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SECTION 1: Customer information
Company Name : Komatsu Ltd.
Address : 3-25-1 Shinomiya, Hiratsuka-Shi, Kanagawa-Ken, 254-8555 Japan
Telephone Number : +81-463-22-8758
Facsimile Number : +81-463-22-8586
Contact Person : Takashi Itoi
SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.
Type of Equipment : KOMTRAX Terminal
Model No. : KDTG200
Serial No. : Refer to Section 4, Clause 4.2
Rating : DC12Vor24V
Receipt Date of Sample : October 15,2018
Country of Mass-production : Japan
Condition of EUT : Production prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT : No Modification by the test lab
2.2 Product Description

Model: KDTG200 (referred to as the EUT in this report) is a KOMTRAX Terminal.

Radio Specification

Specification of Wireless LAN (IEEE802.11b/g/n-20)

Type of radio IEEES802.11b IEEES802.11g/n

(20 M band)
Radio Type Transceiver
Frequency 2412 MHz - 2462 MHz 2412 MHz - 2462 MHz
of operation
Type of modulation DSSS OFDM-CCK

(CCK, DQPSK, DBPSK) (64QAM, 16QAM, QPSK, BPSK)

Channel spacing 5 MHz
Antenna type Pattern Antenna
Antenna Gain 4.08 dBi
Clock frequency(ies) in the system 26 MHz
UL Japan, Inc.
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SECTION 3: Test specification, procedures & results

3.1 Test Specification

Test Specification FCC Part 15 Subpart C

Title FCC 47CFR Partl5 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz
3.2 Procedures and results
Item Test Procedure Specification ‘Worst margin Results Remarks
FCC: ANSI C63.10-2013 FCC: Section 15.207
6. Standard test methods
Conducted Emission  [------------------------------- oo N/A *1) N/A -
IC: RSS-Gen 8.8 IC: RSS-Gen 8.8
FCC: KDB 558074 D01 15247 |FCC: Section
. : 15.247(2)(2) ,
6dB Bandwidth Meas Guidance v05 Complied |Conducted
1c:- i RSS 247 5.2)
. FCC: KDB 558074 D01 15.247 FCC: Section
Maximum Peal Meas Guidance v05 15.247(b)(3) :
Output Power oo e See data. Complied |Conducted
IC: RSS-Gen 6.12 IC: RSS-247 5.4(d)
FCC: KDB 558074 D01 15.247 FCC: Section 15.247(¢)
Power Density Meas Guidance v05 Complied  |Conducted
IC: - IC: RSS-247 5.2(b)
FCC: KDB 558074 DO1 15.247 FCC: Section15.247(d) Conducted
Meas Guidance v05 (below 30 MHz)/
Spurious Emission . 2.5dB . clow z
Restricted Band Edges IC: R5S-247 5.5 2483.50 MHz, AV, Vert. Complied# Radiated
IC: RSS-Gen 6.13 RSS-Gen 8.9 (above 30 MHz)
RSS-Gen 8.10 %)

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 does not have AC ports.
*2) Radiated test was selected over 30 MHz based on section 15.247(d) and KDB 558074 D01 15.247 Meas Guidance v05 8.5 and 8.6.

Symbols:
Complied The data of this test item has enough margin, more than the measurement uncertainty.
Complied# The data of this test item meets the limits unless the measurement uncertainty is taken into consideration.

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

FCC Part 15.31 (e)
This EUT provides the stable voltage 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.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373




Test report No. : 12069762H-A-R1
Page : 6 of 45
Issued date : November 20, 2018
FCCID : X4QKDTG200
33 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
99% Occupied RSS-Gen 6.7 IC: - N/A Complied Conducted
Bandwidth

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

34

EMI

Uncertainty

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

Conducted emission

Required
Frequency range Uncertainty Uncertainty (+/-)
(+-)
0.15 MHz to 30 MHz 34dB 3.2dB
Radiated emission
Required
M
€ as urement Frequency range Uncertainty Uncertainty (+/-)
distance
+-)
3m 9 kHz to 30 MHz Not Defined 3.0dB
30 MHz to 200 MHz 5.2dB
6.3dB
200 MHz to 1000 MHz 6.2dB
1 GHz to 6 GHz 5.2dB 4.7dB
6 GHz to 18 GHz 5.5dB 5.1dB
18 GHz to 40 GHz Not Defined 5.4dB
I m 1 GHz to 18 GHz 52dB
Not Defined
18 GHz to 40 GHz 5.5dB
Antenna Terminal test
Required
Test Item Uncertainty Uncertainty (+/-)
()
6 dB Bandwidth / 99 % Occupied Bandwidth Not Defined 1.6 %
Maximum Peak Output Power 0.74 dB
0.75 dB
Average Output Power 0.74 dB
Burst Rate Not Defined 0.012 %
Power Density 4dB 2.2dB
Conducted Spurious Emission (9 kHz to 30 MHz) 4dB 2.2dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
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3.5 Test Location

UL Japan, Inc. Kashima EMC Lab.

1614 Mushihata, Katori-shi, Chiba-ken, 289-0341 JAPAN

Telephone: +81 478 88 6500, Facsimile: +81 478 82 3373

JAB Accreditation No.:RTL02610 / FCC Test Firm Registration Number: 910230

ISED . Size of reference Maximum
Test site Certification ;_IN:?gthhtx(E; pth x ground plane (m) / horizontal |measurement
Number conducting plane distance
No.1 Open site 4659A-1 6.0x55x25 ]20x40 10 m
No.2 Open site 4659A-2 44x44x2.15 [18x20 10 m
No.5 Open site 4659A-5 8.6x7.1x2.4 18 x 23 10 m
No.1 Shielded room 4659A-1 54x45x23 |- -
No.2 Shielded room 4659A-2 3.6x2.7x23 |- -
No.3 Shielded room - 54x3.6x23 |- -
No.4 Shielded Room - 6.1x6.1x3.1 |- -
No.5 Shielded Room 4659A-5 42x3.1x25 |- -
No.3 Fully Anechoic Chamber |- 7.0x3.5x3.5 |- -
No.6 Semi-anechoic Chamber |4659A-6 85x55x52 |- 3m
No.10 Semi-anechoic Chamber |4659A-10 [184x9.9x7.7 |- 10 m
No.11 Semi-anechoic Chamber |4659A-7 9.0x6.5x52 |- 3m
No.1 Measurement room - 50x3.7x26 |- -
No.2 Measurement room - 43x44x27 |- -
No.3 Measurement room - 43x44x27 |- -
3.6 Test data, Test instruments, and Test set up
Refer to APPENDIX.
UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

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

Mode Remarks*

IEEE 802.11b (11b) 11 Mbps, PN9

IEEE 802.11g (11g) 6 Mbps, PN9

IEEE 802.11n 20 MHz BW (11n-20) MCS 0, PN9

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

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

Power settings: Fixed

Software: Tera Term Ver 4.9.9

*This setting of software is the worst case.

Any conditions under the normal use do not exceed the condition of setting.

In addition, end users cannot change the settings of the output power of the product.

*The details of Operating mode(s)

Test Item Operating Mode Tested frequency
Radiated Spurious Emission 11b Tx 2412 MHz
(Above 1 GHz) 11g Tx 2437 MHz

11n-20 Tx 2462 MHz
Radiated Spurious Emission 11n-20 Tx *1) 2437 MHz
(Below 1 GHz)
6dB Bandwidth 11b Tx 2412 MHz
Maximum Peak Output Power | 11g Tx 2437 MHz
Power Density 11n-20 Tx 2462 MHz
99% Occupied Bandwidth
*1) The mode was tested as a representative, because it had the highest power at antenna terminal test.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373
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4.2 Configuration and peripherals
A
B
2 1 3
[
L
4 1|5
DC24V
|:| : Connector

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

Description of EUT and Support equipment

No. Item Model number Serial number Manufacturer Remarks
KOMTRAX terminal KDTG200 2104 *1) Komatsu Ltd. EUT
A
2105 *2)
B Iridium Antenna 8A13-10-6100 none Komatsu Ltd. -
*1) Used for Antenna Terminal conducted test
*2) Used for Radiated Emission test
List of cables used
No. Name Length (m) Shield Remarks
Cable Connector
1 Antenna Cable 0.2 Shielded Shielded -
2 Antenna Cable 0.15 Shielded Shielded -
3 DC and Signal Cable 0.2 Unshielded Unshielded -
4 DC Cable 3.0 Unshielded Unshielded -
5 Ethernet Cable 3.0 Unshielded Unshielded -
UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373
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SECTION 5: Radiated Spurious Emission

Test Procedure
It was measured based on "8.5 and 8.6 of KDB 558074 D01 15.247 Meas Guidance v05".

[For below 1 GHz]
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 1 GHz]

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

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

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

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

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

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

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

Test Antennas are used as below;
Frequency Below 1 GHz Above 1 GHz
Antenna Type Hybrid 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 5 of RSS-Gen 8.9(ISED) and outside
the restricted band of FCC15.205 / Table 7 of RSS-Gen 8.10 (ISED).

Frequency Below 1 GHz Above 1 GHz 20 dBc

Instrument used Test Receiver Spectrum Analyzer Spectrum Analyzer

Detector QP PK AV *1) PK

IF Bandwidth BW 120 kHz RBW:1MHz | 11.12.2.5.1 RBW: 100 kHz
VBW:3MHz | RBW: 1 MHz VBW: 300kHz
VBW: 3 MHz

Detector:

Power Averaging (RMS)
Trace: 100 traces
11.12.2.5.2

The duty cycle was less
than 98% for detected
noise, a duty factor was
added to the 11.12.2.5.1
results.

*1) Average Power Measurement was performed based on ANSI C63.10-2013.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
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Below 1 GHz
Test Distance: 3 m
Measuring Antenna
(Hybrid)
EUT :
__ Artenuator
| Test |
_."7 — - ."\Illp | Receiver
Im
* : Center of turn table
1 GHz - 10 GHz

Distance Factor: 20 x log (3.95 m*/3.0 m) =2.4 dB
* Test Distance: (3 + Test Volume /2) -r=3.95m

Measuring Antenna

EUT ‘\\‘ (Horn)

Test Volume: 2 m
(Test Volume has been calibrated based on CISPR 16-1-4.)
Spectrum r=0.05m

Analyzer

Test Volume . 3m . Attenuator or Filter

1 : Radius of an outer periphery of EUT

= : Center of turn table

10 GHz - 26.5 GHz

Distance Factor: 20 x log (1.0 m* /3.0 m) =-9.5 dB
*Test Distance: 1 m

Measuring Antenna

(Horn}

Spectrum

Analyzer

x : Center of turn table

- 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 MHz - 26.5 GHz

Test data : APPENDIX
Test result : Pass
UL Japan, Inc.

Kashima EMC Lab.
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SECTION 6: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connected to the antenna port.
Test Span RBW VBW Sweep | Detector Trace Instrument used

time
6dB Bandwidth 50 MHz 100 kHz 300 kHz Auto Peak Max Hold Spectrum Analyzer
99% Occupied Enough width to display | 1to5 % Three times | Auto Peak Max Hold Spectrum Analyzer
Bandwidth *1) emission skirts of OBW of RBW
Maximum Peak - - - Auto Peak/ - Power Meter
Output Power Average *2) (Sensor: 160 MHz BW)
Peak Power Density | 1.5 times the 3 kHz 9.1 kHz Auto Peak Max Hold Spectrum Analyzer
6dB Bandwidth *3)

Conducted Spurious | 9kHz to 150kHz 200 Hz 620 Hz Auto Peak Max Hold Spectrum Analyzer
Emission *4) 150kHz to 30MHz 10 kHz 30 kHz

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

*2) Reference data

*3) Section 11.10.2 Method PKPSD (peak PSD) of "ANSI C63.10-2013".
*4) In the frequency range below 30MHz, RBW was narrowed to separate the noise contents.
Then, wide-band noise near the limit was checked separately, however the noise was not detected as shown in the chart.
(9 kHz - 150 kHz: RBW = 200 Hz, 150 kHz - 30 MHz: RBW = 10 kHz)

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

Test data
Test result

: APPENDIX

: Pass

UL Japan, Inc.
Kashima EMC Lab.
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APPENDIX 1: Test data
6 dB Bandwidth and 99 % Occupied Bandwidth
Report No. 12069762H-A-R1
Test place Kashima EMC Lab. No.2 Measurement Room
Date October 16, 2018
Temperature / Humidity 21 deg. C/46 % RH
Engineer Hiromitsu Tanabe
Mode Tx
Mode Frequency [ 99% Occupied | 6dB Bandwidth Limit for
Bandwidth 6dB Bandwidth
[MHZz] [kHz] [MHZz] [MHZz]
11b 2412 15395.1 9.625 >0.5000
2437 15410.3 9.632 > 0.5000
2462 15433.8 9.631 > (0.5000
l1g 2412 17115.2 16.342 > 0.5000
2437 17152.0 16.314 >0.5000
2462 17173.7 16.328 >(.5000
11n-20 2412 17893.3 16.990 > 0.5000
2437 17896.6 16.993 >0.5000
2462 17906.5 17.023 >(0.5000

UL Japan, Inc.
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6dB Bandwidth
11b g
2412 MHz 2412 MHz
i Agilent RL i Agilent RL
Ref 167 dBpY #Atten 10 dB Ref 197 dBpV #Atten 10 dB
#Peak #Peak
&%g L e %%9 bbbt ot
B/ rf“,f?"" \ 4B/ /{ \\
O R Tty e Bt
LLUEAL L Lo ot TR ]
LgAv LgAv
Ml 52 ML 52
Center 2.412 0@ GHz Span 50 MHz Center 2.412 88 GHz Span 56 MHz
#Res BH 106 kHz +UBH 308 kHz Sweep 4.8 ms (1201 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BH ZPar 99007 | Occupied Bandwidth Occ BM ¥ Pur 9980 ¥
15.2567 HHz xdB 690 b 16.3857 MHz xdB -6t B
Transmit Freq Error  —40.359 kHz Transmit Freq Error  -4.776 kHz
% dB Bandwidth 9.625 MHz % dB Bandwuidth 16.342 MHz
2437 MHz 2437 MHz
i Agilent RL s Agilent RL
Ref 187 dBpY #Htten 10 dB Ret 167 dBpY #Atten 10 dB
#Peak #Peak
\i%g A Mwﬁz, 5039 N U 0 N 0, SO
o/ rﬂ,ﬁ"" < B/ ,’{ \\
i e ot A ' ey
by iR Pl B L TRV
LaAy LgAv
ML 2 ML 52
Center 2.437 89 GHz Span 50 MHz Center 2.437 86 GHz Span 58 MHz
#Res BH 108 kHz #WBK 368 kHz Sweep 4.8 ms (1201 pts) #Res BN 100 kHz #\/BH 308 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Oce BH % Pur  99.00 ¢ Occupied Bandwidth Occ BW 7 Pur  99.08 ¢
15.2614 MHz % dB  -6.00 4B 16.3755 MHz xdB 650 db
Transmit Freq Error  -48.525 kHz Transmit Freq Error  -9.453 kHz
% dB Bandwidth 9.632 MHz % dB Bandwidth 16.314 MHz
2462 MHz 2462 MHz
4 Agilent RL i Agilent RL
Ref 187 dBpY #ftten 10 dB Ref 167 dBpY #Aitten 18 dB
#Peak #Peak
&%g 2 liugg O T W A
dB/ Hﬂf’" “"\M o/ /{ \\\
p™ “'"“W’mpm " N Wna
LS| T T T { ¥ P o T A LIRCH sa= v
LaAy LgAv
ML 52 Ml 52
Center 2.462 B0 GHz Span 58 MHz Center 2.462 08 GHz Span 58 MHz
#Res BH 100 kHz #WEW 300 kHz Sween 4.8 ma (1201 nts) | #Res BH 108 kHz #VBH 380 kHz Sweep 4.8 ms (1281 pts)
Occupied Bandvidth oce BH 2 Par 99007 | Qccupied Bandwidth Occ BH 7 Pur  99.00 7
15.2506 MHz % B -6.00 df 16.3828 MHz xdB  -6.80 B
Transmit Freq Error  -37.785 kHz Transmit Freq Error  -14.844 kHz
% dB Bandwidth 9.631 MHz % dB Bandwidth 16.328 MHz
UL Japan, Inc.

Kashima EMC Lab.
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6dB Bandwidth
11n-20
2412 MHz
- Agilent RL
Ref 167 dBpY s#fitten 10 dB
#Peak
Log
16 P L S
a8/ jf W\
Ry M ey
LgAv
Ml 52
Center 2.412 88 GHz Span 58 MHz
#Res BH 160 kHz #\BH 300 kHz Sneep 4.8 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.60 1
17.5039 MHz % dB -6.90 dB
Transmit Freq Error  -10.702 kHz
% dB Bandwidth 16.999 MHz
2437 MHz
5 Agilent RL
Ref 167 dBpY #fitten 10 dB
#Peak
Log
19 P T O O P S S L S TP
d&/ jf “1\
st it o A M 'b'w_ RGLAL T YR PR
LgRv
Ml 52
Center 2.437 86 GHz Span 58 MHz
#Res BH 108 kHz #VBH 300 kHz Sweep 4.3 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 1
17.5046 MHz % dB -6.90 dB
Transmit Freq Error  -13.066 kHz
% dB Bandwidth 16.993 MHz
2462 MHz
- Agilent RL
Ref 167 dBpY #Atten 10 dB
#Peak
Log
18 O O O T o T AT LS
&/ ’Hf W\
M 1\%‘.\”\.‘ o,
T i g
Lghv
Ml 52
Center 2,467 88 GHz Span 58 MHz
#Res BH 108 kHz #VBH 300 kHz Sweep 4.8 ms (1201 pts)
Occupied Bandwidth Oce BH Z Pur  99.00 ¥
17.5041 MHz #dB 600 dB
Transmit Freq Error  -17.451 kHz
% dB Bandwidth 17.023 MHz

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
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Facsimile :+81 478 823373
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99% Occupied Bandwidth
2412 MHz 2412 MHz
4 Agilent RL i Agilent RL
Ref 187 dBpY #ftten 10 dB Ref 167 dBpY #ftten 18 dB
#Peak #Peak
Log € Log
10 e 10 Er S
dB/ / dB/ b
| ,
st mmwm’ﬁﬂ L, pod \'f"‘m,
e i [ o
LaAy LgAw
ML 52 Ml 52
Center 2.412 8@ GHz Span 50 MHz Center 2.412 88 GHz Span 98 MHz
#Res BH 510 kHz #JBH 1.5 MHz Sweep 104 ms (1201 pts) #Res BH 518 kHz #UBH 1.5 MHz Sweep 1.04 mg (1201 pts)
Occupied Bandvidth oco BH 7 Pur 99007 | Occupied Bandwidth Occ BH Z PHr 9900 7
15.3951 MHz xdB 600 B 17.1152 MHz xdB -6 4B
Transmit Freq Error  -10.483 kHz Transmit Freq Error  -38.125 kHz
% dB Banduidth 18.523 MHz % dB Banduidth 16.479 MHz
2437 MHz 2437 MHz
3 Agllent RL i Agilent RL
Ref 187 dBpY #Hiten 18 dB Ret 167 dBpY #Atten 10 dB
#Peak #Peak
Log o Log
¢ e 10 e 4
Y, Y \
ey L Ay Sy,
Ry N I T T
LgAv LgAv
ML 52 ML §2
Center 2,437 00 GHz Span 50 MHz Center 2,437 99 GHz Span 50 MHz
#Res BH 518 kHz #l/BH 1.5 MHz Sweep 1.04 ms (1261 pts) #Res BH 510 kHz #yBH 1.5 MHz Sween 1.84 ms (1281 pts)
Occupied Bandwidth OccBH ZPar 99007 | Occupied Bandwidth Dcc BM % Pur 9980
15.4103 HHz % dB 600 B 17.1520 MHz xdB 600 4B
Transmit Freq Error  -18.428 kHz Transmit Freq Error  -43.974 kiz
% dB Bandwidth 16.544 MHz % dB Bandwidth 16,493 MHz
2462 MHz 2462 MHz
Agilent RL i Agilent RL
Ref 167 dBpY #Atten 10 dB Ref 187 dBp¥ #Atten 10 dB
#Peak #Peak
Log Log o
16 e 10 o e
®/ i/ \
e i
e il Wﬂﬂlﬂﬁ{!”'ﬂﬂwgr ot i
1 [ T gy
LRy LgAv
ML 52 Ml 52
Center 2.462 B0 GHz Span 50 MHz Center 2.462 89 GHz Span 50 MHz
#Res BH 518 kHz #YBH 1.5 MHz Sweep 1.04 ms (1201 pts) #Res BH 510 kHz +UBH 1.5 MHz Sween 1.84 ms (1281 prs)
Uccupied Bandwidth Occ BH X Pur  89.00 % Occupied Bandwidth Occ BM 7 Pur 99.00 7
15.4338 MHz K dB -6.00 dB 171737 MHz xdB  -6.0 B
Transmit Freq Error  -18.315 kHz Transmit Freq Error  -46.676 kHz
x dB Bandwidth 18.533 MHz % dB Bandwidth 16.518 MHz
UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
Facsimile :+81 478 823373
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99% Occupied Bandwidth

11n-20
2412 MHz
= Agilent RL
Ref 187 dBpY #Atten 10 dB
#Peak
Log =
10 e T
dB/
wut Y, |,
paaitb )
LgRv
ML $2]
Center 2,417 88 GHz Span 58 MHz
#Res BH 518 kHz #UBW 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH # Pur  99.00 1
17.8933 MHz % dB 600 dB
Transmit Freq Error  -16.369 kHz
% dB Bandwidth 17.431 MHz
2437 MHz
- Agilent RL
Ref 187 dBpY #Atten 10 dB
#Peak
Log
19 Ea Al TTee
dB/
e § i T
Lgfv
ML 32,
Center 2.437 88 GHz Span 58 MHz
#Res BH 518 kHz #UBH 1.5 MHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur 9300 /
17.8966 MHz H B -6.90 dB
Transmit Freq Error  -17.664 kHz
% dB Bandwidth 17.612 MHz
2462 MHz
- Agilent RL
Ref 167 dBpY #fitten 10 dB
#Peak
Log
10 LS T
dB/
LgAv
ML S2]
Center 2,452 88 GHz Span 58 MHz

sRes BH 510 kHz
Occupied Bandwidth

17.9065 MHz
Transmit Freq Error  -14.951 kHz
% dB Bandwidth 17.588 MHz

#UBH 1.5 MHz

Sweep 1.04 ms (1201 pts)

Occ BH % Pur 99.00 £
% dB  -6.00 dB

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373
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Report No.

Test place

Date
Temperature / Humidity

Maximum Peak Output Power

12069762H-A-R1
Kashima EMC Lab. No.2 Measurement Room
October 16, 2018

21 deg. C/46 % RH

Engineer Hiromitsu Tanabe
Mode Tx 11b
Conducted Power e.i.r.p. for RSS-247
Freq. |Reading] Cable | Atten. Result Limit Margin [ Antenna] Result Limit Margin
Loss Loss Gain

MHz] | [dBm] | [dB] | [dB] | [dBm][ [mW] | [dBm]| [mW]| [dB] | [dBi] [TdBm]T [mW] | [dBm] [ [mW] | [dB]
2412 | 2.26 1.91 | 10.04 | 1421 | 26.36 | 30.00 | 1000 | 1579 | 4.08 | 18.29 [ 67.45 | 36.02 | 4000 | 17.73
2437 | 2.24 2.18 | 10.05 | 14.47 | 27.99 [ 30.00 | 1000 | 15.53 | 4.08 | 18.55 [ 71.61 | 36.02 | 4000 | 17.47
2462 | 2.14 229 | 10.05 | 14.48 | 28.05 | 30.00 [ 1000 | 15.52 | 4.08 | 18.56 | 71.78 | 36.02 | 4000 | 17.46

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.i.r.p. Result = Conducted Power Result + Antenna Gain

2437MHz
Rate |Reading| Remark
[Mbps]| [dBm]
1 2.18
2 2.23
5.5 2.21
11 224 |*

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

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500

Facsimile

1 +81 478 823373
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Report No.

Test place

Date
Temperature / Humidity

Maximum Peak Output Power

12069762H-A-R1
Kashima EMC Lab. No.2 Measurement Room
October 16, 2018

21 deg. C /46 % RH

Engineer Hiromitsu Tanabe
Mode Tx 11g
Conducted Power e.ir.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin | Antenna Result Limit Margin
Loss Loss Gain

[MHz] | [dBm] | [dB] [dB] | [dBm] | [mW] | [dBm]| [mW] | [dB] [ [dBi] | [dBm]| [mW] | [dBm]| [mW] [ [dB]
2412 | 8.16 1.91 10.04 | 20.11 [102.57 | 30.00 | 1000 | 9.89 4.08 | 24.19 |262.42 | 36.02 | 4000 | 11.83
2437 | 8.06 2.18 | 10.05 | 20.29 |106.91 | 30.00 | 1000 | 9.71 4.08 | 24.37 |273.53 | 36.02 | 4000 | 11.65
2462 | 7.75 2.29 | 10.05 | 20.09 ]102.09 | 30.00 | 1000 | 9.91 4.08 | 24.17 |261.22 ] 36.02 | 4000 | 11.85

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.i.r.p. Result = Conducted Power Result + Antenna Gain

2437 MHz
Rate |Reading| Remark
[Mbps]| [dBm]
6 8.06 [*
9 8.05
12 7.97
18 7.74
24 8.00
36 7.86
48 7.89
54 7.97

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

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile

1 +81 478 823373
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Report No.

Test place

Date
Temperature / Humidity

Maximum Peak Output Power

12069762H-A-R1

Kashima EMC Lab. No.2 Measurement Room
October 16, 2018

21 deg. C/46 % RH

Engineer Hiromitsu Tanabe
Mode Tx 11n-20
Conducted Power e.ir.p. for RSS-247
Freq. |Reading| Cable | Atten. Result Limit Margin | Antenna Result Limit Margin
Loss Loss Gain

[MHz] | [dBm] [ [dB] [dB] | [dBm] | [mW] | [dBm] | [mW] | [dB] | [dBi] | [dBm]| [mW] | [dBm] | [mW] [ [dB]
2412 8.48 1.91 10.04 | 20.43 |110.41 | 30.00 | 1000 | 9.57 4.08 | 24.51 |282.49 | 36.02 | 4000 | 11.51
2437 8.37 2.18 | 10.05 ] 20.60 [114.82 | 30.00 | 1000 | 9.40 4.08 | 24.68 |293.76 | 36.02 | 4000 | 11.34
2462 8.01 2.29 | 10.05 ] 20.35 ]108.39 | 30.00 | 1000 | 9.65 4.08 | 24.43 |277.33 ] 36.02 | 4000 | 11.59

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
e.i.r.p. Result = Conducted Power Result + Antenna Gain

2437 MHz
Rate |Reading| Remark

[MCS] | [dBm]

0 8.37 [*

1 7.97

2 8.18

3 8.22

4 8.12

5 7.27

6 7.62

7 7.13

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

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile

1 +81 478 823373
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Report No.
Test place

Date

Average Output Power

(Reference data for RF Exposure)

Temperature / Humidity

12069762H-A-R1

Kashima EMC Lab. No.2 Measurement Room

October 16, 2018
21 deg. C/46 % RH

Engineer Hiromitsu Tanabe
Mode Tx
11b 1 Mbps
Freq. | Reading| Cable Atten. Result Duty Result
Loss Loss (Time average) factor [(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2412 -0.07 1.91 10.04 11.88 15.42 0.00 11.88 15.42
2437 -0.13 2.18 10.05 12.10 16.22 0.00 12.10 16.22
2462 -0.21 2.29 10.05 12.13 16.33 0.00 12.13 16.33
11g 6 Mbps
Freq. | Reading| Cable Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2412 -2.13 1.91 10.04 9.82 9.59 0.05 9.87 9.71
2437 -2.04 2.18 10.05 10.19 10.45 0.05 10.24 10.57
2462 -2.04 2.29 10.05 10.30 10.72 0.05 10.35 10.84
11n-20 MCS 0
Freq. | Reading| Cable Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst power average
[MHz] | [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2412 -2.06 1.91 10.04 9.89 9.75 0.05 9.94 9.86
2437 -2.20 2.18 10.05 10.03 10.07 0.05 10.08 10.19
2462 -2.13 2.29 10.05 10.21 10.50 0.05 10.26 10.62

Sample Calculation:

Result (Time average) = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss
Result (Burst power average) = Time average + Duty factor

The average output power was measured with the lowest order modulation and
lowest data rate configuration in each IEEE 802.11 mode based on KDB 248227 D01.

UL Japan, Inc.
Kashima EMC

Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
:+81478 82 3373

Facsimile
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Burst rate confirmation

Report No. 12069762H-A-R1
Test place Kashima EMC Lab. No.2 Measurement Room
Date October 16, 2018
Temperature / Humidity 21 deg. C/46 % RH
Engineer Hiromitsu Tanabe
Mode Tx
11b 11 Mbps 11b 1 Mbps
Tx on/ (Tx on + Tx off) = 0.985 Tx on/(Tx on + Tx off) = 0.999
Tx on/(Tx on + Tx off) * 100 = 98.5 % Tx on/ (Tx on + Tx off) * 100 = 999 9,
Duty factor = 10 * log (1.917 / 1.889) = 0.06 dB Duty factor = 10 * log (18.88 / 18.86) = 0.00 dB
5 Agilent R T 5 Agilent R T
a Mer2 1917 ms & Mkrg 1588 ms
Ref 18 dBm *Atten 20 dB -0.45 dB Ref 18 dBm sfitten 20 dB 0.26 dB
wPeak wPeak I —
Log y Log
18 w 18
dB/ dB/
i %_ E: °
Lafv - Lahv
51 52 31 58
Center 2.437 908 GHz Span @ Hz Center 2,437 909 GHz Span B Hz
Res BH 8 MHz SYEH 58 MHz Sweep 2.2 ms (3001 pts) Res BH & MHz BN 58 MHz Sweep 22.4 ms (3001 pts)
Marker Trace Type % Axig fmplitede Marker Trace Typa X Axig Auplitude
1R 3 Time 158.7 ps -58.06 dBm 1R 3 Tima 2.822 ms =57.66 dEm
1s 3 Time 1.889 ms -8.53 dB 1a 3 Tima 18.96 ms 1.83 dB
28 [} Time 150.7 ps -56.06 dBm 2R 3 Tima 2822 m =57.66 dBm
2 L&) Tima 1.917 ms -B8.45 dB 2a (&3] Time 18.88 me 8,26 dB
11g 6 Mbps 11n-20 MCS 0
Tx on/ (Tx on + Tx off) = 0.990 Tx on/ (Tx on + Tx off) = 0.989
Tx on/(Tx on + Tx off) * 100 = 99.0 % Tx on/ (Tx on + Tx off) * 100 = 98.9 %,
Duty factor =10 * log (3.171/3.138) = 0.05 dB Duty factor = 10 * log (2.947 / 2.914) = 0.05 dB
5 Agilent R T % Agilent R T
& Mkr2 3171 ms a Mkr2 2,947 ms
Ref 18 dBm sAtten 20 dB -0.85 dB Ref 18 dBm sAtten 28 dB -2.25 dB
sPeak T - wPeak
R — ol | -
19 il Y s " i i 10 '
d&/ | Il d&/
i bl
F r 4 "3
N
LaRv LgRv
31 8 S1 %2
Center 2,437 000 GHz Span @ Hz | Center 2.437 000 GHz Span @ Hz
Res BH § MHz WBH 58 MHz Sweep 3.87 ms (8001 pts) Res BH & MHz sVEH 58 MHz Sweep 3.52 ms (5001 pts)
Marker  Trace Type X Axis Auplituda Marker  Trace Typa W fxis Anplitude
1R L] Tima 385.1 ps =56.79 dim 1R L] Tima 385 us =57.95 dim
1a 3 Tima 3.138 w2 =0,89 48 1a L3 Tima 2.914 ms 2.96 dB
2R 3 Tima 385.1 ps =56.79 dim 2R 3 Tima 385 us =57.96 dBw
28 3 Tima 3171 ms =085 d8 2a [&3] Tima 2.947 me =2.25 dB

* Since the burst rate is not different between the channels, the data has been obtained on the representative channel.

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81478 823373
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Radiated Spurious Emission

Report No. 12069762H-A-R1
Test place Kashima EMC Lab.
Semi Anechoic Chamber No.11 No.10 No.10
Date October 17, 2018 October 20, 2018 October 20, 2018
Temperature / Humidity 23 deg. C/50 % RH 22 deg. C/57 % RH 22 deg. C/ 57 % RH
Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe

(1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11b 2412 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2390.000|PK 68.10 27.60 13.80 44.50 2.40 67.40 73.90 6.5 158 28

Hori. 4824.000|PK 58.50 32.70 5.90 46.10 2.40 53.40 73.90 20.5 202 302

Hori. 7236.000{PK 50.20 37.20 7.30 44.60 2.40 52.50 73.90 21.4 100 0]Floor noise
Hori. 9648.000(PK 49.60 38.10 8.30 42.60 2.40 55.80 73.90 18.1 235 336

Hori. 19296.000{PK 46.50 40.40 6.60 44.50 -9.50 39.50 73.90 344 155 60

Hori. 2390.000|AV 49.10 27.60 13.80 44.50 2.40 48.40 53.90 5.5 158 28

Hori. 4824.000|AV 49.70 32.70 5.90 46.10 2.40 44.60 53.90 9.3 202 302

Hori. 7236.000({AV 38.30 37.20 7.30 44.60 2.40 40.60 53.90 133 100 0[Floor noise
Hori. 9648.000(AV 40.00 38.10 8.30 42.60 2.40 46.20 53.90 7.7 235 336

Hori. 19296.000|AV 40.60 40.40 6.60 44.50 -9.50 33.60 53.90 20.3 155 60

Vert. 2390.000|PK 68.30 27.60 13.80 44.50 240 67.60 73.90 6.3 281 18

Vert. 4824.000|PK 57.30 32.70 5.90 46.10 240 52.20 73.90 21.7 204 4

Vert. 7236.000{PK 51.00 37.20 7.30 44.60 2.40 53.30 73.90 20.6 100 0] Floor noise
Vert. 9648.000(PK 49.50 38.10 8.30 42.60 2.40 55.70 73.90 18.2 316 48

Vert. 19296.000{PK 48.30 40.40 6.60 44.50 -9.50 41.30 73.90 32.6 198 111

Vert. 2390.000|]AV 49.70 27.60 13.80 44.50 240 49.00 53.90 4.9 281 18

Vert. 4824.000|AV 47.10 32.70 5.90 46.10 2.40 42.00 53.90 11.9 204 4

Vert. 7236.000({AV 38.20 37.20 7.30 44.60 2.40 40.50 53.90 13.4 100 0[Floor noise
Vert. 9648.000(AV 39.70 38.10 8.30 42.60 2.40 45.90 53.90 8.0 316 48

Vert. 19296.000|AV 42.80 40.40 6.60 44.50 -9.50 35.80 53.90 18.1 198 111

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4dB
10 GHz - 26.5 GHz : 20log (1.0 m/3.0 m) = -9.5 dB

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

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

Hori. 2412.000|PK 97.20 27.70 13.80 44.50 2.40 96.60 - -| Carrier

Hori. 2400.000|PK 55.40 27.60 13.80 44.50 240 54.70 76.60 21.9

Vert. 2412.000|PK 98.50 27.70 13.80 44.50 2.40 97.90 - -| Carrier

Vert. 2400.000|PK 55.00 27.60 13.80 44.50 2.40 54.30 77.90 23.6

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4dB
10 GHz - 26.5 GHz : 20log (1.0 m /3.0 m) = -9.5 dB

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373
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Radiated Spurious Emission

(Reference Plot for band-edge)

Report No. 12069762H-A-R1
Test place Kashima EMC Lab.
Semi Anechoic Chamber No.11
Date October 17,2018
Temperature / Humidity 23 deg. C/50 % RH
Engineer Hiromitsu Tanabe
(1 GHz - 10 GHz)
Mode Tx 11b 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
= Aglent R T = Aglent R T
Mkrl 2.413 42 GHz
Ref 1235 dByl fitten 30 dB Ref 1235 dByl tten 30 dB 97.19 Bl
oEmiPk WPeak
Log ¥ Log
10 1 1 i 1 - i i 10
a8/ a8/
1 $
e — I — At
¥ E{, 2 .‘_!-"“
71 [ dBwl | | | | I I
sLgAv i Loy 1 | r I
u 2 P V1L II‘I' 51 $2 '
V3 FC‘__._,;_L '_..1,'_1..-1\-"-4__'*_.‘\-lll‘l."‘"l' i I .Il.l.‘_.u i Ukl V3 FCJ o
ﬁfan - "‘"WW'I‘ ﬁfujn (TR P FRPOTY WY n'u-«'vw-l'-l.\"‘\-"lk'#'lw-‘l‘
Sup I | T T T Swp | | I | T
Center 2399 88 GHz Span 50 MHz Center 2,390 09 GHz Span 50 MHz
sRes BH (CISPR) 1 MHz SWEH 3 MHz Sweep 184 ms (1201 prs) sRes BH 180 kHz #UEH 389 kHz Sweep 4.8 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
= Aglent R T = Aglent R T
Mkrl 2.413 42 GHz
Ref 124.9 dBwV tten 39 d Ref 124.9 dBwV Atten 30 d 95.59 Bl
oEmPk wPeak
Log % Log
1 ! | | | | . ! 1
a8/ a8/
[P s || L i
v s,
7| dBul | | ' | I '
sLgAy LoRv I | I
u s o LTI G 51 52 '
ViF ! POV AL A ViF
’ C,\-, b1 MRAR rli“..'\l,i, !,H'I_j..'.!'!':ll' I'fl:lll!l 1 | ! | f * Ly
£ 7 £ Y YA
FTun MW—WMW‘NMWU‘W* FTUN  Mppnsibiorntnt da o st bbbl A-«np“\‘\'-**l-"\"*'('l W
Swp Swp
Center 2399 88 GHz Span 50 MHz Center 2,399 89 GHz Span 50 MHz
sRes BH (CISPR) 1 Mz SVBH 3 iz Sweep 1.4 ms (1201 pts) sRes BH 100 kHz *BH 309 Kz Sweep 4.8 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
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Radiated Spurious Emission

Report No. 12069762H-A-R1

Test place Kashima EMC Lab.

Semi Anechoic Chamber No.11 No.10 No.10

Date October 18,2018 October 20, 2018 October 20, 2018

Temperature / Humidity 22 deg. C/50 % RH 22 deg. C/57 % RH 22 deg. C/57 % RH

Engineer Kazuhiro Ando Hiromitsu Tanabe Hiromitsu Tanabe

(1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11b 2437 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 4874.000|PK 57.30 32.70 6.00 46.10 2.40 52.30 73.90 21.6 168 53

Hori. 7311.000{PK 49.60 37.30 7.30 44.50 2.40 52.10 73.90 21.8 100 0]Floor noise
Hori. 9748.000{PK 49.50 38.10 8.30 42.50 2.40 55.80 73.90 18.1 138 6

Hori. 19495.890(PK 46.90 40.40 6.60 44.50 -9.50 39.90 73.90 34.0 120 310

Hori. 4874.000|AV 51.10 32.70 6.00 46.10 2.40 46.10 53.90 7.8 168 53

Hori. 7311.000({AV 40.50 37.30 7.30 44.50 2.40 43.00 53.90 10.9 100 0[Floor noise
Hori. 9748.000({AV 40.80 38.10 8.30 42.50 2.40 47.10 53.90 6.8 138 6

Hori. 19495.890|AV 40.40 40.40 6.60 44.50 -9.50 33.40 53.90 20.5 120 310

Vert. 4874.000|PK 57.10 32.70 6.00 46.10 240 52.10 73.90 21.8 142 358

Vert. 7311.000{PK 49.50 37.30 7.30 44.50 240 52.00 73.90 21.9 100 0]Floor noise
Vert. 9748.000(PK 49.80 38.10 8.30 42.50 2.40 56.10 73.90 17.8 100 355

Vert. 19495.890(PK 48.80 40.40 6.60 44.50 -9.50 41.80 73.90 32.1 200 112

Vert. 4874.000|AV 50.90 32.70 6.00 46.10 2.40 45.90 53.90 8.0 142 358

Vert. 7311.000({AV 40.50 37.30 7.30 44.50 240 43.00 53.90 10.9 100 0]Floor noise
Vert. 9748.000({AV 40.40 38.10 8.30 42.50 240 46.70 53.90 7.2 100 355

Vert. 19495.890|AV 43.80 40.40 6.60 44.50 -9.50 36.80 53.90 17.1 200 112

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4 dB
10 GHz - 26.5 GHz : 20log(1.0 m/3.0 m) = -9.5 dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
:+81478 82 3373

Facsimile
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Radiated Spurious Emission
Report No. 12069762H-A-R1
Test place Kashima EMC Lab.
Semi Anechoic Chamber No.11 No.10 No.10
Date October 17,2018 October 20, 2018 October 20, 2018
Temperature / Humidity 23 deg. C/50 % RH 22 deg. C/57 % RH 22 deg. C/ 57 % RH
Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe
(1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11b 2462 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2483.500|PK 67.30 27.90 13.90 44.50 2.40 67.00 73.90 6.9 180 160

Hori. 4924.000|PK 56.00 32.70 6.00 46.20 240 50.90 73.90 23.0 166 302

Hori. 7386.000{PK 50.60 37.40 7.40 44.40 2.40 53.40 73.90 20.5 100 0[Floor noise
Hori. 9848.000(PK 50.70 38.20 8.40 42.40 2.40 57.30 73.90 16.6 138 356

Hori. 19695.870{PK 47.10 40.30 6.70 44.60 -9.50 40.00 73.90 33.9 118 310

Hori. 2483.500|AV 51.00 27.90 13.90 44.50 2.40 50.70 53.90 32 180 160

Hori. 4924.000|AV 46.20 32.70 6.00 46.20 2.40 41.10 53.90 12.8 166 302

Hori. 7386.000({AV 40.80 37.40 7.40 44.40 240 43.60 53.90 10.3 100 0]Floor noise
Hori. 9848.000(AV 41.30 38.20 8.40 42.40 240 47.90 53.90 6.0 138 356

Hori. 19695.870|AV 40.70 40.30 6.70 44.60 -9.50 33.60 53.90 20.3 118 310

Vert. 2483.500|PK 70.80 27.90 13.90 44.50 2.40 70.50 73.90 34 202 237

Vert. 4924.000|PK. 55.40 32.70 6.00 46.20 2.40 50.30 73.90 23.6 160 353

Vert. 7386.000(PK 50.70 37.40 7.40 44.40 2.40 53.50 73.90 20.4 100 0]Floor noise
Vert. 9848.000(PK 51.40 38.20 8.40 42.40 2.40 58.00 73.90 15.9 185 331

Vert. 19695.870|PK 49.20 40.30 6.70 44.60 -9.50 42.10 73.90 31.8 197 112

Vert. 2483.500|AV 51.70 27.90 13.90 44.50 2.40 51.40 53.90 2.5 202 237

Vert. 4924.000|AV 45.10 32.70 6.00 46.20 2.40 40.00 53.90 13.9 160 353

Vert. 7386.000({AV 40.60 37.40 7.40 44.40 2.40 43.40 53.90 10.5 100 0]Floor noise
Vert. 9848.000(AV 40.40 38.20 8.40 42.40 2.40 47.00 53.90 6.9 185 331

Vert. 19695.870|AV 44.70 40.30 6.70 44.60 -9.50 37.60 53.90 16.3 197 112

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4 dB
10 GHz - 26.5 GHz : 20log (1.0 m/3.0 m)= -9.5 dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
:+81478 82 3373

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

Report No. 12069762H-A-R1
Test place Kashima EMC Lab.
Semi Anechoic Chamber No.11
Date October 17,2018
Temperature / Humidity 23 deg. C/50 % RH
Engineer Hiromitsu Tanabe
(1 GHz - 10 GHz)
Mode Tx 11b 2462 MHz
Horizontal
Restricted-band band-edge Plot
3 Agilent R T
Ref 1246 dBwV Atten 30 dB
wEmiP
Log X
10
d8/
*LgAv
v $2
"s | gy | j __
J | {
£lix T T AT 1
FTun ¥ (PRTOUPY USSR TSNS RN SV SO
Smp T T T T T 1
Center 2.483 58 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz WWEH 3 HHz Sweep 104 ms (1291 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
- Agilent R T
Ref 126.2 dEwV Atten 38 dB
wEmiPk
Log x
10
d8/
el
*LgAv
W s [\ {lmnde . | | |
V3 F( | ! ! |
£06): T A N
FTun A byl e i)
Smp i i T i 1
Center 2.483 58 GHz Span 50 MHz
#Res BH (CISPR) 1 MHz sVBH 3 HHz Sweep 104 ms (1291 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken,
Telephone : +81 478 88 6500
Facsimile :+81 478 82 3373

289-0341 Japan
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Radiated Spurious Emission

Report No. 12069762H-A-R1

Test place Kashima EMC Lab.

Semi Anechoic Chamber No.11 No.10 No.10

Date October 18, 2018 October 20, 2018 October 20, 2018

Temperature / Humidity 23 deg. C/50 % RH 22 deg. C/57 % RH 22 deg. C/ 57 % RH

Engineer Kazuhiro Ando Hiromitsu Tanabe Hiromitsu Tanabe

(1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11g 2412 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2390.000|PK 60.10 27.60 13.80 44.50 2.40 59.40 73.90 14.5 276 39
Hori. 4824.000|PK 55.50 32.70 5.90 46.10 2.40 50.40 73.90 23.5 280 28
Hori. 7236.000|PK 49.90 37.20 7.30 44.60 2.40 52.20 73.90 21.7 100 0[Floor noise
Hori. 9648.000|PK 49.10 38.10 8.30 42.60 2.40 55.30 73.90 18.6 100 5
Hori. 19296.000|PK 47.00 40.40 6.60 44.50 -9.50 40.00 73.90 33.9 159 60
Hori. 2390.000|AV 48.70 27.60 13.80 44.50 2.40 48.00 53.90 5.9 276 39
Hori. 4824.000[AV 46.00 32.70 5.90 46.10 2.40 40.90 53.90 13.0 280 28
Hori. 7236.000| AV 40.50 37.20 7.30 44.60 2.40 42.80 53.90 11.1 100 0| Floor noise
Hori. 9648.000| AV 40.00 38.10 8.30 42.60 2.40 46.20 53.90 7.7 100 5
Hori. 19296.000{AV 41.00 40.40 6.60 44.50 -9.50 34.00 53.90 19.9 159 60
Vert. 2390.000|PK 59.30 27.60 13.80 44.50 240 58.60 73.90 153 240 44
Vert. 4824.000|PK 55.30 32.70 5.90 46.10 2.40 50.20 73.90 23.7 186 6
Vert. 7236.000|PK 49.50 37.20 7.30 44.60 2.40 51.80 73.90 22.1 100 0| Floor noise
Vert. 9648.000|PK 48.70 38.10 8.30 42.60 2.40 54.90 73.90 19.0 102 0
Vert. 19296.000|PK 48.40 40.40 6.60 44.50 -9.50 41.40 73.90 325 198 112
Vert. 2390.000{AV 48.60 27.60 13.80 44.50 2.40 47.90 53.90 6.0 240 44
Vert. 4824.000|AV 45.60 32.70 5.90 46.10 2.40 40.50 53.90 13.4 186 6
Vert. 7236.000|AV 40.50 37.20 7.30 44.60 2.40 42.80 53.90 11.1 100 0| Floor noise
Vert. 9648.000| AV 40.10 38.10 8.30 42.60 2.40 46.30 53.90 7.6 102 0
Vert. 19296.000{AV 43.50 40.40 6.60 44.50 -9.50 36.50 53.90 17.4 198 112

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4dB
10 GHz - 26.5 GHz : 20log (1.0 m /3.0 m)= -9.5 dB

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

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

Hori. 2412.000|PK 96.90 27.70 13.80 44.50 240 96.30 - -| Carrier

Hori. 2400.000|PK 59.00 27.60 13.80 44.50 240 58.30 76.30 18.0

Vert. 2412.000|PK 95.20 27.70 13.80 44.50 2.40 94.60 - -| Carrier

Vert. 2400.000|PK 57.20 27.60 13.80 44.50 2.40 56.50 74.60 18.1

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4dB
10 GHz - 26.5 GHz : 20log (1.0 m /3.0 m) = -9.5 dB

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission
(Reference Plot for band-edge)

12069762H-A-R1
Kashima EMC Lab.
No.11

October 18,2018

23 deg. C/50 % RH
Kazuhiro Ando

(1 GHz - 10 GHz)

*Res BH (CISPR) 1 MHz sVEH 3 MHz

$weep 1.04 ms (1201 prs) *Res EBH 108 kHz *VEH 389 kHz

Mode Tx 11g 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Aglent R T % Aglent R T
Mkrl 2413 25 GHz
Ref 125.4 dByl fitten 30 &8 Ref 125.4 dByl fitten 30 &8 96.36 Bl
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~ ' 1
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Swp I T Swp I | | I I
Center 2398 89 GHz Span 58 MHz Center 2,390 09 GHz Span 58 MHz

Sweep 4.8 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Aglent R T % Aglent R T
Mkrl 2.413 25 GHz
Ref 124 dEpl Atten 38 dB Ref 124 dEpl Atten 38 dB 95.22 dEpV
WEmfk wPeak
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F%ujn arprrere 1! F%ujn SRR RNV ST TRTY ITRIR Poe e T |
Swp Swp
Center 2,39 89 GHz Span 56 MHz Center 2,399 80 GHz Span 56 MHz
*Res BH (CISPR) 1 MHz SVEH 3 MHz $weep 1.04 ms (1201 prs) *Res EBH 108 kHz SVEH 309 kHz Sweep 4.8 ms (1201 ps)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

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

UL Japa

n, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone :
Facsimile :

+81 478 88 6500
+81 478 823373
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission

12069762H-A-R1
Kashima EMC Lab.

No.11

October 18, 2018
22 deg. C/50 % RH

Kazuhiro Ando

(1 GHz - 10 GHz)
Tx 11g 2437 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

No.10

October 20, 2018

22 deg. C/57 % RH
Hiromitsu Tanabe
(10 GHz - 18 GHz)

No.10

October 20, 2018
22 deg. C/57 % RH

Hiromitsu Tanabe

(18 GHz - 26.5 GHz)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 4874.000|PK. 54.50 32.70 6.00 46.10 2.40 49.50 73.90 24.4 118 63

Hori. 7311.000{PK 49.00 37.30 7.30 44.50 2.40 51.50 73.90 22.4 100 0]Floor noise
Hori. 9748.000{PK 49.10 38.10 8.30 42.50 2.40 55.40 73.90 18.5 100 8

Hori. 19495.890(PK 46.50 40.40 6.60 44.50 -9.50 39.50 73.90 344 169 285

Hori. 4874.000|AV 44.90 32.70 6.00 46.10 2.40 39.90 53.90 14.0 118 63

Hori. 7311.000({AV 40.60 37.30 7.30 44.50 2.40 43.10 53.90 10.8 100 0[Floor noise
Hori. 9748.000({AV 40.40 38.10 8.30 42.50 2.40 46.70 53.90 7.2 100 8

Hori. 19495.890|AV 40.20 40.40 6.60 44.50 -9.50 33.20 53.90 20.7 169 285

Vert. 4874.000|PK 53.60 32.70 6.00 46.10 2.40 48.60 73.90 253 212 0

Vert. 7311.000{PK 49.50 37.30 7.30 44.50 240 52.00 73.90 21.9 100 0[Floor noise
Vert. 9748.000{PK 49.00 38.10 8.30 42.50 2.40 55.30 73.90 18.6 100 6

Vert. 19495.890(PK 49.00 40.40 6.60 44.50 -9.50 42.00 73.90 31.9 202 113

Vert. 4874.000|AV 44.00 32.70 6.00 46.10 2.40 39.00 53.90 14.9 212 0

Vert. 7311.000({AV 40.20 37.30 7.30 44.50 2.40 42.70 53.90 11.2 100 0]Floor noise
Vert. 9748.000(AV 40.30 38.10 8.30 42.50 240 46.60 53.90 7.3 100 6

Vert. 19495.890|AV 43.60 40.40 6.60 44.50 -9.50 36.60 53.90 17.3 202 113

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4dB
10 GHz - 26.5 GHz : 20log(1.0 m/3.0 m) = -9.5 dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
:+81478 82 3373

Facsimile
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Radiated Spurious Emission

Report No. 12069762H-A-R1

Test place Kashima EMC Lab.

Semi Anechoic Chamber No.11 No.10 No.10

Date October 18,2018 October 20, 2018 October 20, 2018

Temperature / Humidity 23 deg. C/50 % RH 22 deg. C/57 % RH 22 deg. C/ 57 % RH

Engineer Kazuhiro Ando Hiromitsu Tanabe Hiromitsu Tanabe

(1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11g 2462 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2483.500|PK 63.00 27.90 13.90 44.50 2.40 62.70 73.90 11.2 189 340

Hori. 4924.000|PK 54.40 32.70 6.00 46.20 240 49.30 73.90 24.6 116 63

Hori. 7386.000{PK 49.60 37.40 7.40 44.40 2.40 52.40 73.90 21.5 100 0[Floor noise
Hori. 9848.000(PK 49.50 38.20 8.40 42.40 2.40 56.10 73.90 17.8 176 336

Hori. 19695.870{PK 47.50 40.30 6.70 44.60 -9.50 40.40 73.90 335 167 285

Hori. 2483.500|AV 50.40 27.90 13.90 44.50 2.40 50.10 53.90 3.8 189 340

Hori. 4924.000|AV 44.80 32.70 6.00 46.20 2.40 39.70 53.90 14.2 116 63

Hori. 7386.000({AV 40.70 37.40 7.40 44.40 240 43.50 53.90 10.4 100 0[Floor noise
Hori. 9848.000(AV 40.80 38.20 8.40 42.40 240 47.40 53.90 6.5 176 336

Hori. 19695.870|AV 41.10 40.30 6.70 44.60 -9.50 34.00 53.90 19.9 167 285

Vert. 2483.500|PK 62.80 27.90 13.90 44.50 2.40 62.50 73.90 11.4 238 33

Vert. 4924.000|PK. 52.90 32.70 6.00 46.20 2.40 47.80 73.90 26.1 187 352

Vert. 7386.000(PK 49.80 37.40 7.40 44.40 2.40 52.60 73.90 213 100 0]Floor noise
Vert. 9848.000(PK 49.30 38.20 8.40 42.40 2.40 55.90 73.90 18.0 105 4

Vert. 19695.870|PK 49.70 40.30 6.70 44.60 -9.50 42.60 73.90 31.3 196 111

Vert. 2483.500|AV 50.30 27.90 13.90 44.50 2.40 50.00 53.90 39 238 33

Vert. 4924.000|AV 43.70 32.70 6.00 46.20 2.40 38.60 53.90 15.3 187 352

Vert. 7386.000({AV 40.90 37.40 7.40 44.40 2.40 43.70 53.90 10.2 100 0]Floor noise
Vert. 9848.000(AV 40.60 38.20 8.40 42.40 2.40 47.20 53.90 6.7 105 4

Vert. 19695.870|AV 44.60 40.30 6.70 44.60 -9.50 37.50 53.90 16.4 196 111

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4 dB
10 GHz - 26.5 GHz : 20log (1.0 m/3.0 m)= -9.5 dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
:+81478 82 3373

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

Report No. 12069762H-A-R1
Test place Kashima EMC Lab.
Semi Anechoic Chamber No.11
Date October 18,2018
Temperature / Humidity 23 deg. C/50 % RH
Engineer Kazuhiro Ando
(1 GHz - 10 GHz)
Mode Tx 11g 2462 MHz
Horizontal
Restricted-band band-edge Plot
% Aglent R T
Ref 124.3 dBpV RAtten 38 dB
wEmiP
Log %
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sLgfy |
v 52 A\ |
V3 FC \
£ [ N :
X R SR AR NS
Swp
Center 2483 58 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz WEN 3 MHz Sweep 104 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot
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a8/

LI

£0fx
FTun
Snp

#Res

"

Center 2,483 5 GHz

o Agilent R T

Ref 125.1 dBpl
*EmiPk|

Atten 30 dB

v 52 | Y
V3 FC 3

i Rt PR T -

Span 58 MHz
BH (CISPR) 1 MHz VBN 3 HHz Sweep 1.04 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken,
Telephone : +81 478 88 6500
Facsimile :+81 478 82 3373

289-0341 Japan
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Radiated Spurious Emission

Report No. 12069762H-A-R1
Test place Kashima EMC Lab.
Semi Anechoic Chamber No.11 No.10 No.10
Date October 18, 2018 October 20, 2018 October 20, 2018
Temperature / Humidity 23 deg. C/50 % RH 22 deg. C/57 % RH 22 deg. C/ 57 % RH
Engineer Kazuhiro Ando Hiromitsu Tanabe Hiromitsu Tanabe

(1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11n-20 2412 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2390.000|PK 63.40 27.60 13.80 44.50 2.40 62.70 73.90 11.2 277 41

Hori. 4824.000|PK 55.70 32.70 5.90 46.10 2.40 50.60 73.90 233 251 64

Hori. 7236.000{PK 49.40 37.20 7.30 44.60 2.40 51.70 73.90 222 100 0]Floor noise
Hori. 9648.000(PK 48.70 38.10 8.30 42.60 2.40 54.90 73.90 19.0 100 9

Hori. 19295.860|PK 46.80 40.40 6.60 44.50 -9.50 39.80 73.90 34.1 194 60

Hori. 2390.000|AV 49.30 27.60 13.80 44.50 240 48.60 53.90 53 277 41

Hori. 4824.000|AV 45.20 32.70 5.90 46.10 2.40 40.10 53.90 13.8 251 64

Hori. 7236.000({AV 40.30 37.20 7.30 44.60 2.40 42.60 53.90 11.3 100 0[Floor noise
Hori. 9648.000({AV 39.70 38.10 8.30 42.60 2.40 45.90 53.90 8.0 100 9

Hori. 19295.860|AV 40.80 40.40 6.60 44.50 -9.50 33.80 53.90 20.1 194 60

Vert. 2390.000|PK 64.20 27.60 13.80 44.50 240 63.50 73.90 10.4 285 35

Vert. 4824.000|PK 55.30 32.70 5.90 46.10 2.40 50.20 73.90 23.7 189 9

Vert. 7236.000{PK 49.20 37.20 7.30 44.60 2.40 51.50 73.90 22.4 100 0] Floor noise
Vert. 9648.000(PK 49.00 38.10 8.30 42.60 2.40 55.20 73.90 18.7 100 3

Vert. 19295.860(PK 48.60 40.40 6.60 44.50 -9.50 41.60 73.90 323 199 111

Vert. 2390.000|AV 49.50 27.60 13.80 44.50 2.40 48.80 53.90 5.1 285 35

Vert. 4824.000|AV 44.90 32.70 5.90 46.10 240 39.80 53.90 14.1 189 9

Vert. 7236.000({AV 40.60 37.20 7.30 44.60 240 42.90 53.90 11.0 100 0[Floor noise
Vert. 9648.000(AV 40.30 38.10 8.30 42.60 2.40 46.50 53.90 7.4 100 3

Vert. 19295.860|AV 44.20 40.40 6.60 44.50 -9.50 37.20 53.90 16.7 199 111

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4dB
10 GHz - 26.5 GHz : 20log (1.0 m /3.0 m)= -9.5 dB

20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

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

Hori. 2412.000|PK 96.80 27.70 13.80 44.50 240 96.20 - -| Carrier

Hori. 2400.000|PK 55.70 27.60 13.80 44.50 240 55.00 76.20 21.2

Vert. 2412.000|PK 96.20 27.70 13.80 44.50 2.40 95.60 - -| Carrier

Vert. 2400.000|PK 56.00 27.60 13.80 44.50 2.40 55.30 75.60 20.3

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4dB
10 GHz - 26.5 GHz : 20log (1.0 m /3.0 m) = -9.5 dB

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12069762H-A-R1
Test place Kashima EMC Lab.
Semi Anechoic Chamber No.11
Date October 18,2018
Temperature / Humidity 23 deg. C/50 % RH
Engineer Kazuhiro Ando
(1 GHz - 10 GHz)
Mode Tx 11n-20 2412 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Aglent R T % Aglent R T
Mkrl 2413 25 GHz
Ref 123.7 dBwY fAtten 30 dB Ref 123.7 dBut fAtten 30 dB 96.79 dBwl
aEmib wPeak
Log ¥ Log
10 10
dB/ dB/
e ) ‘,I_;.:.-Jp-\lk.-l'-v-l'-'v b ."..I‘.‘L
768 | 1!
dBpV J
aLgAv T LgRv T
v s g f 51 %2 f
V3 FCJ | Y L LA V3 FCJ /
ﬁ?n e "'"""H—aw”"ﬁr ﬁ?n .'q"ﬂlw.l--.#\ﬁl','\‘\’.A.‘J’f)\-?i"-'J‘\-An-l\.-»*'.'\-\""‘u'l-"b""LTr.ArI.
Swp I 1 T T Swp I | | I
Center 2398 89 GHz Span 58 MHz Center 2,390 09 GHz Span 58 MHz
"Res BH (CISPR) 1 MHz sUEH 3 MHz Sweep 104 ms (1281 prs) "Res BH 100 kHz oVBH 309 kHz Sweep 4.8 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Aglent R T % Aglent R T
Mkrl 2413 25 GHz
Ref 123.3 dBwv ftten 30 dB Ref 123.3 dBwY ftten 30 dB 96.24 dBwl
wEmbk wPeak
Log Log
10 10
B/ B/
T WL L
F ol AT
762
BV
algAv - LRy
v s L/ K 51 52 /
L R IO DS IO AT (Y L V3 FO) ,“"
£0h): ——— £0h): AL IPOT YPRD T g
A T e e St 7 "t Flun PR PP BTITOR L SRR SVINNERE
Swp Swp
Center 2398 89 GHz Span 58 MHz Center 2,390 09 GHz Span 58 MHz
sRes BH (CISPR) 1 MHz sUEH 3 MHz Sweep 104 ms (1281 prs) "Res BH 180 kHz oVBH 309 kHz Sweep 4.8 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81478 823373
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Radiated Spurious Emission

Report No. 12069762H-A-R1

Test place Kashima EMC Lab.

Semi Anechoic Chamber No.10 No.11 No.10 No.10

Date October 19, 2018 October 18,2018 October 20, 2018 October 20, 2018

Temperature / Humidity

24 deg. C/53 % RH

23 deg. C/50 % RH

22 deg. C/57 % RH

22 deg. C/57%RH

Engineer Hiromitsu Tanabe Kazuhiro Ando Hiromitsu Tanabe Hiromitsu Tanabe
(30 MHz - 1000 MHz) (1 GHz - 10 GHz) (10GHz- 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11n-20 2437 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 204.746(QP 38.50 9.90 6.50 26.20 0.00 28.70 43.50 14.8 155 100

Hori. 264.376(QP 46.40 12.30 7.10 26.00 0.00 39.80 46.00 6.2 125 260

Hori. 273.300{QP 40.80 12.80 7.20 26.00 0.00 34.80 46.00 11.2 127 275

Hori. 4874.000|PK 54.80 32.70 6.00 46.10 240 49.80 73.90 24.1 111 62

Hori. 7311.000{PK 49.60 37.30 7.30 44.50 240 52.10 73.90 21.8 100 0]Floor noise
Hori. 9748.000|PK. 48.40 38.10 8.30 42.50 240 54.70 73.90 19.2 171 340

Hori. 19495.890(PK 46.90 40.40 6.60 44.50 -9.50 39.90 73.90 34.0 113 310

Hori. 4874.000|AV 45.10 32.70 6.00 46.10 2.40 40.10 53.90 13.8 111 62

Hori. 7311.000({AV 40.70 37.30 7.30 44.50 240 43.20 53.90 10.7 100 0]Floor noise
Hori. 9748.000|AV 40.20 38.10 8.30 42.50 240 46.50 53.90 7.4 171 340

Hori. 19495.890|AV 40.20 40.40 6.60 44.50 -9.50 33.20 53.90 20.7 113 310

Vert. 204.746(QP 33.50 9.90 6.50 26.20 0.00 23.70 43.50 19.8 230 90

Vert. 264.376(QP 43.80 12.30 7.10 26.00 0.00 37.20 46.00 8.8 100 325

Vert. 273.300{QP 41.00 12.80 7.20 26.00 0.00 35.00 46.00 11.0 100 240

Vert. 4874.000|PK 52.80 32.70 6.00 46.10 240 47.80 73.90 26.1 201 0

Vert. 7311.000|PK 49.30 37.30 7.30 44.50 2.40 51.80 73.90 22.1 100 0|Floor noise
Vert. 9748.000| PK. 48.90 38.10 8.30 42.50 240 55.20 73.90 18.7 100 5

Vert. 19495.890(PK 48.70 40.40 6.60 44.50 -9.50 41.70 73.90 322 209 110

Vert. 4874.000|AV 43.90 32.70 6.00 46.10 240 38.90 53.90 15.0 201 0

Vert. 7311.000({AV 40.40 37.30 7.30 44.50 240 42.90 53.90 11.0 100 0]Floor noise
Vert. 9748.000|AV 41.10 38.10 8.30 42.50 240 47.40 53.90 6.5 100 5

Vert. 19495.890|AV 44.00 40.40 6.60 44.50 -9.50 37.00 53.90 16.9 209 110

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4 dB
10 GHz - 26.5 GHz : 20log (1.0 m/3.0 m)= -9.5dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
:+81478 82 3373

Facsimile
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Radiated Spurious Emission

Report No. 12069762H-A-R1

Test place Kashima EMC Lab.

Semi Anechoic Chamber No.11 No.10 No.10

Date October 18, 2018 October 20, 2018 October 20, 2018

Temperature / Humidity 23 deg. C/50 % RH 22 deg. C/57 % RH 22 deg. C/ 57 % RH

Engineer Kazuhiro Ando Hiromitsu Tanabe Hiromitsu Tanabe

(1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11n-20 2462 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak)

Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 2483.500|PK 64.70 27.90 13.90 44.50 2.40 64.40 73.90 9.5 270 40

Hori. 4924.000|PK 53.90 32.70 6.00 46.20 240 48.80 73.90 25.1 114 59

Hori. 7386.000(PK 50.00 37.40 7.40 44.40 240 52.80 73.90 21.1 100 0[Floor noise
Hori. 9848.000(PK 49.30 38.20 8.40 42.40 240 55.90 73.90 18.0 100 7

Hori. 19695.890(PK 47.20 40.30 6.70 44.60 -9.50 40.10 73.90 33.8 114 311

Hori. 2483.500|AV 50.80 27.90 13.90 44.50 2.40 50.50 53.90 34 270 40

Hori. 4924.000|AV 44.50 32.70 6.00 46.20 240 39.40 53.90 14.5 114 59

Hori. 7386.000({AV 41.00 37.40 7.40 44.40 2.40 43.80 53.90 10.1 100 0[Floor noise
Hori. 9848.000({AV 40.80 38.20 8.40 42.40 240 47.40 53.90 6.5 100 7

Hori. 19695.890|AV 40.70 40.30 6.70 44.60 -9.50 33.60 53.90 20.3 114 311

Vert. 2483.500|PK. 63.00 27.90 13.90 44.50 2.40 62.70 73.90 11.2 244 39

Vert. 4924.000|PK 52.60 32.70 6.00 46.20 2.40 47.50 73.90 26.4 171 355

Vert. 7386.000(PK 50.10 37.40 7.40 44.40 240 52.90 73.90 21.0 100 0]Floor noise
Vert. 9848.000(PK 49.10 38.20 8.40 42.40 240 55.70 73.90 18.2 118 0

Vert. 19695.890|PK 49.30 40.30 6.70 44.60 -9.50 42.20 73.90 31.7 207 111

Vert. 2483.500|AV 49.40 27.90 13.90 44.50 240 49.10 53.90 4.8 244 39

Vert. 4924.000|AV 43.50 32.70 6.00 46.20 2.40 38.40 53.90 15.5 171 355

Vert. 7386.000({AV 41.00 37.40 7.40 44.40 2.40 43.80 53.90 10.1 100 0]Floor noise
Vert. 9848.000(AV 40.80 38.20 8.40 42.40 240 47.40 53.90 6.5 118 0

Vert. 19695.890|AV 45.00 40.30 6.70 44.60 -9.50 37.90 53.90 16.0 207 111

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 10 GHz : 20log(3.95m /3.0 m)= 2.4 dB
10 GHz - 26.5 GHz : 20log (1.0 m/3.0 m)= -9.5 dB

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
:+81478 82 3373

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

Report No. 12069762H-A-R1
Test place Kashima EMC Lab.
Semi Anechoic Chamber No.11
Date October 18,2018
Temperature / Humidity 23 deg. C/50 % RH
Engineer Kazuhiro Ando
(1 GHz - 10 GHz)
Mode Tx 11n-20 2462 MHz
Horizontal
Restricted-band band-edge Plot
3 Agilent R T
Ref 123.7 dBwV Atten 30 dB
wEmiPk
Log X
10
d8/
“"VT""““‘—.:—-,‘_.
*LgAv
v $2 | I e |
V3 FC \ . [
£k [ '“""""M-Jmm,wm.w... -
FTun e R
Swp
Center 2.483 58 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz WWEH 3 HHz Sweep 104 ms (1291 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
- Agilent R T
Ref 1226 dEwV Atten 38 dB
wEmiPk
Log x
10
d8/
b,
*LgAv
vl $2 | Ry ™ pl
V3 FC i .
£06) T R P PR IS B I
FTun |
Svp
Center 2.483 58 GHz Span 58 MHz
#Res BH (CISPR) 1 MHz sVBH 3 HHz Sweep 104 ms (1291 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

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

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken,
Telephone : +81 478 88 6500
Facsimile :+81 478 82 3373

289-0341 Japan
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Radiated Spurious Emission
(Plot data, Worst case)
Report No. 12069762H-A-R1
Test place Kashima EMC Lab.
Semi Anechoic Chamber No.11 No.10 No.10
Date October 17,2018 October 20, 2018 October 20, 2018
Temperature / Humidity 23 deg. C/50 % RH 22 deg. C/57 % RH 22 deg. C/57 % RH
Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe
(1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx 11b 2462 MHz
80
70 <
. 60 o QP Limit
= = ——— PK Limit
‘S 50 ; £
= = AV Limit
&8 e T X :
=, 40 1 1 1 ) Hori./QP
= Hori./PK
7 30— - ] o
& Hori/AV
20 Vert./QP
Vert./PK
10 Vert/AV
0

10 100

1000 10000
Frequency [MHz]

100000

*These plots data contains sufficient number to show the trend of characteristic features for EUT.

UL Japan, Inc.

Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile

1 +81 478 823373
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Conducted Spurious Emission

Report No. 12069762H-A-R1

Test place Kashima EMC Lab. No.2 Measurement Room
Date October 16, 2018

Temperature / Humidity 21 deg. C/46 % RH

Engineer Hiromitsu Tanabe

Mode Tx 11n-20 2437 MHz

9 kHz - 150 kHz

150 kHz - 30 MHz

¥ Agilent RL ¥ Agilent RL
Mkrl 11.35 kHz Mkrl 286 kHz

Ref -26 dBm #Atten 20 dB -§9.52 dBm Ref -1G dBm #Atten 20 dB —78.60 dBm
#Paak #Peak
Log Log
19 10
dB/ dB/
LgAv LgAy
5182 5182
V3 FC . V3 FC

AR AM
£(F):w,hkl £ifx bt gt oo sl A
£50 e e s Hdydhhanilhf | FTun I SN S g B
FFT s Sup
Start 9.00 kHz " Stop 150.00 kHz | Start 158 kHz Stop 36.688 MHz
#Res BW 200 Hz #YEH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 18 kHz #UBH 30 kHz Sween 285.3 ms (1281 pis)

Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)] [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
11.35 -89.5 0.03 9.94 4.08 1 -75.5 300 6.0 -14.2 46.5 60.7
200.00 -78.6 0.03 9.94 4.08 1 -64.6 300 6.0 3.3 21.5 24.8

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)

N: Number of output

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373
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Power Density

Report No. 12069762H-A-R1

Test place Kashima EMC Lab. No.2 Measurement Room

Date October 16, 2018

Temperature / Humidity 21 deg. C/46 % RH

Engineer Hiromitsu Tanabe

Mode Tx

11b
Freq. Reading | Cable | Atten. | Result| Limit | Margin
Loss | Loss

[MHz] | [dBm] | [dB] | [dB] |[dBm]|[dBm]| [dB]
2412.00 | -9.52 191 |10.04 | 243 | 8.00 | 557
2437.00 | -936 | 2.18 | 10.05 | 2.87 | 8.00 | 5.13
246200 | 952 | 2.29 [10.05 | 2.82 | 8.00 | 5.18

11g
Freq. Reading | Cable | Atten. | Result| Limit | Margin
Loss | Loss
[MHz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2412.00 -28.52 1.91 |10.04 [-16.57 | 8.00 |24.57
2437.00 -27.89 2.18 | 10.05 |-15.66 | 8.00 |23.66
2462.00 -28.57 2.29 [10.05 |-16.23 | 8.00 |24.23

11n-20
Freq. Reading | Cable | Atten. | Result| Limit [Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2412.00 -27.46 1.91 |10.04 |-15.51 | 8.00 |23.51
2437.00 -27.16 2.18 | 10.05 [-14.93 | 8.00 |22.93
2462.00 -27.42 229 |10.05 |-15.08 [ 8.00 | 23.08

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

UL Japan, Inc.

Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan
Telephone : +81 478 88 6500

Facsimile :+81 478 82 3373
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Power Density
11b 11g
2412 MHz 2412 MHz
% Aglent RL # Aglent RL
Mirl 2.419 619 GHz Mkrl 2.414 476 GHz
Ref @ dBm *Htten 20 dB =952 dBm Ref -26 dBm *Atten 10 d -28.52 dBm
*Peak *Peak ]
Log 3 Log ; 'é :
&/ |' &/ T e R R A T
| I | , ]_
| . Y oy k +— f“ﬁ ﬁi‘r
. ‘Wﬂ ’ .
Lgfv Lftv t.,{,.‘ \M'li
s1 52 3; ?E
Vi ;12 b
£
=
$wp Swo
ws | Center 2.412 809 GHz Span 24.5 MHz
Center 2.412 B8O GHz Span 14.5 MHz
*Res BH 3 kHz SUBH 9.1 Kz Sweep 1.539 s (1201 prs) | *Res BH 3 khz *UBH 9.1 kHz Sweep 26 s (1201 pts)
2437 MHz 2437 MHz
T Aglent RL T Aglent RL
Mirl 2.435 610 GHz Mikrl 2.439 470 GHz
Ref @ dBm *Atten 20 dB -9.36 dBm Ref -20 dBm fitten 10 d -27.39 dBm
*Peak wPeak
Log 3 Log _ 7
18 19 | ] AR LA T nn
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T
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i
LgAv Lofv |4 f \ "
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an 23]
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FTun FTun
Swp Swp
Center 2.437 800 GHz Span 24.5 MHz
Center 2,437 008 GHz Span 14.5 MHz
*Res BH 3 khz WUBH 9.1 Kz Sweep 1.539 5 (1201 prs) | *Res BH 3 Kz *UBH 9.1 kHz Sweep 2.6 5 (1201 pts)
2462 MHz 2462 MHz
% Agllent RL ¥ Agllent RL
Mikrl 2.460 619 GHz Mikrl 2.459 536 GHz
Ref 8 dBm "fitten 20 d -9,52 dBm Ref -20 dBm *Atten 10 dB -28.57 dBm
wPeak wPeak T
Log 3 L;s > . ‘
5?3; ‘113 y FM |‘n,-.wnl.. NI, Iﬁ-{n,!ul‘w NIV q
I Il }
| . I —ﬂ l‘l,n“
&' . ' #m“ Jf ‘\'ﬁ .
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? AT}
$1 52 $1 82
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" b
ﬂ{.}. FTun
Swp Swp
Center 2.462 000 GHz Span 145 MHz | Center 2.462 608 GHz Span 24.5 MHz
sRes BN 3 kHz WUBH 9.1 Kz Sweep 1.539 s (1201 prs) | *Res BH 3 Kz *VEN 9.1 Kz Sweep 2.6 5 (1201 pts)
UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
Facsimile :+81 478 823373




Center 2.412 820 GHz
*Res BH 3 kHz

WEH 9.1 kHz

Span 25.5 MHz
Sweep 2.706 s (1201 pts)

2437 MHz

Ref -2@ dBm
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RL
Mirl 2.440 740 GHz
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Center 2.462 000 GHz
*Res EH 3 kHz

WEH 9.1 kHz

Span 25,5 MHz
Sweep 2.706 s (1201 pts)

Test report No. : 12069762H-A-R1
Page : 42 of 45
Issued date : November 20, 2018
FCCID : X4QKDTG200
Power Density
11n-20
2412 MHz
= Agilent RL
Mirl 2.414 486 GHz
Ref -2@ dBm *Atten 18 dB -27.46 dBm
wPaak 1
Log
19 g -','-i,'-_i:*:\'.*-lf;r-1-‘;_" i
dB/ Ty TRV Lt T
h] ]
. -
Fl J
..:t‘F \h_,‘
[E T BTN L LA
i g
Sl $2
V3 FC
AR
£
FTun
Swp

UL Japan, Inc.
Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan

Telephone : +81 478 88 6500
Facsimile :+81 478 823373



Test report No.

: 12069762H-A-R1

Page : 43 of 45
Issued date : November 20, 2018
FCCID : X4QKDTG200
APPENDIX 2: Test instruments
Test Instruments
Test Item [LIMS ID [Description IManufacturer Model Serial ILast (Calibration [Cal Int
ICalibration [Due Date
IDate
RE 144199  [Test Receiver JAGILENT [N9O38A IMY 53290016 2018/07/10 [2019/07/31 |12
RE 143121 [LOGBICON Schwarzbeck [VULB 9168 343 2018/04/05 [2019/04/30 |12
RE 143050 [3dB Fixed Atten. TAMAGAWA [UFA-01 none 2018/09/12 |2019/09/30 |12
RE 143165  [Coaxial Cable Fujikura,Fujikura,Agilent,|5D-2W,5D-2W,8494 IMY41110200(Step  [2018/08/29 [2019/08/30 (12
Fujikura,Fujikura,Fujikur |A,5D-2W,5D-2W,5D|Att)
a,Fuhjikura,Fujikura,Fuji |2
lkura
RE 142930  [Pre-Amplifier HEWLETT PACKARD [8447D 2044A09041 2018/08/30 [2019/08/31 |12
RE(GHz) |143456  |Double Ridged Wave [ETS-Lindgren 3115 00204573 2018/02/19 [2019/02/28 |12
Guide
RE(GHz) |142939  |Pre-Amplifier IMicro Wave Factory [MPR-1G26.5-35 161398 2018/05/18 [2019/05/31 |12
RE(GHz) |142990  [Micro Wave Cable Shuner SUCOFLEX104A [MY1477/4A 2018/05/25 [2019/05/31 |12
RE(GHz) |143111  [Micro Wave Cable Junkosha MWX221 MRA-12-14-148 2018/05/25 [2019/05/31 |12
RE(GHz) |143016 |10dB Fixed Atten. 'WEINSCHEL 54A-10 56246 2018/05/21 [2019/05/31 |12
RE(GHz) |143459 |HPF IMICRO-TRONICS [HPM50111-02 008 2018/05/22 [2019/05/31 |12
RE(GHz) |143643  |Spectrum Analyzer IAGILENT [E4448A MY 52490024 2018/05/23 [2019/05/31 |12
RE(GHz) |142908  |Pre-Amplifier TOYO TPAO118-36 IA-1001 2017/11/02 [2018/11/30 |12
RE(GHz) |143140  [Micro Wave Cable Junkosha MWX221 14078222 2017/11/02 2018/11/30 |12
RE(GHz) |143149  [Micro Wave Cable Junkosha MWX221 12J102343-00 2017/11/02 [2018/11/30 |12
RE(GHz) |143438  |Double Ridged Horn  [ETS-Lindgren 3160-09 00166043 2018/06/26 [2019/06/30 |12
RE(GHz) |142937  |Pre-Amplifier TOYO HAP18-26W 00000035 2018/06/26 [2019/06/30 |12
RE(GHz) |143113  [Micro Wave Cable Suhner SUCOFLEX104 MY 588/4 2018/07/10 2019/07/31 |12
AT 143606  [Power Sensor AGILENT IN1923A IMY 54070024 2018/06/20 [2019/06/30 |12
AT 143588  [Peak Power Analyzer |AGILENT 8990B MY51000276 2018/06/20 [2019/06/30 |12
AT 143109  [Micro Wave Cable Suhner SUCOFLEX102 MY3662/2 2018/05/25 [2019/05/31 |12
AT 143643 [Spectrum Analyzer IAGILENT [E4448A MY 52490024 2018/05/23 [2019/05/31 |12
AT 143023  |10dB Fixed Atten. 'WEINSCHEL 54A-10 56251 2018/05/21 [2019/05/31 |12
[EMI 143654  |[Ruler TAJIMA L19-55 - - - -
EMI 143542  [Temperature & HIOKI 3641/9680-50 090999895/0909054 [2018/05/30 [2019/05/31 |12
[Humidity Indicator 06
[EMI 143133  [Barometer Sunoh SBR-151 001439 2015/11/18 [2018/11/30 |36
[EMI 142901  [EMI Software TSJ TEPTO-DV(RE,CE [Ver.3.3 - - -
,MF,PE)
[EMI 144216  |Digital Multimeter [Fluke Corporation 115 994460954 2018/10/09 [2019/10/31 |12

*Hyphens for Last Calibration Date, Calibration Due Date and Cal Int (month) are instruments that
Calibration is not required (e.g. software), or instruments checked in advance before use.

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

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

Test item:

RE: Radiated Emission test
AT: Antenna Terminal Conducted test
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