1420.0 -54.3 -55.3 1.0 104 -45.9 -13.0 329
Channel: 23800
S.A S.G . - .
Frequency . X Cable loss Ant.Gain Result Limit Margin
HIV Reading Reading
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1422.0 -49.3 -48.1 1.0 104 -38.7 -13.0 25.7
1422.0 -53.0 -53.8 1.0 10.4 -44.4 -13.0 314
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16QAM, BW 10MHz
Channel: 23780

S.A S.G . - .
Frequency . . Cable loss Ant.Gain Result Limit Margin
HIV Readin Readin
[MHz] [ dBm]9 [ dBm]9 [dB] [dBd] [dBm] [dBm] [dB]
H 1418.0 -48.7 -49.4 1.0 10.4 -40.0 -13.0 27.0
1418.0 -52.3 531 1.0 10.4 -43.7 -13.0 30.7
Channel: 23790
HV Frequency Rei(ﬁng ReidGing Cable loss Ant.Gain Result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1420.0 -48.4 -47.4 1.0 104 -38.0 -13.0 25.0
1420.0 -52.8 -53.8 1.0 10.4 -44.4 -13.0 314
Channel: 23800
HV Frequency Reicﬁng ResadGing Cable loss Ant.Gain Result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBd] [dBm] [dBm] [dB]
H 1422.0 -48.4 -47.2 1.0 104 -37.8 -13.0 24.8
1422.0 -52.2 -53.0 1.0 104 -43.6 -13.0 30.6
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4.6

Frequency Stability

4.6.1 Measurement procedure

[FCC 27.54, 2.1055]

The EUT was placed of an inside of an constant temperature chamber as the temperature in the chamber
was varied between -30°C and +50°C. The temperature was incremented by 10°C intervals and the unit

was allowed to stabilize at each measurement. The frequency drift was measured with the normal
Temperature and voltage tolerance and it is presented as the ppm unit.

- Test configuration

Power splitter
Spectrum Wireless
Analyzer Attenuator Communication
Coaxial cable Coaxial cable Tester

EUT

Constant Temperature Chamber

4.6.2 Limit

+2.5 ppm
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4.6.3 Measurement result

Date . 04-February-2019

Temperature . 20.2 ['C]

Humidity o 41.4 [%] Test engineer

Test place . Shielded room No.4 Kazunori Saito

[LTE Band X VII]
(Channel: 23790)

Limit: £0.00025% = +2.5 ppm
Power Supply | Temperature | Measurements Frequency '_:rr;glrjae;gg Limit Result
V] [°C] [Hz] [ppm] [ppm]
25 (Ref.) 710,000,009 0.00000 +25 Pass
50 709,999,994 -0.02018 125 Pass
40 709,999,983 -0.03563 +25 Pass
30 710,000,011 0.00279 +25 Pass
380 20 709,099,988 -0.02977 +25 Pass
10 709,999,992 -0.02383 +25 Pass
0 709,999,994 -0.02132 +25 Pass
-10 709,099,993 -0.02177 +25 Pass
-20 710,000,012 0.00527 125 Pass
-30 710,000,008 -0.00028 +25 Pass
3.42 25 709,999,990 -0.02649 +25 Pass
4.18 25 709,999,994 -0.02062 +25 Pass

Calculation;
Frequency Tolerance (ppm) = Measurements Frequency (Hz) — Reference Frequency (Hz) / Reference Frequency (Hz) x 17000000
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5 Measurement Uncertainty
Expanded uncertainties stated are calculated with a coverage Factor k=2.
Please note that these results are not taken into account when determining compliance or non-
compliance with test result.
Test item Measurement uncertainty

Conducted emission, AMN (9 kHz — 150 kHz) +3.8dB

Conducted emission, AMN (150 kHz — 30 MHz) +3.3dB

Radiated emission (9 kHz — 30 MHz) +3.0dB

Radiated emission (30 MHz — 1000 MHz) +4.7 dB

Radiated emission (1 GHz — 6 GHz) +4.9 dB

Radiated emission (6 GHz — 18 GHz) +5.2dB

Radiated emission (18 GHz — 40 GHz) +5.8 dB
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6 Laboratory Information

Testing was performed and the report was issued at:

TUV SUD Japan Ltd. Yonezawa Testing Center

Address: 5-4149-7 Hachimanpara, Yonezawa-shi, Yamagata, 992-1128 Japan
Phone: +81-238-28-2881
Fax: +81-238-28-2888

Accreditation and Registration
NVLAP
LAB CODE: 200306-0

VLAC
Accreditation No.: VLAC-013

BSMI
Laboratory Code: SL2-IN-E-6018, SL2-A1-E-6018

Innovation, Science and Economic Development Canada

Site number Facility Expiration date
4224A-4 3 m Semi-anechoic chamber 27-November-2020
4224A-5 10 m Semi-anechoic chamber No. 1 27-November-2020
4224A-6 10 m Semi-anechoic chamber No. 2 14-December-2019

VCCI Council
Registration number Expiration date
A-0166 03-July-2019
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Appendix A. Test Equipment
Antenna port conducted test
Equipment Company Model No. Serial No. Cal. Due Cal. Date
Spectrum analyzer Agilent Technologies E4440A US44302655 31-Jul-2019 02-Jul-2018
Attenuator Weinschel 56-10 J4180 31-Jul-2019 12-Jul-2018
Microwave cable HUBER+SUHNER SUCOFLEX 104 199119/4 31-Mar-2019 01-Mar-2018
Microwave cable HUBER+SUHNER SUCOFELX102/2m 31648 31-Mar-2019 01-Mar-2018
Power divider ANRITSU K240B 020205 31-Jul-2019 12-Jul-2018
Wideband Radio Frequency Tester ROHDE&SCHWARZ CMW500 126079 31-Oct-2019 12-Oct-2018
Temperature and humidity chamber ESPEC PL1KP 14007261 31-Dec-2019 07-Dec-2018
Radiated emission
Equipment Company Model No. Serial No. Cal. Due Cal. Date
EMI Receiver ROHDE&SCHWARZ ESCI 100765 30-Sep-2019 20-Sep-2018
Spectrum analyzer Agilent Technologies E4447A MY46180188 30-Apr-2019 12-Apr-2018
Spectrum analyzer Agilent Technologies E4440A US40420937 31-Oct-2019 12-Oct-2018
Preamplifier SONOMA 310 372170 30-Sep-2019 20-Sep-2018
Biconical antenna Schwarzbeck VHA9103/BBA9106 VHA91032155 31-Aug-2019 06-Aug-2018
Log periodic antenna Schwarzbeck UHALP9108A 0560 31-Aug-2019 06-Aug-2018
Attenuator TAMAGAWA.ELEC CFA-01/6dB N/A(S465) 31-May-2019 16-May-2018
Attenuator TAMAGAWA.ELEC CFA-10/3dB N/A(S503) 31-Jul-2019 11-Jul-2018
- 31-Jan-2019 18-Jan-2018
Preamplifier TSJ MLA-100M18-B02-40 1929118
31-Jan-2020 17-Jan-2019
31-Jan-2019 18-Jan-2018
Attenuator AEROFLEX 26A-10 081217-08
31-Jan-2020 17-Jan-2019
Double ridged guide antenna ETS LINDGREN 3117 00052315 31-Mar-2019 14-Mar-2018
Attenuator Agilent Technologies 8491B MY39268633 31-Mar-2019 14-Mar-2018
Double ridged guide antenna A.H.Systems Inc. SAS-574 469 31-Aug-2019 24-Aug-2018
Preamplifier TSJ MLA-1840-B03-35 1240332 31-Aug-2019 24-Aug-2018
Notch Filter Micro-Tronics BRM50706 003 31-Jul-2019 12-Jul-2018
Signal generator ROHDE&SCHWARZ SMB100A 177525 31-Jul-2019 31-Jul-2018
RF power amplifier R&K CGA020M602-2633R B40240 31-May-2019 17-May-2018
Microwave cable HUBER+SUHNER SUCOFELX102/2m 31648 31-Mar-2019 01-Mar-2018
Dipole antenna Schwarzbeck VHAP 1020 31-Aug-2019 03-Aug-2018
Dipole antenna Schwarzbeck UHAP 994 31-Aug-2019 03-Aug-2018
Double ridged guide antenna EMCO 3115 00058532 31-Jan-2019 18-Jan-2018
Double ridged guide antenna EMCO 3115 4328 31-May-2019 08-May-2018
Double ridged guide antenna ETS LINDGREN 3117 00218815 31-Dec-2019 27-Dec-2018
Wideband Radio Frequency Tester ROHDE&SCHWARZ CMW500 126079 31-Oct-2019 12-Oct-2018
31-Jan-2019 18-Jan-2018
SUCOFLEX104/9m MY30037/4
31-Jan-2020 16-Jan-2019
31-Jan-2019 18-Jan-2018
SUCOFLEX104/1m my24610/4
31-Jan-2020 16-Jan-2019
31-Jan-2019 18-Jan-2018
SUCOFLEX104/8m SN MY30031/4
) 31-Jan-2020 16-Jan-2019
Microwave cable HUBER+SUHNER
31-Jan-2019 18-Jan-2018
SUCOFLEX104 MY32976/4
31-Jan-2020 16-Jan-2019
31-Jan-2019 19-Jan-2018
SUCOFLEX104/1.5m MY19309/4
31-Jan-2020 16-Jan-2019
31-Jan-2019 19-Jan-2018
SUCOFLEX104/7m 41625/6
31-Jan-2020 16-Jan-2019
PC DELL DIMENSION E521 75465BX N/A N/A
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Software TOYO Corporation EP5/RE-AJ 0611193/V5.6.0 N/A N/A
Absorber RIKEN PFP30 N/A N/A N/A
3m Semi an-echoic Chamber TOKIN N/A N/A(9002-NSA) 31-May-2019 21-May-2018
3m Semi an-echoic Chamber TOKIN N/A N/A(9002-SVSWR) 31-May-2019 22-May-2018

*: The calibrations of the above equipment are traceable to NIST or equivalent standards of the reference organizations.
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