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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity

Radiated Spurious Emission
(Reference Plot for band-edge)
(IFA Antenna)

13170804H

Ise EMC Lab.

No.4

April 10,2020

20 deg. C/28 % RH

Engineer Yuta Moriya
Band edge
Mode Tx 11ax-20 2412 MHz (242-tone RU)
RU Index 61
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
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Start 2.319 89 GHz Stop 2,390 @8 GHz Start 2.390 800 GHz Stop 2.415 @08 GHz
*Res BH (CISPR) 1 MHz #VEH 3 MHz Sweep 1.04 ms (1201 prs) *Res BH 108 kHz *VEH 388 kHz Sweep 2.4 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

RU Index 61
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Agilent R T 5 Agilent R T
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Ref 114.4 dBpY Atten 20 dB Ref 114.4 dBpY Atten 20 dB 95.78 dEpV
sEmiPk wPeak
Log ¥ Log
18 18
dE/ dE/

i}
) |
" ]
sLfv LRy /1
v s2 5152 wi
V3 FC V3 FC o T
e A PRTTIRLNI I o 1L Sy | .‘w'lt-'..Jl‘V
£h: [ . A | e [N
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Start 2.310 89 GHz Stop 2,390 0@ GHz Stare 2,390 989 GHz Stop 2.415 009 GHz
*Res BH (CISPR) 1 MHz *UBH 3 MHz Sweep 1.84 ms (1281 prs) *Res BH 108 kHz #VEH 380 kHz Sweep 2.4 ms (1261 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.

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

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Radiated Spurious Emission

(IFA Antenna)

Report No. 13170804H

Test place Ise EMC Lab.

Semi Anechoic Chamber No.3 No.3

Date December 25, 2019 January 8, 2020

Temperature / Humidity 21 deg. C/41 % RH 23 deg. C/35%RH

Engineer Yuta Moriya Tomohisa Nakagawa

(1 GHz - 10 GHz) (18 GHz - 26.5 GHz)

Mode Tx 11ax-20 2437 MHz (OFDM)

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

Hori. 4874.000 [PK 40.2 31.6 75 31.8 - 475 73.9 26.4 |Floor noise
Hori. 7311.000 [PK 402 36.2 8.9 327 - 526 739 21.3 | Floor noise
Hori. 9748.000 [PK 41.0 38.8 9.4 334 - 55.7 739 18.2 |Floor noise
Hori. 4874.000 |AV 324 316 75 318 - 39.7 53.9 14.2 |Floor noise
Hori. 7311.000 |AV 329 36.2 8.9 327 - 453 539 8.7 |Floor noise
Hori. 9748.000 | AV 327 38.8 9.4 334 - 474 53.9 6.5 |Floor noise
Vert. 4874.000 [PK 40.1 316 75 318 - 474 73.9 26.5 | Floor noise
Vert. 7311.000 [PK 418 36.2 8.9 327 - 542 739 19.7 | Floor noise
Vert. 9748.000 [PK 41.0 388 9.4 334 - 55.8 73.9 18.1 |Floor noise
Vert. 4874.000 |AV 324 316 75 318 - 39.7 539 14.2 |Floor noise
Vert. 7311.000 |AV 32.9 36.2 8.9 327 - 453 53.9 8.6 |Floor noise
Vert. 9748.000 | AV 32.7 38.8 9.4 334 - 475 53.9 6.4 |Floor noise

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

Distance factor: 1GHz - 10 GHz 20log(3.9m/3.0 m)=2.28 dB
10 GHz - 26.5 GHz 20log(1.0m/3.0 m)= -9.5dB

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Radiated Spurious Emission

(IFA Antenna)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.3
Date December 25, 2019 January 8, 2020 January 10, 2020
Temperature / Humidity 21 deg. C/41 % RH 23 deg. C/35%RH 23 deg. C/35%RH
Engineer Yuta Moriya Tomohisa Nakagawa Tomohisa Nakagawa
(1 GHz - 10 GHz) (18 GHz - 26.5 GHz) (Below 1GHz)
Mode Tx 11ax-20 2462 MHz (OFDM)
Polarity | Frequency | Detector | Reading | Ant.Fac. | Loss Gain Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB) [dBuV/m] | [dBuV/m] | [dB]
Hori. 49.093 QP 26.2 115 7.4 322 - 12.9 40.0 27.1
Hori. 59.516 |QP 26.5 8.0 7.5 322 - 9.9 40.0 30.2
Hori. 95.560 |QP 235 95 8.0 322 - 8.8 435 347
Hori. 429.874 QP 222 16.2 10.9 32.0 - 17.3 46.0 28.7
Hori. 600.800 [ QP 22 19.2 11.9 32,0 - 213 46.0 247
Hori. 938.304 [QP 21.1 2.0 13.7 30.7 - 26.1 46.0 20.0
Hori. 2483.500 [PK 502 275 55 327 - 50.5 739 234
Hori. 4924.000 [PK 39.9 315 75 318 - 47.1 73.9 26.8 | Floor noise
Hori. 7386.000 [PK 414 36.3 8.9 32.7 - 539 73.9 20.0 |Floor noise
Hori. 9848.000 |PK 40.6 39.0 9.4 334 - 55.5 73.9 18.4 |Floor noise
Hori. 2483.500 |AV 39.9 275 5.5 32.7 0.3 404 539 13.5 |*1)
Hori. 4924.000 | AV 327 315 75 318 - 39.9 539 14.0 |Floor noise
Hori. 7386.000 |[AV 32.6 36.3 8.9 32.7 - 45.1 539 8.8 |Floor noise
Hori. 9848.000 | AV 328 39.0 9.4 334 - 477 539 6.2 |Floor noise
Vert. 49.249 |QP 28.0 11.5 7.4 322 - 14.6 40.0 254
Vert. 59.552 |QP 328 8.0 75 322 - 16.1 40.0 239
Vert. 95.520 |QP 26.5 95 8.0 322 - 11.8 435 317
Vert. 431.048 QP 225 16.2 10.9 32.0 - 17.6 46.0 284
Vert. 598.110 [QP 22 19.1 11.9 32,0 - 213 46.0 24.7
Vert. 933312 |QP 213 20 13.7 30.8 - 26.2 46.0 198
Vert. 2483.500 [PK 50.0 27.5 55 327 - 50.2 739 237
Vert. 4924.000 |PK 39.9 315 7.5 31.8 - 47.1 73.9 26.8 |Floor noise
Vert. 7386.000 [PK 414 36.3 8.9 327 - 539 739 20.0 |Floor noise
Vert. 9848.000 |PK 40.7 39.0 9.4 334 - 55.6 73.9 18.3 |Floor noise
Vert. 2483.500 [AV 384 27.5 55 327 03 388 539 15.1 [*1)
Vert. 4924.000 |[AV 32.6 31.5 7.5 31.8 - 39.9 53.9 14.1 |Floor noise
Vert. 7386.000 | AV 328 36.3 8.9 327 - 452 539 8.7 | Floor noise
Vert. 9848.000 | AV 32.7 39.0 9.4 334 - 47.6 53.9 6.3 |Floor noise

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

Distance factor: 1 GHz - 10 GHz 20log(3.9m /3.0 m)=2.28 dB
10 GHz - 26.5 GHz 20log (1.0 m/3.0 m)= -9.5dB
*1) Not Out of Band emission(Leakage Power)

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124



Test report No.
Page

Issued date
FCCID

: 13170804H-A-R1
: 143 of 229

: June 10, 2020

: AKSM19DFR1

Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)
(IFA Antenna)

13170804H

Ise EMC Lab.

No.3

December 25, 2019

21 deg. C/41%RH

Yuta Moriya

(1 GHz - 10 GHz)

Tx 11ax-20 2462 MHz (OFDM)

Horizontal

o Agilent

Ref 116.7 dBpV

Restricted-band band-edge Plot
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Stop 2.508 B8 GHz
SVEH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
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Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.

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

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Radiated Spurious Emission
(IFA Antenna)

Report No. 13170804H

Test place Ise EMC Lab.

Semi Anechoic Chamber No.3

Date February 2, 2020

Temperature / Humidity 21 deg. C/34%RH

Engineer Tomohisa Nakagawa

Band edge

Mode Tx 11ax-20 2462 MHz (26-tone RU)
RU Index 8
Polarity | Frequency | Detector | Reading | Ant.Fac. Loss Gain Duty Factor Result Limit Margin Remark

[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB]

Hori. 2483.500 [PK. 44.5 27.5 4.7 32.7 - 44.0 73.9 29.9
Hori. 2483.500 [AV 352 27.5 4.7 32.7 0.4 352 539 18.7|*1)
Vert. 2483.500 |PK 483 275 4.7 327 -] 47.8 73.9 26.1
Vert. 2483.500 |AV 323 275 4.7 32.7 0.4 323 53.9 21.6 |*1)

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

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

Distance factor: 1GHz-10GHz ~ 20log(3.9 m/3.0 m)=2.28 dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m) = 9.5 dB
*1) Not Out of Band emission(Leakage Power)

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile

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

(IFA Antenna)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date February 2, 2020
Temperature / Humidity 21 deg. C/34%RH
Engineer Tomohisa Nakagawa
Band edge
Mode Tx 11ax-20 2462 MHz (26-tone RU)
RU Index 8
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 1135 dBwy Atten 26 6B
sEmiPk|
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o | | | | | | | | |
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$up | ' ' ' ' ' ' ' '
Start 2.483 500 Gz Stop 2,500 690 Gz
sRes BH (CISPR) 1 MHz SWEH 3 MHz Sweep 1.84 ms (1281 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
RU Index 8
Vertical
Restricted-band band-edge Plot
¥ Agilent R T
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Stare 2.483 508 GHz Stop 2.500 888 GHz
sRes BH (CISPR) 1 MHz WUEH 3 MHz Sweep 1,84 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Radiated Spurious Emission
(IFA Antenna)

Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date February 2, 2020
Temperature / Humidity 21 deg. C/34%RH
Engineer Tomohisa Nakagawa
Band edge
Mode Tx 11ax-20 2462 MHz (52-tone RU)
RU Index 40
Polarity | Frequency | Detector | Reading | Ant.Fac. [ Loss Gain | Duty Factor [ Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB]
Hori. 2483.500 [PK 47.5 275 4.7 32.7 -| 47.0 73.9 269
Hori. 2483.500 [AV 329 275 4.7 32.7 0.5 328 53.9 21.1 |*1)
Vert. 2483.500 [PK 45.0 275 4.7 32.7 -| 44.5 73.9 294
Vert. 2483.500 |AV 31.5 27.5 4.7 32.7 0.5 31.5 53.9 22.5|*1)

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

Distance factor: 1GHz - 10 GHz 20log (3.9 m/3.0 m)=2.28 dB
10 GHz - 26.5 GHz 20log (1.0 m/3.0 m) = -9.5dB
*1) Not Out of Band emission(Leakage Power)

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile

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

(IFA Antenna)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date February 2, 2020
Temperature / Humidity 21 deg. C/34%RH
Engineer Tomohisa Nakagawa
Band edge
Mode Tx 11ax-20 2462 MHz(52-tone RU)
RU Index 40
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 1157 dBuy Atten 26 6B
Log *
o | | | | | | | | |
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sLgfv
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VS TGRS N U TSN [ U SR S SO S
Sup I i
Start 2.483 500 Ghiz Stop 2,500 690 Gz
sRes BH (CISPR) 1 MHz SWEH 3 MHz Sweep 1.84 ms (1281 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
RU Index 40
Vertical
Restricted-band band-edge Plot
¥ Agilent R T
Ref 116.6 dBuy fAtten 26 dB
sEmiPk|
Log *
0 | | | | | | | | |
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V3 FC
£ M ! ! b
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Swp = ]
Stare 2.483 508 GHz Stop 2.500 909 GHz
sRes BH (CISPR) 1 MHz WUEH 3 MHz Sweep 1,84 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

13170804H

Ise EMC Lab.
No.3

February 2, 2020

21 deg. C/34%RH

(IFA Antenna)

Engineer Tomohisa Nakagawa
Band edge
Mode Tx 11ax-20 2462 MHz (106-tone RU)
RU Index 54
Polarity | Frequency | Detector | Reading [ Ant.Fac. [ Loss Gain Duty Factor | Result Limit Margin Remark
[MHz] [dBuv] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB]

Hori. 2483.500 [PK 53.9 27.5 4.7 32.7 - 53.4 73.9 20.5

Hori. 2483.500 |AV 36.4 275 4.7 327 0.5 36.3 53.9 17.6 | *1)

Vert. 2483.500 [PK 49.4 27.5 4.7 327 - 48.9 73.9 25.0

Vert. 2483.500 [AV 34.1 27.5 4.7 32.7 0.5 34.0 53.9 19.9 [*1)

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

Distance factor:

1 GHz - 10 GHz

20log (3.9 m/3.0 m) =228 dB
10 GHz - 26.5 GHz 20log(1.0m/3.0 m)= -9.5 dB
*1) Not Out of Band emission(Leakage Power)

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile

:+81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)
(IFA Antenna)

13170804H

Ise EMC Lab.

No.3

February 2, 2020

21 deg.C/34%RH

Tomohisa Nakagawa

Band edge

Tx 11ax-20 2462 MHz (106-tone RU)

RU Index 54
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 116 dBwpY Atten 28 dB
*EmiPl
Log x
18
dB/
sLgfv
Vi 52
V3 FC
£(Fx i f
FTun |s ot — N
Swip
Start 2.453 508 GHz Stop 2.508 B8 GHz
sRes BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.84 ms (12081 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

RU Index 54
Vertical
Restricted-band band-edge Plot

w0 Agilent R T
Ref 116 dBp Atten 29 dB
*EmiPl
Log *
10
dB/
sLgAv
v os2
V3 FC
£0F)
FTun . - - - N
Swp I
Start 2,453 508 GHz Stop 2.508 888 GHz
#Res BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.84 ms (1281 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Radiated Spurious Emission

(IFA Antenna)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4
Date April 10,2020
Temperature / Humidity 20 deg. C/28 % RH
Engineer Yuta Moriya
Band edge
Mode Tx 11ax-20 2462 MHz (242-tone RU)
RU Index 61
Polarity | Frequency [ Detector | Reading | Ant.Fac. Loss Gain Duty Factor Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB]
Hori. 2483.500 |PK 63.5 27.7 5.1 31.8 - 64.4 73.9 9.5
Hori, 2483.500 | AV 45.6 27.7 5.1 31.8 0.5 47.0 53.9 6.9 |*1)
Vert. 2483.500 |PK 63.6 27.7 5.1 31.8 - 64.5 73.9 9.4
Vert. 2483.500 | AV 455 27.7 5.1 318 0.5 46.9 539 7.0 [*1)

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

Distance factor: 1 GHz -

10 GHz

20log (3.9 m/3.0 m) =2.28 dB

*1) Not Out of Band emission(Leakage Power)

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile

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

(IFA Antenna)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.4
Date April 10,2020
Temperature / Humidity 20 deg. C/28 % RH
Engineer Yuta Moriya
Band edge
Mode Tx 11ax-20 2462 MHz (242-tone RU)
RU Index 61
Horizontal
Restricted-band band-edge Plot
o Agilent R T
Ref 115.5 dBpV Atten 28 dE
sEmiPk
Log *
o | | | | | | | | |
dB/
sLgfv
ur sebgflill 1 Bl |
V3 FC ‘I 1 I
£0): |
FTun
Swp
Start 2.483 508 GHz Stop 2.500 889 GHz
*Res BH (CISPR) 1 MHz WWEH 3 HHz Sweep 1.84 ms (1281 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot
RU Index 61
Vertical
Restricted-band band-edge Plot
o Agilent R T
Ref 114.2 dBpV Atten 28 dE
sEmiPk
Log ¥
18
dB/
sLgfAv
IJJ‘ 32 - - e A T i + k- 4 1
V3 FC 1 T | |
] ! 4 |
£0Fr [~ I 1
FTun 1
Swp I
Start 2.483 508 GHz Stop 2.500 880 GHz
#Res BH (CISPR) 1 MHz WWEH 3 HHz Sweep 1.84 ms (1281 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Ise EMC Lab.

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

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

(IFA Antenna WLAN)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.3
Date December 25, 2019 January 8, 2020 January 10, 2020
Temperature / Humidity 21 deg. C/41%RH 23 deg. C/35%RH 23 deg. C/35% RH
Engineer Yuta Moriya Tomohisa Nakagawa  Tomohisa Nakagawa
(1 GHz - 10 GHz) (18 GHz - 26.5 GHz)  (Below 1GHz)
Mode Tx 11ax-20 2462 MHz (OFDM)
Horizontal
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Radiated Spurious Emission

(IFA Antenna BT1)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.3
Date January 6, 2020 January 8, 2020 January 12, 2020
Temperature / Humidity 23 deg. C/40 % RH 23 deg. C/35 % RH 22 deg. C/33 % RH
Engineer Takumi Shimada Tomohisa Nakagawa Koji Yamamoto
(1 GHz -10 GHz) (18 GHz - 26.5 GHz)  (Below 1 GHz)
Mode Tx BTLE 1M-PHY 2402 MHz
Polarity | Frequency | Detector [ Reading | Ant.Fac.| Loss Gain Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB]
Hori. 59.167 |QP 245 8.1 75 322 - 7.9 40.0 321
Hori. 62.939 |QP 232 73 7.6 322 - 59 40.0 342
Hori. 153.573 |QP 26 153 8.7 32.1 - 14.5 435 29.1
Hori. 335229 [Qp 23 14.7 102 319 - 153 46.0 30.7
Hori. 563.195 [QP 218 182 117 32,0 - 19.7 46.0 26.3
Hori. 959.849 [QP 33.3 222 13.8 30.6 - 38.6 46.0 7.4
Hori. 2340.500 [PK 46.7 278 54 3238 - 47.1 739 268
Hori. 2390.000 |PK 48.0 27.7 54 3238 - 484 739 25.5
Hori. 4804.000 [PK 413 316 75 318 - 486 73.9 25.3 |Floor noise
Hori. 7206.000 |PK 414 36.0 8.9 32.7 - 53.6 73.9 20.3 |Floor noise
Hori. 9608.000 |PK 414 38.5 9.4 333 - 56.0 739 17.9 |Floor noise
Hori. 2340.500 |AV 384 27.8 5.4 3238 20 40.8 53.9 13.1 [2)
Hori. 2390.000 |AV 342 27.7 54 3238 20 36.6 539 17.3 |*1)
Hori. 4804.000 [AV 313 316 75 318 - 386 539 15.3 |Floor noise
Hori. 7206.000 | AV 322 36.0 8.9 327 - 444 539 9.5 |Floor noise
Hori. 9608.000 |AV 32.6 385 94 333 - 472 539 6.7 |Floor noise
Vert. 59.167 |QP 28.7 8.1 75 322 - 12.1 40.0 27.9
Vert. 62.939 |QP 256 73 7.6 322 - 83 40.0 31.8
Vert. 153.573 |QP 22.5 153 8.7 32.1 - 14.4 435 29.2
Vert. 335229 [Qp 22 14.7 102 319 - 15.2 46.0 30.8
Vert. 563.195 |QP 22.0 18.2 11.7 32.0 - 19.9 46.0 26.1
Vert. 959.849 [QP 28.2 222 138 30.6 - 33.5 46.0 12.5
Vert. 2340.500 [PK 482 278 54 3238 - 486 739 254
Vert. 2390.000 |PK 53.6 27.7 5.4 3238 - 54.0 73.9 19.9
Vert. 4804.000 |PK 40.9 31.6 7.5 31.8 - 482 73.9 25.7 |Floor noise
Vert. 7206.000 |PK 415 36.0 8.9 327 - 538 739 20.2 |Floor noise
Vert. 9608.000 | PK 415 38.5 9.4 33.3 - 56.1 73.9 17.8 |Floor noise
Vert. 2340.500 [AV 38.7 278 54 3238 20 411 539 12.8 [2)
Vert. 2390.000 |AV 319 27.7 54 3238 20 343 539 19.6 |*1)
Vert. 4804.000 [AV 313 316 75 318 - 386 539 15.3 |Floor noise
Vert. 7206.000 |AV 319 36.0 8.9 32.7 - 44.1 539 9.8 |Floor noise
Vert. 9608.000 | AV 326 38.5 9.4 333 - 472 539 6.7 | Floor noise

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

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

Distance factor:

1GHz - 10 GHz

20log (3.95m/3.0m)=2.39 dB

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

*1) Not Out of Band emission(Leakage Power)
*2) Noise synchronized with duty of carrier frequency.

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

[MHz] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]|[dBuV/m]{ [dB]
Hori. 2402.000 [PK 95.6 27.7 54 32.7 96.0 - -|Carrier
Hori. 2400.000 [PK 40.2 27.7 54 32.7 40.6 76.0 354
Vert. 2402.000 |PK 97.0 21.7 54 32.7 97.3 - -| Carrier
Vert. 2400.000 |PK. 442 21.7 5.4 32.7 44.5 71.3 32.8

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

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Radiated Spurious Emission
(Reference Plot for band-edge)

(IFA Antenna BT1)

Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date January 6, 2020
Temperature / Humidity 23 deg. C/40 % RH
Engineer Takumi Shimada

(1 GHz -10 GHz)
Mode Tx BT LE IM-PHY 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.482 821 GHz
Ref 181 dEpV Atten 18 dB Ref 181 dEpV Atten 18 dB 95,63 dBpV
sEmiPk wPaak é
Log * Log |
10 10 1
dB/ dB/ [
[ | | 11
Ju] | II\
75.6 . M|
dBpv |
|
sLafv Lofv 1 ! 1 ! |: '\.
v osg| VA PR P VRIS PR PP | N B O / -
v AU USRI SV S NN PR N N N bR v bia N W i g "“"“e-'—',.'ﬁ,.','.'. _.-_1','_-4'.’- iy L\..J_, LA
£0f)x | | | | | £0f)x | | | |
FTun FTun
Swp Swp
Start 2,318 9@ GHz Stop 2,398 88 GHz Start 2,390 988 GHz Stop 2.415 @88 GHz
sRes BW (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (12081 pts) sRes BW 108 kHz sVEW 388 kHz Sweep 2.4 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot

Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Agilent R T 5 Agilent R T
Mkrl 2.402 821 GHz
Ref 182.4 dBpY Atten 18 dB Ref 182.4 dBuY Atten 18 dB 96,96 dBpV
sEmiPk sPeak 3
Log * Log |
19 19 ]
dB/ dB/ [
| | [ | 11

Ju] l I|.

778 [ "

dBpV
sLafv LgAv ] 1 1 1 L
visal bt e ealig® ] | S152] , 4
V3 FCFoer s ai F ll T A oA V3 FC ".~.‘r.-'."'ﬁ'\.'f|‘rf'n,"“"',{:\ff{'\.\"l;d'*'t ‘I'-‘I\I.-"f""*‘ \-"',, A

PR S— CSN— Y | el i e | 1 ’ ! bl s YT L PN don oL

£ £0fx
FTun FTun
Swp Swp
Start 2310 00 GHz Stop 2.390 00 GAz | Start 2.330 000 Gz Stop 2.415 000 GHz
sRes BW (CISPR) 1 MHz sVEH 3 MHz Sweep 1.84 ms (12081 pts) sRes BW 188 kHz sVEH 380 kHz Sweep 2.4 ms (12081 pts)

Trace Green : Peak Plot 20dBc Plot

Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

(IFA Antenna BT1)
13170804H
Ise EMC Lab.
No.3 No.3

January 6, 2020
23 deg. C/40 % RH
Takumi Shimada
(1 GHz -10 GHz)

January 8, 2020
23 deg. C/35 % RH
Tomohisa Nakagawa
(18 GHz - 26.5 GHz)

No.3

January 12, 2020

22 deg. C/33 % RH
Koji Yamamoto
(Below 1 GHz)

Mode Tx BTLE 1M-PHY 2440 MHz

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

Hori. 59.371 |QP 243 8.0 7.5 322 - 7.7 40.0 323
Hori. 62.327 |QP 23.6 7.3 7.6 322 - 6.3 40.0 33.7
Hori. 177.560 |QP 225 16.2 8.9 32.1 - 15.5 43.5 28.0
Hori. 345.433 [QP 223 15.0 10.3 31.9 - 15.6 46.0 30.4
Hori. 587.663 QP 22.1 18.9 11.9 32.0 - 20.9 46.0 25.1
Hori. 959.886 [QP 32.5 222 13.8 30.6 - 37.8 46.0 8.2
Hori. 2374.000 |PK 47.7 27.7 54 32.8 - 48.1 73.9 259
Hori. 4880.000 |PK 415 315 75 31.8 - 48.7 739 25.2 |Floor noise
Hori. 7320.000 (PK 41.6 36.2 8.9 32.7 - 54.0 73.9 19.9 | Floor noise
Hori. 9760.000 [PK 42.7 38.8 9.4 334 - 57.5 73.9 16.4 | Floor noise
Hori. 2374.000 [AV 389 277 5.4 32.8 2.0 41.2 53.9 12.7 *1)
Hori. 4880.000 |AV 315 315 7.5 31.8 - 38.7 53.9 15.2 | Floor noise
Hori. 7320.000 [AV 32.0 36.2 8.9 32.7 - 44.4 53.9 9.5 |Floor noise
Hori. 9760.000 [AV 32.7 38.8 9.4 334 - 47.5 53.9 6.4 |Floor noise
Vert. 59.371 |QP 289 8.0 7.5 322 - 123 40.0 27.7
Vert. 62.327 |QP 255 73 7.6 322 - 82 40.0 31.8
Vert. 177.560 |QP 22.4 16.2 8.9 32.1 - 15.4 43.5 28.1
Vert. 345.433 |QP 222 15.0 10.3 31.9 - 15.5 46.0 30.5
Vert. 587.663 QP 21.9 18.9 11.9 32.0 - 20.7 46.0 253
Vert. 959.886 [QP 27.8 222 13.8 30.6 - 33.1 46.0 12.9
Vert. 2374.000 |PK 48.9 27.7 5.4 32.8 - 493 739 24.6
Vert. 4880.000 |PK 41.5 315 7.5 31.8 - 48.8 73.9 25.2 | Floor noise
Vert. 7320.000 |PK 41.6 36.2 8.9 327 - 54.0 73.9 19.9 | Floor noise
Vert. 9760.000 [PK 42.6 38.8 94 334 - 574 739 16.5 |Floor noise
Vert. 2374.000 [AV 39.4 277 54 32.8 2.0 41.7 53.9 122 |*1)
Vert. 4880.000 (AV 314 315 7.5 31.8 - 38.7 53.9 15.2 | Floor noise
Vert. 7320.000 [AV 32.0 36.2 8.9 32.7 - 443 539 9.6 |Floor noise
Vert. 9760.000 [AV 32.8 38.8 9.4 33.4 - 47.6 53.9 6.3 |Floor noise

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

Distance factor:

1 GHz - 10 GHz

*1) Noise synchronized with duty of carrier frequency.

20log (3.95m /3.0 m) =2.39 dB
10 GHz - 26.5 GHz 20log(1.0m/3.0m)= -9.5 dB

UL Japan, Inc.

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

Facsimile

: 181

596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

(IFA Antenna BT1)
13170804H
Ise EMC Lab.
No.3 No.3

January 6, 2020
23 deg. C/40 % RH
Takumi Shimada
(1 GHz -10 GHz)

January 8, 2020
23 deg. C/35 % RH
Tomohisa Nakagawa
(18 GHz - 26.5 GHz)

No.3

January 12, 2020

22 deg. C/33 % RH
Koji Yamamoto
(Below 1 GHz)

Mode Tx BTLE 1M-PHY 2480 MHz

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

Hori. 59.211 |QP 243 8.1 7.5 322 - 7.7 40.0 323
Hori. 62.809 |QP 233 7.3 7.6 322 - 6.0 40.0 34.0
Hori. 158.746 |QP 225 154 8.7 32.1 - 14.5 435 29.0
Hori. 346.203 [QP 223 15.0 10.3 31.9 - 15.6 46.0 30.4
Hori. 600.271 [QP 21.8 19.2 11.9 32.0 - 20.9 46.0 25.1
Hori. 959.743 [QP 32.8 222 13.8 30.6 - 38.1 46.0 79
Hori. 2483.500 [PK 44.8 275 5.5 32.7 - 45.1 739 28.8
Hori. 2548.806 [PK 45.6 27.5 5.5 32.7 - 46.0 73.9 279
Hori. 4960.000 |PK 413 31.6 7.5 31.8 - 48.6 73.9 25.3 | Floor noise
Hori. 7440.000 [PK 423 36.3 8.9 32.7 - 54.8 73.9 19.2 | Floor noise
Hori. 9920.000 [PK 42.7 38.9 9.4 334 - 57.6 73.9 16.3 |Floor noise
Hori. 2483.500 [AV 35.1 27.5 5.5 32.7 2.0 373 53.9 16.6 | *1)
Hori 2548.806 AV 35.6 275 55 32.7 2.0 38.0 53.9 159 [*2)
Hori. 4960.000 [AV 315 31.6 7.5 31.8 - 38.8 539 15.1 |Floor noise
Hori. 7440.000 [AV 33.1 36.3 8.9 32.7 - 45.6 53.9 8.3 |Floor noise
Hori. 9920.000 [AV 32.6 38.9 94 334 - 47.5 53.9 6.4 |Floor noise
Vert. 59.211 |QP 29.0 8.1 7.5 322 - 124 40.0 27.6
Vert. 62.809 |QP 25.8 73 7.6 322 - 85 40.0 315
Vert. 158.746 |QP 225 15.4 8.7 32.1 - 14.5 43.5 29.0
Vert. 346.203 [QP 222 15.0 10.3 319 - 15.5 46.0 30.5
Vert. 600.271 [QP 21.8 19.2 11.9 32.0 - 20.9 46.0 25.1
Vert. 959.743 [QP 28.0 222 13.8 30.6 - 333 46.0 12.7
Vert. 2483.500 [PK 47.5 27.5 5.5 32.7 - 47.8 73.9 26.1
Vert. 2548.806 [PK 50.2 275 5.5 32.7 - 50.5 73.9 234
Vert. 4960.000 |PK 412 31.6 7.5 31.8 - 485 739 25.4 |Floor noise
Vert. 7440.000 (PK 42.1 36.3 8.9 32.7 - 54.6 73.9 19.3 | Floor noise
Vert. 9920.000 [PK 42.6 389 94 334 - 57.5 73.9 16.4 |Floor noise
Vert. 2483.500 [AV 37.1 2715 5.5 32.7 2.0 393 53.9 14.6 | *1)
Vert. 2548.806 [AV 415 27.5 5.5 32.7 20 43.9 53.9 10.0 [*2)
Vert. 4960.000 |AV 31.5 31.6 7.5 31.8 - 38.8 53.9 15.1 | Floor noise
Vert. 7440.000 [AV 33.0 36.3 8.9 32.7 - 45.5 539 8.4 |Floor noise
Vert. 9920.000 |[AV 32.6 38.9 9.4 33.4 - 47.5 53.9 6.4 |Floor noise

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

Distance factor:

*1) Not Out of Band emission(Leakage Power)

1 GHz - 10 GHz

20log (3.95m /3.0 m)=2.39 dB

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

*2) Noise synchronized with duty of carrier frequency.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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: 181
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Radiated Spurious Emission
(Reference Plot for band-edge)

(IFA Antenna BT1)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date January 6, 2020
Temperature / Humidity 23 deg. C/40 % RH
Engineer Takumi Shimada
(1 GHz -10 GHz)
Mode Tx BTLE 1M-PHY 2480 MHz
Horizontal
Restricted-band band-edge Plot
T Agilent R T
Ref 1005 dBpV Aitten 18 dB
sEmiPk
Log *
10
dB/
sLafy
ug FC e S [ + T - . . — — . -
£06): T T I
FTun
Swp
Start 2,483 500 GHz Stop 2.500 00 GHz
#Res BH (CISPR) 1 MHz WWEH 3 MHz Sweep 1.84 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
0 Agilent R T
Ref 183.6 dBpY Arten 10 dB
sEmiPk
Log *
10 T t T T 1 T 1 1 1
dB/
sLgfiv
uosel, | ~
V3 FC
Gl — T -
FTun
Swp
Start 2,483 500 GHz Stop 2,500 00 GHz
*Res BH (CISPR) 1 MHz SUBH 3 MUz Sweep 1.04 ms (1201 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Ise EMC Lab.
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

(IFA Antenna BT1)
13170804H
Ise EMC Lab.
No.3 No.3

January 6, 2020

23 deg. C/32 % RH
Tomohisa Nakagawa

(1 GHz -10 GHz)

No.3

January 8, 2020

23 deg. C/35 % RH
Tomohisa Nakagawa

(18 GHz - 26.5 GHz)

January 12, 2020

22 deg. C/33 % RH
Koji Yamamoto
(Below 1 GHz)

Mode Tx BT LE 2M-PHY 2402 MHz

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

Hori. 59.334 |QP 24.1 8.1 7.5 322 - 7.5 40.0 32.5
Hori. 62.651 |QP 232 73 7.6 322 - 59 40.0 34.1
Hori. 177.947 |QP 226 16.2 8.9 32.1 - 15.6 435 27.9
Hori. 357.988 [QP 222 15.0 10.4 31.9 - 15.7 46.0 30.3
Hori. 555.810 |QP 21.9 18.0 11.7 32.0 - 19.6 46.0 26.4
Hori. 959.831 [QP 33.1 222 13.8 30.6 - 38.4 46.0 7.6
Hori. 2336.250 |PK 49.1 27.8 5.4 32.8 - 49.5 73.9 244
Hori. 2390.000 |PK 443 277 54 32.8 - 44.6 73.9 29.3
Hori. 4804.000 |PK 41.1 31.6 75 31.8 - 483 73.9 25.6 |Floor noise
Hori. 7206.000 |PK 4.0 36.0 8.9 32.7 - 542 73.9 19.7 |Floor noise
Hori. 9608.000 |PK 43.0 385 9.4 33.3 - 57.6 73.9 16.4 |Floor noise
Hori. 2336.250 |AV 33.6 278 54 32.8 48 387 53.9 15.2 [*2)
Hori. 2390.000 |AV 31.7 277 5.4 32.8 4.8 36.8 53.9 17.1 |*1)
Hori. 4804.000 |AV 324 31.6 75 31.8 - 39.7 539 14.2 |Floor noise
Hori. 7206.000 |AV 31.8 36.0 8.9 32.7 - 44.0 53.9 9.9 |Floor noise
Hori. 9608.000 |AV 31.5 385 9.4 33.3 - 46.1 53.9 7.8 |Floor noise
Vert. 59.334 |QP 289 8.1 7.5 322 - 12.3 40.0 277
Vert. 62.651 |QP 255 73 7.6 32.2 - 82 40.0 31.8
Vert. 177.947 |QP 224 16.2 8.9 32.1 - 15.4 435 28.1
Vert. 357.988 [QP 223 15.0 10.4 31.9 - 15.8 46.0 30.2
Vert. 555.810 QP 220 18.0 11.7 32.0 - 19.7 46.0 26.3
Vert. 959.831 [QP 28.3 222 13.8 30.6 - 33.6 46.0 12.4
Vert. 2336.250 |PK 51.4 27.8 54 32.8 - 51.8 73.9 22.1
Vert. 2390.000 |PK 48.6 277 5.4 32.8 - 49.0 73.9 25.0
Vert. 4804.000 |PK 40.7 31.6 75 31.8 - 48.0 73.9 25.9 [Floor noise
Vert. 7206.000 |PK 438 36.0 8.9 32.7 - 56.0 73.9 17.9 |Floor noise
Vert. 9608.000 |PK 42.5 385 8.8 33.3 - 56.6 73.9 17.3 |Floor noise
Vert. 2336.250 |AV 40.2 278 5.4 32.8 4.8 454 539 8.51*2)
Vert. 2390.000 |AV 345 277 54 32.8 48 39.6 53.9 143 |*1)
Vert. 4804.000 |AV 32.4 31.6 7.5 31.8 - 39.7 53.9 14.2 |Floor noise
Vert. 7206.000 |AV 31.8 36.0 8.9 32.7 - 44.0 53.9 9.9 |Floor noise
Vert. 9608.000 |AV 31.3 38.5 8.8 33.3 - 453 53.9 8.6 |Floor noise

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

Distance factor: 1 GHz - 10 GHz
10 GHz - 26.5 GHz 20log(1.0m/3.0 m)= -9.5dB

*1) Not Out of Band emission(Leakage Power%

*2) Noise synchronized with duty of carrier frequency.

20log (3.95 m /3.0 m) =2.39 dB

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

[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori. 2402.000 |PK. 95.6 271.7 5.4 32.7 96.0 - -| Carrier
Hori. 2400.000 |PK. 68.4 21.7 5.4 327 68.7 76.0 73
Vert. 2402.000 [PK 95.6 21.7 5.4 32.7 959 - -| Carrier
Vert. 2400.000 [PK 63.1 21.7 5.4 32.7 63.4 759 12.5

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

UL Japan, I

nc.

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

Telephone : +81
Facsimile :+81

596 24 8999
596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)
(IFA Antenna BT1)

13170804H

Ise EMC Lab.

No.3

January 6, 2020

23 deg. C/32 % RH
Tomohisa Nakagawa

(1 GHz -10 GHz)

Tx BT LE 2M-PHY 2402 MHz

Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
W Agilent R T W Agilent R T
Mkrl 2.481 479 GHz
Ref 181.1 dEpV Atten 18 dE Ref 181.1 dEpV Atten 18 dE 9562 dBpV
sEmiPk *Peak i
Log x Log 9 |
10 10 T I
dB/ dB/
1 |
] / !
756 1
dBpy Ik 1
sLafAy LgAv I \
v os2 LN T 51 $2 .
Y3 FC[Frimie o ;_. AT R I o s e s e T - V3 FC } ) . ..f'\'l I'I".-'r' -
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FTun FTun
Sup Sup
Start 2,310 98 GHz Stop 2,399 09 GHz Start 2.390 B89 GHz Stop 2.415 080 GHz
shes BH (CISPR) 1 MHz “UBH 3 MHz Sweep 1,04 ms (1201 pts) sRes BH 100 kHz oUBH 300 kHz Sweep 2.4 ms (1261 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
= Agilent R T % Aglent ROT
Mkrl 2,401 508 GHz
Ref 100.9 dBpY Atten 16 dB Ref 100.9 dBpY Atten 16 dB 95.64 dBpY
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Log * Log 2
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Y| — s S [ N N SN A X EENURE IS I Pt ™’ -'-"‘ﬁ,*'c"\—.'l"\" omfoima? VI Mt A i
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FTun FTun
Swp Swp
Start 2,310 09 GHz Stop 2,399 B8 GHz Start 2,399 008 GHz Stop 2.415 @88 GHz
sRes BW (CISPR) 1 MHz WWEH 3 MHz Sweep 1.04 ms (1201 pts) sRes EW 109 kHz WWEH 380 kHz Sweep 2.4 ms {1201 pts)
Trace Green : Peak Plot 20dBc Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Radiated Spurious Emission

(IFA Antenna BT1)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.3
Date January 6, 2020 January 8, 2020 January 12, 2020
Temperature / Humidity 23 deg. C/32 % RH 23 deg. C/35 % RH 22 deg. C/33 % RH
Engineer Tomohisa Nakagawa Tomohisa Nakagawa Koji Yamamoto
(1 GHz -10 GHz) (18 GHz - 26.5 GHz)  (Below 1 GHz)
Mode Tx BTLE 2M-PHY 2440 MHz
Polarity | Frequency | Detector [ Reading | Ant.Fac.| Loss Gain Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [ [dB]
Hori. 59.381 |QP 244 8.0 75 322 - 78 40.0 322
Hori. 62.963 |QP 235 73 7.6 322 - 6.1 40.0 33.9
Hori. 170.298 |QP 25 158 8.8 321 - 15.1 435 284
Hori. 356.747 [QP 23 15.0 10.4 319 - 15.8 46.0 302
Hori. 560.837 |QP 22.0 18.1 11.7 32.0 - 19.8 46.0 26.2
Hori. 959.754 [QP 329 22 138 30.6 - 38.2 46.0 78
Hori. 2371.500 |PK 50.9 27.7 54 32.8 - 51.2 73.9 22.7
Hori. 4880.000 [PK 413 315 75 318 - 48.6 739 25.4 |Floor noise
Hori. 7320.000 |PK 41.7 36.2 8.9 32.7 - 54.1 73.9 19.8 |Floor noise
Hori. 9760.000 |PK 426 38.8 9.4 334 - 574 739 16.5 |Floor noise
Hori. 2371.500 |AV 40.1 27.7 5.4 3238 48 452 53.9 8.7]*1)
Hori. 4880.000 [AV 311 315 75 318 - 384 539 15.5 | Floor noise
Hori. 7320.000 | AV 327 36.2 8.9 327 - 45.1 539 8.8 |Floor noise
Hori. 9760.000 |AV 32.7 38.8 94 334 - 475 539 6.4 |Floor noise
Vert. 59.381 |QP 29.1 8.0 75 322 - 12.5 40.0 27.5
Vert. 62.963 |QP 253 7.3 7.6 322 - 7.9 40.0 32.1
Vert. 170.298 |QP 26 158 8.8 321 - 15.2 435 28.3
Vert. 356.747 [QP 23 15.0 10.4 319 - 15.8 46.0 302
Vert. 560.837 [QP 2.1 18.1 117 32,0 - 19.9 46.0 26.1
Vert. 959.754 [QP 27.7 222 13.8 30.6 - 33.0 46.0 13.0
Vert. 2371.500 [PK 513 27.7 54 3238 - 517 739 23
Vert. 4880.000 [PK 40.6 315 75 318 - 479 73.9 26.1 |Floor noise
Vert. 7320.000 |PK 419 36.2 8.9 32.7 - 543 73.9 19.6 |Floor noise
Vert. 9760.000 |PK 422 38.8 9.4 334 - 57.0 73.9 16.9 |Floor noise
Vert. 2371.500 |AV 40.1 27.7 54 32.8 4.8 452 539 8.7 *1)
Vert. 4880.000 [AV 311 315 75 318 - 38.3 539 15.6 |Floor noise
Vert. 7320.000 |[AV 324 36.2 8.9 32.7 - 44.8 53.9 9.1 |Floor noise
Vert. 9760.000 | AV 324 38.8 9.4 334 - 472 539 6.7 | Floor noise

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

Distance factor: 1GHz - 10 GHz 20log (3.95m /3.0 m) =2.39 dB
10 GHz - 26.5 GHz 20log(1.0m/3.0m)= -9.5 dB

*1) Noise synchronized with duty of carrier frequency.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

(IFA Antenna BT1)
13170804H
Ise EMC Lab.
No.3 No.3

January 6, 2020

23 deg. C/32 % RH
Tomohisa Nakagawa

(1 GHz -10 GHz)

January 8, 2020

No.3
January 12, 2020

23 deg. C/35 % RH
Tomohisa Nakagawa

(18 GHz - 26.5 GHz)

22 deg. C/33 % RH
Koji Yamamoto
(Below 1 GHz)

Mode Tx BTLE 2M-PHY 2480 MHz

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

Hori. 59.222 |1QP 245 8.1 7.5 322 - 79 40.0 32.1
Hori. 62.803 |QP 233 73 7.6 322 - 6.0 40.0 34.0
Hori. 177.530 [QP 22.5 16.2 8.9 32.1 - 15.5 435 28.0
Hori. 326.356 [QP 224 14.4 10.2 319 - 15.0 46.0 31.0
Hori. 564.623 QP 22.1 18.2 11.7 32.0 - 20.0 46.0 26.0
Hori. 959.860 |QP 32.7 222 13.8 30.6 - 38.0 46.0 8.0
Hori. 2483.500 [PK 51.9 27.5 55 32.7 - 52.1 73.9 21.8
Hori. 2552.000 [PK 49.8 27.5 55 32.7 - 50.2 73.9 23.7
Hori. 4960.000 |PK 40.2 31.6 7.5 31.8 - 475 73.9 26.4 |Floor noise
Hori. 7440.000 [PK 42.7 36.3 8.9 32.7 - 55.2 73.9 18.7 |Floor noise
Hori. 9920.000 |PK 41.9 38.9 9.4 334 - 56.7 73.9 17.2 |Floor noise
Hori. 2483.500 [AV 329 27.5 55 32.7 4.8 379 53.9 16.0 |*1)
Hori. 2552.000 AV 33.0 27.5 55 32.7 48 38.1 53.9 15.8 [*2)
Hori. 4960.000 [AV 303 31.6 7.5 31.8 - 37.6 539 16.3 |Floor noise
Hori. 7440.000 [AV 32.7 36.3 8.9 32.7 - 452 539 8.7 |Floor noise
Hori. 9920.000 [AV 31.6 38.9 9.4 33.4 - 46.5 53.9 7.4 |Floor noise
Vert. 59.222 |1QP 29.1 8.1 7.5 322 - 12.5 40.0 275
Vert. 62.803 |QP 253 73 7.6 322 - 8.0 40.0 320
Vert. 177.530 [QP 22.6 16.2 8.9 32.1 - 15.6 43.5 279
Vert. 326.356 |QP 223 144 10.2 319 - 149 46.0 311
Vert. 564.623 QP 223 18.2 11.7 32.0 - 20.2 46.0 258
Vert. 959.860 |QP 27.0 222 13.8 30.6 - 323 46.0 13.7
Vert. 2483.500 [PK 522 27.5 55 32.7 - 52.4 73.9 215
Vert. 2552.000 [PK 513 27.5 55 32.7 - 51.7 73.9 222
Vert. 4960.000 [PK 40.5 31.6 7.5 31.8 - 47.8 73.9 26.1 |Floor noise
Vert. 7440.000 [PK 42.7 36.3 8.9 32.7 - 55.2 73.9 18.7 |Floor noise
Vert. 9920.000 |PK 41.4 38.9 9.4 334 - 56.3 73.9 17.6 |Floor noise
Vert. 2483.500 [AV 329 27.5 55 32.7 4.8 379 53.9 16.0 |*1)
Vert. 2552.000 [AV 33.6 275 55 327 48 38.8 53.9 15.1 |*2)
Vert. 4960.000 [AV 29.8 31.6 7.5 31.8 - 37.1 539 16.8 |Floor noise
Vert. 7440.000 [AV 325 36.3 8.9 327 - 449 53.9 9.0 |Floor noise
Vert. 9920.000 [AV 31.8 38.9 9.4 33.4 - 46.7 53.9 7.2 |Floor noise

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

Distance factor:

*1) Not Out of Band emission(Leakage Power)

1 GHz - 10 GHz

20log (3.95 m /3.0 m)=2.39 dB

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

*2) Noise synchronized with duty of carrier frequency.

UL Japan, Inc.

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

Facsimile

: 181

596 24 8124
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Radiated Spurious Emission
(Reference Plot for band-edge)

(IFA Antenna BT1)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date January 6, 2020
Temperature / Humidity 23 deg. C/32 % RH
Engineer Tomohisa Nakagawa
(1 GHz -10 GHz)
Mode Tx BT LE 2M-PHY 2480 MHz
Horizontal
Restricted-band band-edge Plot
T Agilent R T
Ref 1016 dBpV Aitten 18 dB
*EmiPk|
Log *
1 f t i i - - - - 1
dB/
sLafy
vl s B T L L RN TR TP Y T T e e T T |
3 FC B R — I
£06): — ; = -
FTun
Swp
Start 2.483 500 Gz Stop 2.500 999 GHz
*Res BH (CISPR) 1 MHz SVEH 3 MHz Smeep 1.04 ms (1281 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
0 Agilent R T
Ref 102.7 dBpV Aten 19 dB
sEmiPk
Log *
10 T t T T 1 T 1 1 1
dB/
sLgfiv
ur sl 1M d
V3 FC |
£(F): ) PPN Se NP I . e - - P
FTun
Swp
Start 2.483 500 GHz Stop 2.500 989 GHz
sRes BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.04 ms (1201 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Ise EMC Lab.
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Report No.
Test place
Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

(IFA Antenna BT2)
13170804H
Ise EMC Lab.
No.3 No.3

January 6, 2020

23 deg. C/32 % RH

January 8, 2020

23 deg. C/35 % RH

No.3
January 12, 2020
22 deg. C/33 % RH

Engineer Tomohisa Nakagawa  Tomohisa Nakagawa  Koji Yamamoto
(1 GHz -10 GHz) (18 GHz - 26.5 GHz)  (Below 1 GHz)
Mode Tx BTLE 1M-PHY 2402 MHz
Polarity | Frequency | Detector | Reading | Ant.Fac.| Loss Gain | Duty Factor [ Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB]
Hori. 59.515 |QP 242 8.0 7.5 322 - 7.6 40.0 325
Hori. 64.019 |QP 23.0 7.0 7.6 322 - 54 40.0 34.6
Hori. 173.786 |QP 224 16.0 8.9 32.1 - 152 435 284
Hori. 361.205 QP 223 15.0 104 319 - 15.8 46.0 30.2
Hori. 561.811 [QP 21.8 182 11.7 320 - 19.7 46.0 26.3
Hori. 959.821 |QP 332 222 13.8 30.6 - 38.5 46.0 7.5
Hori. 2339.750 |PK 45.6 27.8 54 328 - 46.0 73.9 279
Hori. 2390.000 [PK 46.5 277 54 328 - 46.8 73.9 27.1
Hori. 4804.000 |PK 41.7 31.6 7.5 31.8 - 49.0 73.9 24.9 [Floor noise
Hori. 7206.000 |PK 428 36.0 8.9 327 - 55.0 73.9 18.9 |Floor noise
Hori. 9608.000 |PK 42.0 38.5 9.4 333 - 56.6 73.9 17.3 |Floor noise
Hori. 2339.750 |AV 328 27.8 54 328 2.0 352 539 18.7 *2)
Hori. 2390.000 [AV 316 277 54 328 2.0 34.0 53.9 19.9 [*1)
Hori. 4804.000 [AV 30.5 31.6 7.5 31.8 - 37.8 539 16.1 |Floor noise
Hori. 7206.000 [AV 315 36.0 8.9 327 - 437 53.9 10.2 [Floor noise
Hori. 9608.000 [AV 31.2 38.5 9.4 333 - 45.8 53.9 8.1 |Floor noise
Vert. 59.515 |QP 28.8 8.0 7.5 322 - 122 40.0 279
Vert. 64.019 |QP 25.6 7.0 7.6 322 - 8.0 40.0 320
Vert. 173.786 |QP 22.6 16.0 8.9 321 - 15.4 43.5 28.2
Vert. 361.205 [QP 223 15.0 10.4 31.9 - 15.8 46.0 30.2
Vert. 561.811 |QP 222 182 11.7 320 - 20.1 46.0 259
Vert. 959.821 |QP 28.6 222 13.8 30.6 - 339 46.0 12.1
Vert. 2339.750 |PK 50.5 27.8 54 328 - 50.9 73.9 23.0
Vert. 2390.000 |PK 48.0 27.7 54 328 - 48.4 73.9 255
Vert. 4804.000 [PK 413 31.6 75 31.8 - 485 73.9 25.4 |Floor noise
Vert. 7206.000 |PK 42.6 36.0 8.9 327 - 54.8 73.9 19.1 |Floor noise
Vert. 9608.000 [PK 425 385 9.4 333 - 57.0 73.9 16.9 [Floor noise
Vert. 2339.750 |AV 38.7 27.8 54 328 2.0 41.1 53.9 12.8 [*2)
Vert. 2390.000 [AV 34.1 27.7 54 328 2.0 36.5 539 17.4 |*1)
Vert. 4804.000 [AV 30.8 31.6 7.5 31.8 - 38.1 539 15.8 |Floor noise
Vert. 7206.000 [AV 31.8 36.0 8.9 327 - 44.1 539 9.9 |Floor noise
Vert. 9608.000 |AV 312 38.5 9.4 33.3 - 458 53.9 8.1 |Floor noise

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

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

Distance factor:

*1) Not Out of Band emission(Leakage Power)

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

*2) Noise synchronized with duty of carrier frequency.

20dBc Data Sheet

20log (3.95 m /3.0 m) =2.39 dB

Polarity Frequency | Detector | Reading Ant Loss Gain Result Limit Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori. 2402.000 |PK 95.1 27.7 5.4 327 95.4 - -|Carrier
Hori. 2400.000 |PK 39.4 27.7 54 32.7 39.8 754 35.6
Vert. 2402.000 [PK 97.2 27.7 54 32.7 97.5 - -|Carrier
Vert. 2400.000 |PK 39.9 27.7 5.4 32.7 40.3 77.5 37.2

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

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Radiated Spurious Emission
(Reference Plot for band-edge)

(IFA Antenna BT2)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date January 6, 2020
Temperature / Humidity 23 deg. C/32 % RH
Engineer Tomohisa Nakagawa
(1 GHz -10 GHz)
Mode Tx BTLE 1M-PHY 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Agilent R T 5 Agilent R T
Mkrl 2.402 @88 GHz
Ref 1885 dBpY Atten 18 dB Ref 1805 dBpY Atten 18 dB 95.19 dBpY
sEmiPk sPeak T
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75.1 . il
dBpv
sLafv 1 1 1 1 1 Lofv 1 1 1 L { li,,
V1 52 e - . | st s b
V3 FCF’"’ i TPE N s T e L R LTS iy V3 EC o ..\f“ _ll.l 1,
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FTun FTun
Swp | | I | | Swp
Start 2,310 0@ GHz Stop 2,399 08 GHz Start 2,399 008 GHz Stop 2.415 088 GHz
sRes EW (CISPR) 1 MHz *YEH 3 MHz Sweep 1.04 ms (1201 pts) sRes EW 109 kHz sVEM 389 kHz Sweep 2.4 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
i Agilent R T i Agilent R T
Mkrl 2.402 @08 GHz
Ref 182.7 dBpV Atten 18 dB Ref 182.7 dBpV Atten 18 dB 97.20 dBpV
sEmiPk sPeak T
Log * Log '3-|
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dB/ dB/ [
! 111
712 " il
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FTun FTun
T [ 1 | | | T
Start 2,310 09 GHz Stop 2.390 98 GHz Start 2,390 008 GHz Stop 2.415 @88 GHz
sRes BW (CISPR) 1 MHz *VEH 3 MHz Sweep 1.04 ms (1201 pts) sRes EW 108 kHz WVEH 308 kHz Smeep 2.4 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.

Ise EMC Lab.
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

(IFA Antenna BT2)
13170804H
Ise EMC Lab.
No.3 No.3

January 6, 2020
23 deg. C/32 % RH
Tomohisa Nakagawa

(1 GHz -10 GHz)

January 8, 2020

23 deg. C/35 % RH
Tomohisa Nakagawa
(18 GHz - 26.5 GHz)

No.3
January 12, 2020

22 deg. C/33 % RH
Koji Yamamoto
(Below 1 GHz)

Mode Tx BTLE 1M-PHY 2440 MHz

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

Hori 49.549 QP 233 114 7.4 322 - 9.8 40.0 30.2
Hori 59.756 |QP 24.1 7.9 7.5 322 - 7.4 40.0 32.6
Hori 160.191 [QP 22.5 15.5 8.8 32.1 - 14.7 435 28.8
Hori 350.378 |QP 223 15.0 10.3 31.9 - 15.7 46.0 303
Hori 561.847 |QP 21.8 18.2 11.7 32.0 - 19.7 46.0 26.3
Hori 959.851 |QP 32.8 22.2 13.8 30.6 - 38.1 46.0 7.9
Hori 2374.000 |PK 46.1 27.7 54 328 - 46.5 73.9 274
Hori 4880.000 |PK. 41.1 315 7.5 31.8 - 48.3 73.9 25.6 |Floor noise
Hori 7320.000 {PK 423 36.2 8.9 327 - 54.7 73.9 19.3 |Floor noise
Hori 9760.000 |PK 42.5 38.8 9.4 334 - 573 73.9 16.6 |Floor noise
Hori 2374.000 |AV 36.1 27.7 54 328 20 384 539 15.5 1)
Hori 4880.000 AV 32.0 315 7.5 31.8 - 393 539 14.6 |Floor noise
Hori 7320.000 [AV 32.6 36.2 8.9 327 - 45.0 539 8.9 |Floor noise
Hori 9760.000 |AV 32.6 38.8 9.4 334 - 47.4 53.9 6.5 |Floor noise
Vert 49.549 QP 25.6 114 7.4 322 - 12.1 40.0 279
Vert 59.756 |QP 29.2 7.9 7.5 322 - 12.5 40.0 27.5
Vert 160.191 [QP 22.6 15.5 8.8 32.1 - 14.8 435 28.7
Vert. 350.378 |QP 224 15.0 10.3 31.9 - 15.8 46.0 30.2
Vert. 561.847 |QP 22.1 18.2 11.7 32.0 - 20.0 46.0 26.0
Vert. 959.851 |QP 28.9 222 13.8 30.6 - 342 46.0 11.8
Vert. 2374.000 |PK 474 27.7 5.4 328 - 47.7 73.9 26.2
Vert. 4880.000 |PK. 41.4 315 7.5 31.8 - 48.6 73.9 25.3 |Floor noise
Vert. 7320.000 |PK 42.1 36.2 8.9 327 - 54.4 73.9 19.5 |Floor noise
Vert. 9760.000 |PK. 42.0 38.8 9.4 334 - 56.8 73.9 17.1 |Floor noise
Vert. 2374.000 |AV 39.1 27.7 54 328 2.0 41.5 53.9 124 D
Vert. 4880.000 AV 3238 315 7.5 31.8 - 40.0 539 13.9 |Floor noise
Vert. 7320.000 [AV 325 36.2 8.9 327 - 44.9 53.9 9.0 [Floor noise
Vert. 9760.000 |AV 32.6 38.8 9.4 334 - 47.4 53.9 6.5 |Floor noise

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

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

Distance factor:

1 GHz - 10 GHz

20log (3.95m/3.0 m)=2.39 dB

10 GHz - 26.5 GHz 20log (1.0 m/3.0 m) = -9.5 dB
*1) Noise synchronized with duty of carrier frequency.

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity

Radiated Spurious Emission

(IFA Antenna BT2)
13170804H
Ise EMC Lab.
No.3 No.3

January 6, 2020
23 deg. C/32%RH

January 8, 2020
23 deg. C/35%RH

No.3
January 12, 2020
22 deg. C/33 % RH

Engineer Tomohisa Nakagawa  Tomohisa Nakagawa  Koji Yamamoto
(1 GHz -10 GHz) (18 GHz - 26.5 GHz)  (Below 1 GHz)

Mode Tx BT LE 1M-PHY 2480 MHz

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

Hori. 49.386 |QP 233 11.4 74 322 - 9.9 40.0 30.1
Hori. 59.586 |QP 243 8.0 7.5 322 - 7.6 40.0 324
Hori. 162.796 |QP 22.6 15.5 8.8 32.1 - 14.8 45 28.7
Hori. 336.681 |QP 223 14.8 10.2 31.9 - 153 46.0 30.7
Hori. 587.814 [QP 22.0 18.9 11.9 32.0 - 20.8 46.0 252
Hori. 959.889 [QP 33.0 222 13.8 30.6 - 38.3 46.0 7.7
Hori. 2483.500 [PK 46.0 275 55 327 - 462 73.9 277
Hori. 2549.872 [PK 46.6 27.5 5.5 327 - 46.9 73.9 27.0
Hori. 4960.000 [PK 40.4 31.6 7.5 31.8 - 417 73.9 26.2 [Floor noise
Hori. 7440.000 [PK 422 36.3 8.9 327 - 54.7 73.9 19.2 [Floor noise
Hori. 9920.000 [PK 42.0 389 9.4 33.4 - 56.9 73.9 17.0 |Floor noise
Hori. 2483.500 [AV 33.0 27.5 5.5 327 2.0 35.2 53.9 18.7 [*1)
Hori. 2549.872 [AV 332 275 5.5 32.7 2.0 35.6 53.9 18.3 |*2)
Hori. 4960.000 AV 302 316 75 31.8 - 375 53.9 16.5 [Floor noise
Hori. 7440.000 [AV 322 363 8.9 327 - 447 53.9 9.2 |Floor noise
Hori. 9920.000 [AV 317 38.9 9.4 334 - 46.5 53.9 7.4 |Floor noise
Vert. 49.386 |QP 255 11.4 74 322 - 12.1 40.0 27.9
Vert. 59.586 |QP 287 8.0 75 322 - 12.0 40.0 28.0
Vert. 162.796 |QP 22.7 15.5 8.8 32.1 - 14.9 435 28.6
Vert. 336.681 [QP 224 14.8 102 319 - 15.4 46.0 30.6
Vert. 587.814 [QP 22.1 18.9 11.9 32.0 - 20.9 46.0 25.1
Vert. 959.889 |QP 29.0 222 13.8 30.6 - 343 46.0 11.7
Vert. 2483.500 [PK 47.8 27.5 5.5 327 - 48.1 73.9 25.8
Vert. 2549.872 [PK 47.2 275 5.5 327 - 47.6 73.9 26.3
Vert. 4960.000 [PK 422 316 75 318 - 49.5 73.9 24.5 [Floor noise
Vert. 7440.000 [PK 426 363 8.9 327 - 55.1 73.9 18.8 |Floor noise
Vert. 9920.000 [PK 42.7 38.9 9.4 334 - 57.5 73.9 16.4 [Floor noise
Vert. 2483.500 [AV 358 275 5.5 327 2.0 38.0 53.9 15.9 [*1)
Vert. 2549.872 AV 38.1 27.5 5.5 327 2.0 40.5 53.9 13.4[*2)
Vert. 4960.000 AV 30.7 316 7.5 31.8 - 38.0 53.9 15.9 [Floor noise
Vert. 7440.000 AV 32.1 36.3 8.9 327 - 44.6 53.9 9.3 |Floor noise
Vert. 9920.000 AV 316 38.9 9.4 334 - 46.4 53.9 7.5 | Floor noise

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

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

Distance factor:

*1) Not Out of Band emission(Leakage Power)

1 GHz - 10 GHz

20log (3.95 m /3.0 m) = 2.39 dB

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

*2) Noise synchronized with duty of carrier frequency.

UL Japan, Inc.
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Radiated Spurious Emission
(Reference Plot for band-edge)

(IFA Antenna BT2)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date January 6, 2020
Temperature / Humidity 23 deg. C/32 % RH
Engineer Tomohisa Nakagawa
(1 GHz -10 GHz)
Mode Tx BTLE 1M-PHY 2480 MHz
Horizontal
Restricted-band band-edge Plot
T Agilent R T
Ref 1007 dBpV Aitten 18 dB
*EmiPk|
Log *
1
dB/
*LgAv
V1 520 sl ol s rwhy oo e I
V3 FC '
go: [ — :
FTun
Swp
Start 2.483 500 Gz Stop 2.500 999 GHz
*Res BH (CISPR) 1 MHz SVEH 3 MHz Smeep 1.04 ms (1281 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
0 Agilent R T
Ref 102.7 dBpV Atten 10 dB
sEmiPk
Log *
10 T t T T 1 T 1 1 1
dB/
sLgfiv
v s | bty AR AT
ew: [ |
FTun
Swp
Start 2.483 500 Gz Stop 2.500 989 GHz
sRes BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.84 ms (1201 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission

(IFA Antenna BT2)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.3
Date January 6, 2020 January 8, 2020 January 12, 2020
Temperature / Humidity 23 deg. C/32%RH 23 deg. C/35%RH 22 deg. C/33%RH
Engineer Tomohisa Nakagawa  Tomohisa Nakagawa  Koji Yamamoto
(1 GHz -10 GHz) (18 GHz - 26.5 GHz)  (Below 1 GHz)
Mode Tx BTLE 2M-PHY 2402 MHz
Polarity | Frequency [ Detector | Reading | Ant.Fac.| Loss Gain | Duty Factor [ Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] | [dB]
Hori. 59.367 [QP 242 8.0 75 322 - 7.6 40.0 324
Hori. 62.625 |QP 235 73 7.6 322 - 6.2 400 338
Hori. 167.041 |QP 26 15.7 8.8 32.1 - 15.1 435 284
Hori. 330.524 [QP 22 145 102 319 - 15.0 46.0 310
Hori. 573310 |QP 22 185 118 32,0 - 20.5 46.0 25.6
Hori. 959.801 {QP 325 22 13.8 30.6 - 37.8 46.0 8.2
Hori. 2337.500 [PK 473 27.8 54 328 - 477 739 26.2
Hori. 2390.000 [PK 45.1 27.7 5.4 328 - 455 73.9 285
Hori. 4804.000 [PK 449 316 75 318 - 522 739 21.7 |Floor noise
Hori. 7206.000 [PK 418 36.0 8.9 327 - 54.0 739 19.9 |Floor noise
Hori. 9608.000 |PK 41.9 38.5 9.4 33.3 - 56.4 73.9 17.5 |Floor noise
Hori. 2337.500 |AV 326 278 54 328 48 378 539 16.1 [*2)
Hori. 2390.000 |AV 314 27.7 5.4 328 438 36.5 53.9 17.4 |*1)
Hori. 4804.000 | AV 304 316 75 318 - 37.6 539 16.3 |Floor noise
Hori. 7206.000 |AV 31.5 36.0 8.9 32.7 - 43.7 539 10.2 [Floor noise
Hori. 9608.000 | AV 314 38.5 9.4 333 - 46.0 539 7.9 |Floor noise
Vert. 59.367 QP 29.1 8.0 75 322 - 125 40.0 275
Vert. 62.625 |QP 255 73 7.6 322 - 8.2 40.0 318
Vert. 167.041 [QP 227 15.7 8.8 321 - 152 435 283
Vert. 330.524 |QP 23 14.5 10.2 319 - 15.1 46.0 30.9
Vert. 573310 [QP 21.9 185 118 320 - 20.2 46.0 25.9
Vert. 959.801 |QP 29.1 22 138 30.6 - 344 46.0 116
Vert. 2337.500 [PK 523 27.8 5.4 328 - 52.7 73.9 212
Vert. 2390.000 [PK 48.7 27.7 54 3238 - 49.1 739 248
Vert. 4804.000 [Pk 414 316 75 318 - 487 73.9 25.2 |Floor noise
Vert. 7206.000 [PK 425 36.0 8.9 327 - 54.7 739 19.2 |Floor noise
Vert. 9608.000 |PK 409 38.5 9.4 33.3 - 575 73.9 16.4 |Floor noise
Vert. 2337.500 |AV 40.7 27.8 5.4 328 48 459 539 8.0 [*2)
Vert. 2390.000 |AV 352 27.7 54 3238 48 403 539 13.6 |*1)
Vert. 4804.000 | AV 30.6 316 75 318 - 37.9 539 16.0 |Floor noise
Vert. 7206.000 | AV 32,0 36.0 8.9 327 - 442 539 9.7 |Floor noise
Vert. 9608.000 | AV 314 38.5 9.4 333 - 46.0 53.9 7.9 |Floor noise

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

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

Distance factor: 1GHz - 10 GHz 20log(3.95m/3.0 m)=2.39 dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m)= -9.5dB

*1) Not Out of Band emission(Leakage Power)
*2) Noise synchronized with duty of carrier frequency.

20dBc Data Sheet

Polarity Frequency | Detector | Reading Ant Loss Gain Result Limit Margin Remark
Factor
[MHz] [dBuV] [ [dB/m] [dB] [dB] [[dBuV/m]|[dBuV/m]| [dB]
Hori. 2402.000 [PK 93.4 27.7 54 327 93.8 - -|Carrier
Hori. 2400.000 |PK 61.5 271.7 54 32.7 61.9 73.8 11.9
Vert. 2402.000 |[PK 97.9 27.7 54 32.7 98.2 - -|Carrier
Vert. 2400.000 |PK 65.8 27.7 5.4 32.7 66.2 78.2 12.1

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter+Distance factor(above 1 GHz)) - Gain(Amprifier)
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Radiated Spurious Emission
(Reference Plot for band-edge)

(IFA Antenna BT2)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date January 6, 2020
Temperature / Humidity 23 deg. C/32 % RH
Engineer Tomohisa Nakagawa

(1 GHz -10 GHz)

Mode Tx BT LE 2M-PHY 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
= Agilent R T % Agilent ROT
Mikrl 2.481 479 GHz
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FTun FTun
Swp Swp
Start 2,310 89 GHz Stop 2.399 B8 GHz Start 2,399 008 GHz Stop 2.415 @888 GHz
sRes BW (CISPR) 1 MHz “WEH 3 MHz Sweep 1.04 ms (1201 pts) sRes EW 109 kHz WWEH 380 kHz Sweep 2.4 ms {1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.481 588 GHz

Ref 183.3 dBpv Atten 18 dB Ref 183.3 dBpV Atten 18 dB 97.88 dBpV
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FTun FTun
Swp Swp
Start 2,318 9@ GHz Stop 2,398 88 GHz Start 2,398 908 GHz Stop 2,415 @88 GHz
*Res BH (CISPR) 1 MHz #JEH 3 MHz Sweep 1.04 ms (1201 pts) sRes BH 108 kHz “UEH 308 kHz Sweep 2.4 ms (1201 pts)
Trace Green : Peak Plot 20dBc Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission

(IFA Antenna BT2)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.3
Date January 6, 2020 January 8, 2020 January 12, 2020
Temperature / Humidity 23 deg. C/32 % RH 23 deg. C/35 % RH 22 deg. C/33 % RH
Engineer Tomohisa Nakagawa Tomohisa Nakagawa Koji Yamamoto
(1 GHz -10 GHz) (18 GHz - 26.5 GHz)  (Below 1 GHz)
Mode Tx BTLE 2M-PHY 2440 MHz
Polarity | Frequency | Detector [ Reading | Ant.Fac.| Loss Gain Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [ [dB]
Hori. 49211 |QP 235 115 7.4 322 - 102 40.0 29.9
Hori. 59.752 |QP 243 7.9 7.5 322 - 7.6 40.0 324
Hori. 181.308 |QP 26 16.4 8.9 321 - 15.9 435 27.6
Hori. 344711 |QP 25 15.0 10.3 319 - 15.8 46.0 302
Hori. 566.422 |QP 22.1 18.3 11.7 32.0 - 20.1 46.0 259
Hori. 959.763 [QP 327 22 138 30.6 - 38.0 46.0 8.0
Hori. 2371.501 |PK 48.7 27.7 54 32.8 - 49.0 73.9 249
Hori. 4880.000 [PK 403 315 75 318 - 476 73.9 26.3 |Floor noise
Hori. 7320.000 [PK 430 362 8.9 327 - 55.4 73.9 18.5 [ Floor noise
Hori. 9760.000 |PK 424 38.8 9.4 334 - 572 739 16.7 |Floor noise
Hori. 2371501 [AV 375 277 54 328 48 427 53.9 113 [+1)
Hori. 4880.000 [AV 324 315 75 318 - 396 539 14.3 |Floor noise
Hori. 7320.000 [AV 326 362 8.9 327 - 45.0 53.9 8.9 [Floor noise
Hori. 9760.000 |AV 325 38.8 94 334 - 473 539 6.6 |Floor noise
Vert. 49.211 |QP 258 115 7.4 322 - 12,5 40.0 27.6
Vert. 59.752 |QP 289 7.9 7.5 322 - 12.2 40.0 27.8
Vert. 181.308 |QP 24 16.4 8.9 321 - 15.7 435 27.8
Vert. 344711 |QP 222 15.0 10.3 319 - 15.5 46.0 30.5
Vert. 566.422 [QP 2.1 183 117 320 - 20.1 46.0 259
Vert. 959.763 |QP 27.8 222 13.8 30.6 - 33.1 46.0 12.9
Vert. 2371.501 [PK 518 27.7 54 3238 - 522 739 217
Vert. 4880.000 [PK 417 315 7.5 318 - 489 73.9 25.0 [Floor noise
Vert. 7320.000 |PK 41.6 36.2 8.9 32.7 - 54.0 73.9 19.9 |Floor noise
Vert. 9760.000 |PK 417 38.8 9.4 334 - 56.5 73.9 17.4 |Floor noise
Vert. 2371.501 |AV 40.8 277 54 32.8 4.8 459 53.9 8.0 1)
Vert. 4880.000 [AV 327 315 75 318 - 39.9 539 14.0 |Floor noise
Vert. 7320.000 |[AV 325 36.2 8.9 32.7 - 449 53.9 9.0 |Floor noise
Vert. 9760.000 | AV 327 38.8 9.4 334 - 475 539 6.4 | Floor noise

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

Distance factor: 1GHz - 10 GHz 20log(3.95m /3.0 m)=2.39dB
10 GHz - 26.5 GHz 20log(1.0m /3.0 m)= -9.5 dB

*1) Noise synchronized with duty of carrier frequency.
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Radiated Spurious Emission

(IFA Antenna BT2)
13170804H
Ise EMC Lab.
No.3 No.3

January 6, 2020

23 deg. C/32 % RH
Tomohisa Nakagawa

(1 GHz -10 GHz)

January 8, 2020

No.3
January 12, 2020

23 deg. C/35 % RH
Tomohisa Nakagawa

(18 GHz - 26.5 GHz)

22 deg. C/33 % RH
Koji Yamamoto
(Below 1 GHz)

Mode Tx BTLE 2M-PHY 2480 MHz

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

Hori. 49.084 [QP 23.6 11.5 7.4 322 - 10.3 40.0 29.7
Hori. 59.424 |QP 242 8.0 75 322 - 7.6 40.0 32.4
Hori. 154.507 |QP 226 15.3 8.7 32.1 - 14.5 435 29.0
Hori. 347.958 |QP 223 15.0 10.3 31.9 - 15.7 46.0 30.3
Hori. 548.641 [QP 221 17.8 11.6 32.0 - 19.6 46.0 26.4
Hori. 959.798 |QP 32.1 222 13.8 30.6 - 374 46.0 8.6
Hori. 2483.500 |PK 56.5 275 55 32.7 - 56.7 73.9 17.2
Hori. 2552.177 |PK 50.3 275 55 32.7 - 50.7 73.9 233
Hori. 4960.000 |PK 41.3 31.6 7.5 31.8 - 48.6 73.9 25.3 [Floor noise
Hori. 7440.000 |PK 427 36.3 8.9 32.7 - 552 73.9 18.7 |Floor noise
Hori. 9920.000 |PK 41.9 389 9.4 33.4 - 56.8 73.9 17.1 |Floor noise
Hori. 2483.500 |AV 33.0 275 55 32.7 4.8 38.0 53.9 16.0 |*1)
Hori. 2552177 |AV 33.1 275 5.5 327 4.8 382 539 15.7 [*2)
Hori. 4960.000 |AV 30.4 31.6 7.5 31.8 - 377 53.9 16.2 |Floor noise
Hori. 7440.000 (AV 32.3 36.3 8.9 32.7 - 44.8 539 9.1 [Floor noise
Hori. 9920.000 |AV 31.3 38.9 9.4 33.4 - 46.2 53.9 7.7 |Floor noise
Vert. 49.084 [QP 25.8 115 74 322 - 12.5 40.0 275
Vert. 59.424 |QP 29.1 8.0 7.5 322 - 12.5 40.0 27.5
Vert. 154.507 |QP 226 15.3 8.7 32.1 - 14.5 435 29.0
Vert. 347.958 QP 222 15.0 10.3 31.9 - 15.6 46.0 30.4
Vert. 548.641 [QP 222 17.8 11.6 32.0 - 19.7 46.0 26.3
Vert. 959.798 [QP 28.1 222 13.8 30.6 - 334 46.0 12.6
Vert. 2483.500 |PK 57.3 275 55 32.7 - 575 73.9 16.4
Vert. 2552.177 |PK 50.9 275 55 32.7 - 51.3 73.9 227
Vert. 4960.000 |PK 40.7 31.6 7.5 31.8 - 48.0 73.9 25.9 [Floor noise
Vert. 7440.000 [PK 43.6 36.3 8.9 32.7 - 56.1 73.9 17.8 |Floor noise
Vert. 9920.000 |PK. 41.6 38.9 9.4 33.4 - 56.5 73.9 17.4 |Floor noise
Vert. 2483.500 |AV 41.1 275 5.5 32.7 4.8 46.1 53.9 7.8 [*1)
Vert. 2552.177 |AV 384 275 55 327 48 435 53.9 10.4]*2)
Vert. 4960.000 |AV 324 31.6 75 31.8 - 39.7 53.9 14.2 |Floor noise
Vert. 7440.000 |AV 344 36.3 8.9 32.7 - 46.9 53.9 7.0 |Floor noise
Vert. 9920.000 |AV 31.9 389 9.4 33.4 - 46.8 53.9 7.1 |Floor noise

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

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

Distance factor:

*1) Not Out of Band emission(Leakage Power)

1 GHz - 10 GHz

20log (3.95 m /3.0 m) = 2.39 dB

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

*2) Noise synchronized with duty of carrier frequency.
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Radiated Spurious Emission
(Reference Plot for band-edge)

(IFA Antenna BT2)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3
Date January 6, 2020
Temperature / Humidity 23 deg. C/32 % RH
Engineer Tomohisa Nakagawa
(1 GHz -10 GHz)
Mode Tx BT LE 2M-PHY 2480 MHz
Horizontal
Restricted-band band-edge Plot
T Agilent R T
Ref 101.3 dBpV Aitten 18 dB
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*Res BH (CISPR) 1 MHz SVEH 3 MHz Smeep 1.04 ms (1281 pts)
Trace Green : Peak Plot
Trace Purple : Average Plot
Vertical
Restricted-band band-edge Plot
0 Agilent R T
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sRes BH (CISPR) 1 MHz sUBH 3 MHz Sweep 1.04 ms (1201 prs)
Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.
Final result of restricted band edge was shown in tabular data.
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

13170804H

Radiated Spurious Emission

(IFA Antenna BT1)

Ise EMC Lab.
No.2
January 20, 2020
22 deg. C/30% RH

Engineer Koji Yamamoto
(1 GHz -10 GHz)
Mode Tx BT LE 2M-PHY 2402 MHz + Tx 11ax-40 5755MHz (OFDM)
Polarity | Frequency [ Detector | Reading | Ant.Fac. | Loss Gain | Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [ [dB]
Hori. 2336.662 [PK 50.0 27.8 5.0 353 - 475 739 26.4
Hori. 2390.000 [PK 50.9 27.6 5.1 352 - 483 739 25.6
Hori. 2336.662 |AV 389 27.8 5.0 353 48 41.1 539 12.8 [*2)
Hori. 2390.000 |AV 38.4 27.6 5.1 35.2 4.8 40.6 53.9 133 |*1)
Vert. 2336.662 |PK 56.6 27.8 5.0 353 - 54.1 739 19.8
Vert. 2390.000 [PK 59.1 27.6 5.1 352 - 56.5 739 174
Vert. 2336.662 |AV 433 27.8 5.0 353 4.8 45.6 539 8.3 [*2)
Vert. 2390.000 |AV 42.5 27.6 5.1 35.2 4.8 44.7 53.9 9.2 |*1)

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

Distance factor:

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

*1) Not Out of Band emission(Leakage Power)
*2) Noise synchronized with duty of carrier frequency.

20log(3.7m /3.0 m) = 1.83 dB

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

[MHz] [dBuV] | [dB/m] [dB] [dB] |[dBuV/m]{[dBuV/m]| [dB]
Hori 2402.000 |PK 95.7 27.6 5.1 352 93.1 - -|Carrier
Hori 2400.000 |PK 63.3 27.6 5.1 352 60.7 73.1 12.5
Vert 2402.000 |PK. 97.6 27.6 5.1 352 95.0 - -|Carrier
Vert 2400.000 |PK. 66.2 27.6 5.1 35.2 63.5 75.0 11.5

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

Distance factor:

1 GHz - 10 GHz

20log(3.7m/3.0m)=2.5dB
10 GHz - 26.5 GHz 20log (1.0 m/3.0 m) = -9.5dB

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
:+81 596 24 8124

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

Trace Purple : Average Plot

(IFA Antenna BT1)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.2
Date January 20, 2020
Temperature / Humidity 22 deg. C/30% RH
Engineer Koji Yamamoto
(1 GHz -10 GHz)
Mode Tx BT LE 2M-PHY 2402 MHz + Tx 11ax-40 5755MHz (OFDM)
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
. Aglent R T “ Agilent R T
Mkrl 2.401 500 GHz
Ref 108.8 dBpV Atten 18 d Ref 101.1 dBpV Atten 18 d 95.73 dBpv
sEmiPk wPeak
Log x Log ?
18 18 I
dB/ dB/ Pl
17
0l f {
75.7 W
dBp¥ I T
sLgfv ! ! Lafw f .
P b A W b, i i A A s RURRTYE YR ST ) A 1 i
v s | 5152 L
V3 FC i masalanaba L B A e Ly, Tt V3 FC b, r"l"‘:,'e".'-.'-" oy e | m‘-I.'F.-"\:..vfw_,‘-\.-‘h-,uﬂ,-'."\_'-,t‘._-)'.'«,_r"l,','.,‘._‘-
£0F): £0F):
FTun FTun
Swp Sup
Start 2.310 00 Ghz Stop 2,390 00 GHz | Start 2,399 990 GHz Stop 2.415 000 GHz
sRes BH (CISPR) 1 MHz *UBH 3 MHz Sweep 1.04 ms (1261 pts) *Res BH 108 kHz *\/BH 309 kHz Sweep 2.4 ms (1201 prs)
Trace Green : Peak Plot 20dBc Plot

*Res BH (CISPR) 1 MHz

Stop 2,390 0@ GHz
*VEH 3 MHz Sweep 1.84 ms (1261 pts)

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
5 Agilent R T 5 Agilent R T
Mkrl 2.481 508 GHz
Ref 183.3 dEpV Atten 18 d8 Ref 182.9 dEpV Atten 18 d8 97.63 dEpV
*EmiPk oPoak
Log x Log i
18 18 T F
dE/ dE/ |
T
t L
ol | \
7.6 | |
dBpl IR \
*LgAv . Lafv J
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b At A il i) e | ARGt i s ol B o /
313 Eg aste A ain b S e I I [ r. [ 313 Eg. .. ‘J. Y| ﬁi. .||,'\'.IIJ (W | A 1.2 I
RN PN SR P, LI PR WO Y RC T R SR VRN ST P LT s Vs e B A i WISl \,-a"rr.‘-"'J.\-'.l.-_\.-_:..'a’._-.‘-,'-',-
£(f): £(F):
FTun FTun
Swp Swp
Start 2.310 89 GHz Start 2.390 8060 GHz

Stop 2.415 900 GHz

*Res BH 186 kHz *VBH 308 kHz Sweep 2.4 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.

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

UL Japan, Inc.

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

Facsimile
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Radiated Spurious Emission

(IFA Antenna BT1)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.2 No.2 No.2
Date January 20, 2020 January 21, 2020 January 22, 2020
Temperature / Humidity 22 deg. C/30% RH 22 deg. C/30% RH 21 deg. C/41%RH
Engineer Koji Yamamoto Koji Yamamoto Takumi Shimada
(1 GHz -10 GHz) (10 GHz -26.5 GHz) (Below 1 GHz)
Mode Tx BTLE 2M-PHY 2440 MHz + Tx 11ax-40 5755MHz (OFDM)
Polarity | Frequency | Detector [ Reading | Ant.Fac.| Loss Gain Duty Factor | Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [ [dB]
Hori. 34.044 QP 26.6 17.1 7.1 305 - 204 40.0 19.6
Hori. 52,967 |QP 25.0 102 7.4 304 - 122 40.0 27.8
Hori. 125.878 |QP 24.1 13.4 8.3 30.0 - 15.7 435 27.8
Hori. 350329 [QP 236 15.0 102 295 - 19.4 46.0 26.7
Hori. 491.522 |QP 23.7 17.4 11.0 30.0 - 22.1 46.0 239
Hori. 979.093 |QP 222 223 13.3 27.8 - 29.9 54.0 24.1
Hori. 2371.275 [PK 54.1 27.6 5.0 352 - 516 739 23
Hori. 4880.000 |PK. 47.0 31.6 74 344 - 51.5 73.9 22.5 |Floor noise
Hori. 7320.000 |PK 46.4 36.1 83 344 - 56.4 739 17.6 |Floor noise
Hori. 9760.000 |PK 46.3 39.2 9.4 349 - 60.1 739 13.8 |Floor noise
Hori. 2371275 [AV 430 276 5.0 352 438 452 539 8.7 1)
Hori. 4880.000 [AV 36.6 316 7.4 344 - 411 539 12.8 |Floor noise
Hori. 7320.000 |[AV 342 36.1 8.3 344 - 442 53.9 9.7 |Floor noise
Hori, 9760.000 [AV 334 39.2 9.4 34.9 - 472 53.9 6.7 |Floor noise
Vert. 34.044 | QP 311 17.1 7.1 30.5 - 249 40.0 15.1
Vert. 52.967 |QP 314 10.2 74 304 - 18.6 40.0 214
Vert. 125.878 |QP 246 13.4 83 30.0 - 16.2 435 27.3
Vert. 350.329 |QP 25.0 15.0 10.2 29.5 - 20.8 46.0 253
Vert. 491.522 |QP 24.0 17.4 11.0 30.0 - 224 46.0 23.6
Vert. 979.093 [QP 22 223 133 27.8 - 299 54.0 24.1
Vert. 2371.275 |PK 55.2 27.6 5.0 352 - 52.6 73.9 213
Vert. 4880.000 [PK 483 316 7.4 344 - 528 739 21.1 |Floor noise
Vert. 7320.000 |PK 473 36.1 8.3 344 - 573 73.9 16.6 |Floor noise
Vert. 9760.000 [PK 46.8 39.2 9.4 34.9 - 60.6 73.9 13.3 [Floor noise
Vert. 2371.275 |AV 49 276 5.0 352 48 45.1 539 8.8 [*1)
Vert. 4880.000 |AV 36.4 31.6 74 344 - 40.9 53.9 13.0 |Floor noise
Vert. 7320.000 |AV 34.1 36.1 83 344 - 44.1 539 9.8 |Floor noise
Vert. 9760.000 | AV 332 39.2 9.4 349 - 47.0 539 6.9 | Floor noise

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

Distance factor: 1GHz - 10 GHz 20log (3.7 m/3.0m)=1.83 dB

10 GHz - 26.5 GHz 20log(1.0m /3.0 m)= -9.5 dB
*1) Noise synchronized with duty of carrier frequency.

UL Japan, Inc.

Ise EMC Lab.
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Report No.
Test place

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission
(IFA Antenna BT1)

13170804H

Ise EMC Lab.

No.2

January 20, 2020

22 deg. C/30% RH

Engineer Koji Yamamoto
(1 GHz -10 GHz)
Mode Tx BT LE 2M-PHY 2480 MHz + Tx 11ax-40 5755MHz (OFDM)
Polarity | Frequency | Detector | Reading | Ant.Fac. Loss Gain Duty Factor Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2483.500 |PK 60.6 27.5 5.1 352 - 58.0 73.9 159
Hori. 2483.500 |AV 43.8 27.5 5.1 35.2 4.8 46.0 539 8.0 |*1)
Vert. 2483.500 |PK 59.9 27.5 5.1 35.2 - 573 73.9 16.6
Vert. 2483.500 |AV 44.6 27.5 5.1 35.2 4.8 46.8 53.9 7.1 *1)

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

Distance fact

or: 1 GHz - 10 GHz 20log (3.7 m /3.0 m)=1.83 dB
10 GHz - 26.5 GHz 20log (1.0 m /3.0 m)= -9.5 dB
*1) Not Out of Band emission(Leakage Power)

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
:+81 596 24 8124
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)
(IFA Antenna BT1)

13170804H

Ise EMC Lab.

No.2

January 20, 2020

22 deg. C/30 % RH
Koji Yamamoto

(1 GHz -10 GHz)

Tx BT LE 2M-PHY 2480 MHz + Tx 11ax-40 5755MHz (OFDM)

Horizontal

Restricted-band band-edge Plot
7 Agilent R T

Ref 1084.5 dBpY Atten 18 dB

*EmiPk
Log *
10 I | I | I I T T T
dB/

sLgfv

R ! { ! ) i | ' 1

£(f):
FTun
Swp

Start 2,483 500 GHz
*Res BH (CISPR) 1 MHz

Stop 2.509 908 GHz
sVEH 3 MHz Sweep 1.84 ms (1201 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot
o Agilent R T

Ref 185 dBpV Atten 18 dB

*EmiPk
Log *
10 T T I l [ l T T T
dB/

sLafy 1.

v osee, |
w3 FC[ Ty

£(1):
FTun
Swp

Start 2.483 500 GHz
sRes BH (CISPR) 1 MHz

Stop 2.508 889 GHz
sVEH 3 MHz Sweep 1.84 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

* The measurement was conducted for a sufficiently long enough time to detect any possible spurious emissions.

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

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

(Plot data, Worst case)
(IFA Antenna BT2)
Report No. 13170804H
Test place Ise EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.3
Date January 6, 2020 January 8, 2020 January 12, 2020
Temperature / Humidity 23 deg. C/32 % RH 23 deg. C/35 % RH 22 deg. C/33 % RH
Engineer Tomohisa Nakagawa  Tomohisa Nakagawa  Koji Yamamoto
(1 GHz -10 GHz) (18 GHz - 26.5 GHz)  (Below 1 GHz)
Mode Tx BT LE 2M-PHY 2402 MHz
Horizontal
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*These plots data contains sufficient number to show the trend of characteristic features for EUT.
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Conducted Spurious Emission

Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

13170804H

Ise EMC Lab. No.3 Measurement Room
December 17, 2019

23 deg. C/39 % RH

Takafumi Noguchi

Tx 11ax-20 2462 MHz (OFDM)

9 kHz - 150 kHz

150 kHz - 30 MHz

#  Agilent R T i Agilent R T
Mkrl 11.23 kHz Mkrl 156 kHz

Ref -58 dBm #ftten 20 dB -88.78 dBm Ref -58 dBm #ftten 20 dB -80.03 dBm

Peak Peak

Log Log

1@ I 18 I

B/ DC Coupled dB/ DC Coupled
1 W""W‘h "'J:,n Joth TNPRETEAN WRTETY (N SR AT Y et it bon s b
W ! D Rl i A bkl

o [l AN st A | 57

51 82 S1 S2

M3 F$ M3 FS)

£ £0f):

<50k FTun

FFT Stp

Start 9.88 kHz Stop 156.08 kHz Start 150 kHz Stop 30.0600 MHz

#Res BH 200 Hz #VBHW 628 Hz Sweep 2.279 5 (1281 pts). | #Res BH 9.1 kHz #YBH 27 kHz Sweep 344.5 ms (1201 pts)
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]
11.23 -88.8 0.50 9.9 9.0 2 -66.4 300 6.0 -5.1 46.5 51.6
150.00 -80.0 0.51 9.9 9.0 2 -57.6 300 6.0 3.6 24.0 20.4

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

The worst antenna gain was applied.

UL Japan, Inc.

Ise EMC Lab.
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Conducted Spurious Emission

Report No. 13170804H

Test place Ise EMC Lab. No.3 Measurement Room

Date December 19, 2019

Temperature / Humidity 24 deg. C/32 % RH

Engineer Takafumi Noguchi

Mode Tx BT LE IM-PHY 2402 MHz

BT1
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mhrl 1123 kHz Mirl 448 khz
Ref 58 dBm #Rtten 20 dB 8665 dBn | Ref -50 dBn #fitten 20 dB ~81.78 dBm
Peak Peak
Log Loa
1o 1 1e \
dB/ DC Coupled dB/ DC Coupled
% B e e e L s e

5152 512
M3 FS M3 FS
£(P: £
£(5Bk FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz

#Res BH 200 Hz #WBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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]
11.23 -86.7 0.50 9.9 5.8 1 -70.5 300 6.0 9.2 46.5 55.7
448.00 -81.7 0.51 9.9 5.8 1 -65.5 300 6.0 -4.3 14.5 18.8

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

The worst antenna gain was applied.

UL Japan, Inc.

Ise EMC Lab.
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Conducted Spurious Emission

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 19, 2019
Temperature / Humidity 24 deg. C/32 % RH
Engineer Takafumi Noguchi
Mode Tx BT LE 1M-PHY 2440 MHz
BT1
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mkrl 9.79 kHz Mkrl 156 kHz
Ref -58 dBm #Atten 20 dB -88.28 dBm Ref -5 dBm #Atten 20 dB -80.64 dBm
Peak Peak
Log Loa
10 I 18 I
dB/ DC Coupled dB/ DC Coupled
; A At e e e
s1 82 S1 82
M3 F$ M3 F$
£0 £(0:
<50k FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz
#Res BH 200 Hz #WBH 628 Hz Sween 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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]
9.70 -88.3 0.50 9.9 5.8 1 -72.1 300 6.0 -10.9 47.8 58.7
150.00 -80.6 0.51 9.9 5.8 1 -64.5 300 6.0 232 24.0 27.2

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

The worst antenna gain was applied.

UL Japan, Inc.

Ise EMC Lab.
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Conducted Spurious Emission

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 19, 2019
Temperature / Humidity 24 deg. C/32 % RH
Engineer Takafumi Noguchi
Mode Tx BT LE 1M-PHY 2480 MHz
BT1
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mkrl 10.38 kHz Mkrl 349 kHz
Ref -58 dBm #Atten 20 dB -87.76 dBm Ref -5 dBm #Atten 20 dB -80.73 dBm
Peak Peak
Log Loa
10 I 18 I
dB/ DC Coupled dB/ DC Coupled
i
1 A "Jl‘.':“"‘“‘,, b do ko b o b aobbe il i YA "
3 i ot ¥ dlantiddi
Lohy ANttt s o | Lo
s1 82 S1 82
M3 F$ M3 F$
£0 £(0:
<50k FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz
#Res BH 200 Hz #WBH 628 Hz Sween 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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]
10.88 -87.8 0.50 9.9 5.8 1 -71.6 300 6.0 -10.3 46.8 57.1
349.00 -80.7 0.51 9.9 5.8 1 -64.6 300 6.0 33 16.7 20.0

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

The worst antenna gain was applied.

UL Japan, Inc.

Ise EMC Lab.
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Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124




Test report No.
Page

Issued date
FCCID

: 13170804H-A-R1
: 183 of 229

: June 10, 2020

: AKSM19DFR1

Conducted Spurious Emission

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 19, 2019
Temperature / Humidity 24 deg. C/32 % RH
Engineer Takafumi Noguchi
Mode Tx BT LE 2M-PHY 2402 MHz
BT1
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mkrl 12,76 kHz Mkrl 399 kHz
Ref -58 dBm #Atten 20 dB -86.14 dBm Ref -5 dBm #Atten 20 dB -81.86 dBm
Peak Peak
Log Loa
10 I 18 I
dB/ DC Coupled dB/ DC Coupled
1
1 b ’rf'vﬁ“'.i \.F.m Abbpneyi J‘”r',‘ Y i '#.ET.N*“v
s1 82 S1 82
M3 F$ M3 F$
£0 £(0:
<50k FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz
#Res BH 200 Hz #WBH 628 Hz Sween 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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]
12.76 -86.1 0.50 9.9 5.8 1 -70.0 300 6.0 -8.7 454 54.1
399.00 -81.9 0.51 9.9 5.8 1 -65.7 300 6.0 4.4 15.5 19.9

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

The worst antenna gain was applied.

UL Japan, Inc.
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Conducted Spurious Emission

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 19, 2019
Temperature / Humidity 24 deg. C/32 % RH
Engineer Takafumi Noguchi
Mode Tx BT LE 2M-PHY 2440 MHz
BT1
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mirl 935 kHz Mirl 225 khz
Rof -0 din #Rtten 20 dB 8766 b | Ref 50 dBm #fitten 20 dB ~80.44 dBm
Log Loa
1o 1 1e \
dB/ DC Coupled dB/ DC Coupled
bty W S SR P S e ) At i bkt tend it ik
A ka1 R ) oak et

o [ i

Ligidbad Lt 1. ]

s1 %2 s1 82
M3 F$ M3 FS
£0 £(0:
<50k FTun
FFT Swip

Start 9.80 kHz

Stop 150,86 kHz Start 156 kHz

Stop 30.009 MHz

#Res BH 200 Hz #WBH 628 Hz Sween 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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]
9.35 -87.7 0.50 9.9 5.8 1 -71.5 300 6.0 -10.3 48.1 58.4
225.00 -80.4 0.51 9.9 5.8 1 -64.3 300 6.0 -3.0 20.5 23.5

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

The worst antenna gain was applied.

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 13170804H

Test place Ise EMC Lab. No.3 Measurement Room

Date December 19, 2019

Temperature / Humidity 24 deg. C/32 % RH

Engineer Takafumi Noguchi

Mode Tx BT LE 2M-PHY 2480 MHz

BT1
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mkrl 11.23 kHz Mkrl 1.792 MHz
Ref -58 dBm #Atten 20 dB -87.76 dBm Ref -5 dBm #Atten 20 dB -79.86 dBm
Peak Peak
Log Loa
10 I 18 I
dB/ DC Coupled dB/ DC Coupled
1
S
% T P o
LgAw LgAv
s1 82 S1 82
M3 F$ M3 F$
£0 £(0:
<50k FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz
#Res BH 200 Hz #WBH 628 Hz Sween 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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]
11.23 -87.8 0.50 9.9 5.8 1 -71.6 300 6.0 -10.3 46.5 56.8

1792.00 -79.9 0.53 9.9 5.8 1 -63.7 30 6.0 17.6 29.5 12.0

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

The worst antenna gain was applied.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 26, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Koji Yamamoto
Mode Tx BT LE IM-PHY 2402 MHz
BT2
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mkrl 9.47 kHz Mkrl 1.126 MHz
Ref 58 dBm #fitten 20 dB 8841 dBn | Ref -58 dBm #tten 20 dB ~80.45 dBm
Peak Peak
Log Loa
19 I 19 \
dB/ DC Coupled dB/ DC Coupled
W‘NJ b b e A0 L b A B
LRy WWMMMQMWWM aly Wiy iup ‘"J“‘“ﬁw’ww Loy
5152 5152
M3 FS M3 F3
£(hx: £(px
£<50k FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz
#Res BH 200 Hz #WBH 628 Hz Sween 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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]
9.47 -88.4 0.01 9.9 5.8 1 -72.7 300 6.0 -11.5 48.0 59.5
1120.00 -80.5 0.02 9.9 5.8 1 -64.8 30 6.0 16.5 26.6 10.1

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

The worst antenna gain was applied.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 26, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Koji Yamamoto
Mode Tx BT LE IM-PHY 2440 MHz
BT2
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mkrl 16.76 kHz Mkrl 260 kHz
Ref ~58 dBm #Atten 28 dB -86.28 dBm | Ref 58 dBm *Atten 28 dB -80.18 dBm
Peak Peak
Log Loa
19 I 19 \
dB/ DC Coupled dB/ DC Coupled
M M'v Hhaafahis b iy g l’ul AN LTV XA TN [ W o A Ay
P M T SRR SN APPSO |
152 s1 52
M3 F$ M3 F$
£(hx: £(px
£<50k FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz
#Res BH 200 Hz #WBH 628 Hz Sween 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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]
10.76 -86.2 0.01 9.9 5.8 1 -70.5 300 6.0 93 46.9 56.2
200.00 -80.2 0.02 9.9 5.8 1 -64.5 300 6.0 33 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

The worst antenna gain was applied.

UL Japan,

Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 26, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Koji Yamamoto
Mode Tx BT LE IM-PHY 2480 MHz
BT2
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mirl 11.23 kHz Mirl 349 kHz
Ref ~50 dBm #fitten 20 dB -86.76 dBn | Ref -50 dBn #hitten 28 dB -80.31 dBm
Peak Peak
Log Loa
i 1 1e \
dB/ DC Coupled dB/ DC Coupled
5 e s v e
f% f
Lofv WMMM%%MMMWWWW&WWW Lofv
5162 5182
M3 S M3 FS
£(P: £
£(5Bk FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz

#Res BH 208 He +UBH 628 Hz Seen 2.279 5 (1261 pts) | #Res BH 9.1 kHz HUBH 27 kHz Sweep 3448 s (1201 pts)
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]
11.23 -86.8 0.01 9.9 5.8 1 -71.1 300 6.0 -9.8 46.5 56.3
349.00 -80.3 0.01 9.9 5.8 1 -64.7 300 6.0 34 16.7 20.1

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 o

utput

The worst antenna gain was applied.

UL Japan,

Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission
Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 26, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Koji Yamamoto
Mode Tx BT LE 2M-PHY 2402 MHz
BT2
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Ml 15.93 kHz Mkrl 285 kHz
Rof -0 din #fitten 20 dB 8553 dbn | Ref 50 dBm #htten 20 dB 5685 dBm
Log Log
19 I 19 \
dB/ DC Coupled dB/ DC Coupled

WMM.M RERAY Fop LTS

it Wl

i, ST A0 PR
phebirol il

) b Hon b,

1
&
LyRv WWMW

i) | L

s1 %2 s1 82
M3 F$ M3 FS
£0 £(0:
<50k FTun
FFT Swip

Start 9.08 kHz Stop 150.00 KAz | Start 158 KAz Stop 30000 MHz
#Res BH 208 He +UBH 628 Hz Seen 2.279 5 (1261 pts) | #Res BH 9.1 kHz HUBH 27 kHz Sweep 3448 s (1201 pts)
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]
15.93 -88.5 0.01 9.9 5.8 1 -72.9 300 6.0 -11.6 43.5 55.1
225.00 -80.9 0.01 9.9 5.8 1 -65.2 300 6.0 -3.9 20.5 244

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 o

utput

The worst antenna gain was applied.

UL Japan,
Ise EMC L

Inc.
ab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 26, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Koji Yamamoto
Mode Tx BT LE 2M-PHY 2440 MHz
BT2
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mkrl 11.23 kHz Mkrl 1.126 MHz
Ref 58 dBm #fitten 20 dB -87.67 dBn | Ref -58 dBm #tten 20 dB ~80.46 dBnm
Peak Peak
Log Loa
19 I 19 \
dB/ DC Coupled dB/ DC Coupled
o [ PN b |
5152 5152
M3 FS M3 F3
£ £0P:
£<50k FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz
#Res BH 200 Hz #WBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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] | ofOutput)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m]| [dB]
11.23 -87.7 0.01 9.9 5.8 1 -72.0 300 6.0 -10.7 46.5 57.2
1120.00 -80.5 0.02 9.9 5.8 1 -64.8 30 6.0 16.5 26.6 10.1

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

The worst antenna gain was applied.

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Conducted Spurious Emission

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 26, 2019
Temperature / Humidity 23 deg. C/38 % RH
Engineer Koji Yamamoto
Mode Tx BT LE 2M-PHY 2480 MHz
BT2
9 kHz - 150 kHz 150 kHz - 30 MHz
3 Agilent R T 2 Agilent R T
Mkrl 11.23 kHz Mkrl 697 kHz
Ref 58 dBm #fitten 20 dB 8801 dBn | Ref -58 dBm #tten 20 dB -80.98 dBnm
Peak Peak
Log Loa
19 I 19 \
dB/ DC Coupled dB/ DC Coupled
; A i b o
Loy WMWWM% daa e L e
5152 5152
M3 FS M3 F3
£ £0P:
£<50k FTun
FFT Stip
Start 9.00 kHz Stop 150,86 kHz Start 156 kHz Stop 38.086 MHz
#Res BH 200 Hz #WBH 628 Hz Sween 2.279 5 (1201 pts) #Res BH 9.1 kHz #YBH 27 kHz Sween 344.8 ms (1201 pts)
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] | ofOutput)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m]| [dB]
11.23 -88.0 0.01 9.9 5.8 1 -72.3 300 6.0 -11.1 46.5 57.6
697.00 -81.0 0.01 9.9 5.8 1 -65.3 30 6.0 15.9 30.7 14.8

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

The worst antenna gain was applied.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Power Density
Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 17, 2019
Temperature / Humidity 23 deg. C/39 % RH
Engineer Takafumi Noguchi
Mode Tx 11b
Antenna 1 + Antenna 2
Freq. Antenna 1 Antenna 2 Result Limit Margin
Result Result
[MHz] [mW] [mW] [dBm] [mW] [dBm] [dB]
2412.00 0.065 0.074 -8.57 0.139 8.00 16.57
2437.00 0.068 0.079 -8.32 0.147 8.00 16.32
2462.00 0.063 0.084 -8.34 0.146 8.00 16.34
Sample Calculation:
Result = Antenna 1 + Antenna 2
Antenna 1
Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 -22.40 0.78 9.73 -11.89 0.065 8.00 19.89
2437.00 -22.17 0.79 9.73 -11.65 0.068 8.00 19.65
2462.00 -22.56 0.79 9.73 -12.04 0.063 8.00 20.04
Antenna 2
Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 -21.80 0.78 9.73 -11.29 0.074 8.00 19.29
2437.00 -21.55 0.79 9.73 -11.03 0.079 8.00 19.03
2462.00 -21.28 0.79 9.73 -10.76 0.084 8.00 18.76
Sample Calculation:

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

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
Facsimile :+81 596 24 8124
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Power Density
11b Antenna 1 11b Antenna 2
2412 MHz 2412 MHz
i Agilent R T Agilent R T
Mkrl 2.411 326 GHz Mkrl 2.411 328 GHz
Ref -18 dBm #fiteen 160 dB -22.48 dBm Ref -18 dBm #ftten 10 dB -21.88 dBm
#Peak #Peak
Log " Log 1
1a 18
9B/ ; Ilv_l J| .Jl‘.“__u m IIIM.‘ J wivhlll “‘lml | e il WA'L AIILA ‘Mﬂ}h \MMMMJ,.M
W WWW MM\WJ'M . LI’WMW WMW‘W
LaAv LgAv
51 82 51 52
M3 FC M3 FC
£ £010:
FTun FTun
Sup Swp
Center 2,412 808 GHz Span 15.1 MHz Center 2.412 800 GHz Span 15.1 MHz
#Res BH 3 kHz #YBH 18 kHz Sweep 1.592 s (12681 pts) #Res BH 3 kHz #YBH 18 kHz Sweep 1.592 5 (1201 pts)
2437 MHz 2437 MHz
¥ Agilent ¥ Agilent R T
Mkrl 2.436 326 GHz Mkrl 2.437 667 GHz
Ref -18 dBm #Rtten 10 dB -22.17 dBm Ref -19 dBm #Atten 18 dB -21.55 dBm
#Peak #Peak
Log N Log 1
18 18
T AR o ol
iy (M W| by #UM P
R iy W el
LyAv LgRv
51 82 51 52
M3 FC M3 FC
£ £010:
FTun FTun
Swp Swp

#Res BH 3 kHz #/BH 16 kHz Sweep 1.592 5 (1261 pts)_ #Res BH 3 kHz,

#UBH 18 kHz

Center 2.437 800 GHz ° Span 15.1 MHz Center 2.437 888 GHz - Span 19.1 MHz
#Res BH 3 kHz #JBH 16 kHz Sweep 1.592 5 (1201 pts)_ #Res BH 3 kHz #BH 18 kHz Sweep 1.592 5 (1201 pts)_
2462 MHz 2462 MHz

¥ Agilent R T Agilent R T
Mkrl 2.462 583 GHz Mkrl 2.468 490 GHz
Ref -18 dBm #Rtten 10 dB -22.96 dBm Ref -19 dBm #Atten 18 dB -21.28 dBm
#Peak #Peak
Log N Log
18 I 16
=/ 7mewlﬂm N P N Y0 Y 8/ e Sl | PR b .A;%
A ¥ * M.w o L J

N Muw W«wl vl J.WL\"W v ol
LyRv LgAv
51 52 51 82
M3 FC M3 FC
£(f): £0
FTun FTun
Swp Swp
Center 2,462 800 GHz B Span 15.1 MHz Center 2.462 809 GHz N Span 15.1 MHz

P
Sweep 1.592 5 (1281 pts)

UL Japan, Inc.

Ise EMC Lab.

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

Facsimile :+81 596 24 8124
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Power Density
Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 17, 2019
Temperature / Humidity 23 deg. C/39 % RH
Engineer Takafumi Noguchi
Mode Tx 11g
Antenna | + Antenna 2
Freq. Antenna 1 Antenna 2 Result Limit Margin
Result Result
[MHz] [mW] [mW] [dBm] [mW] [dBm] [dB]
2412.00 0.021 0.020 -13.95 0.040 8.00 21.95
2437.00 0.020 0.018 -14.30 0.037 8.00 22.30
2462.00 0.018 0.017 -14.53 0.035 8.00 22.53
Sample Calculation:
Result = Antenna 1 + Antenna 2
Antenna 1
Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 -27.39 0.78 9.73 -16.88 0.021 8.00 24.88
2437.00 -27.59 0.79 9.73 -17.07 0.020 8.00 25.07
2462.00 -27.85 0.79 9.73 -17.33 0.018 8.00 25.33
Antenna 2
Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 -27.55 0.78 9.73 -17.04 0.020 8.00 25.04
2437.00 -28.08 0.79 9.73 -17.56 0.018 8.00 25.56
2462.00 -28.29 0.79 9.73 -17.77 0.017 8.00 25.77

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

UL Japan, Inc.
Ise EMC Lab.

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

Telephone : +81 596
Facsimile :+81 596

24 8999
24 8124
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Power Density
11g Antenna 1 11g Antenna 2
2412 MHz 2412 MHz
i Agilent R T Agilent R T
Mkrl 2.414 438 GHz Mkrl 2.414 438 GHz
Ref 28 dBn #fiteen 10 dB -27.39 dBm_ | Ref -20 dBm #Atten 10 dB -27.55 dBm
#Peak T #Peak
Log I Log
10 ‘ h ‘ it i h i
W'N \MM g m%

Lafiv hm LRy
51 szwrﬁ \uw 51 s l\mh
M3 FC M3 Fc[ W ¥
£(fx £(fx
FTun FTun
Sup Swp

Center 2,412 @

8 GHz

Span 24.83 MHz

Center 2.412 @

8 GHz ~

Span 24.8 MHz

#Res BH 3 kHz #YBH 18 kHz Sweep 2.615 s (12681 pts) #Res BH 3 kHz #YBH 18 kHz Sweep 2.615 5 (1201 pts)
2437 MHz 2437 MHz
¥ Agilent ¥ Agilent R T
Mkrl 2.439 480 GHz Mkrl 2.444 192 GHz
Ref -20 dBm #Atten 10 dB -27.59 dBm Ref -28 dBm #Atten 16 dB —28.88 dBm
#Peak #Peak .
e | L oA
10 10 A il
10 [W "\WMNW iy o RRT WWW YRR
o h, i h
A ) k!
LgRy ﬁm LgRy
5152 rﬂ 11« s 52 )‘r \ .
M3 FCMN ww M3 rcm'*-} LA
£0fx £0
FTun FTun
Swp Swp

Center 2,437 @

8 GHz

Span 24.8 MHz

Center 2.437 @

B GHz

Span 24.8 MHz

#Res BH 3 kHz #JBH 16 kHz Sweep 2.615 5 (1201 pts)_ #Res BH 3 kHz #BH 18 kHz Sweep 2.615 5 (1201 pts)
2462 MHz 2462 MHz
¥ Agilent R T Agilent R T
Mkrl 2.464 480 GHz Mkrl 2.468 882 GHz
Ref -20 dBm #Atten 10 dB -27.85 dBm Ref -28 dBm #Atten 16 dB -28.29 dBm
#Peak T #Peak R
ko \ ko - __ 2
B/ W ) dB/ T W PN Y
A by ) h,
LyRv LgAv
51052 y!( 1‘4 il SZM \
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Power Density
Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 17, 2019
Temperature / Humidity 23 deg. C/39 % RH
Engineer Takafumi Noguchi
Mode Tx 11n-20
Antenna 1 + Antenna 2
Freq. Antenna 1 Antenna 2 Result Limit Margin
Result Result
[MHz] [mW] [mW] [dBm] [mW] [dBm] [dB]
2412.00 0.018 0.026 -13.61 0.044 8.00 21.61
2437.00 0.018 0.026 -13.48 0.045 8.00 21.48
2462.00 0.016 0.025 -13.79 0.042 8.00 21.79
Sample Calculation:
Result = Antenna 1 + Antenna 2
Antenna 1
Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 -27.97 0.78 9.73 -17.46 0.018 8.00 25.46
2437.00 -27.86 0.79 9.73 -17.34 0.018 8.00 25.34
2462.00 -28.36 0.79 9.73 -17.84 0.016 8.00 25.84
Antenna 2
Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 -26.43 0.78 9.73 -15.92 0.026 8.00 23.92
2437.00 -26.30 0.79 9.73 -15.78 0.026 8.00 23.78
2462.00 -26.49 0.79 9.73 -15.97 0.025 8.00 23.97
Sample Calculation:

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

UL Japan, Inc.
Ise EMC Lab.
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11n-20 Antenna 1

Power Density

11n-20 Antenna 2

2412 MHz 2412 MHz
i Agilent R T i Agilent R T
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Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

Antenna 1 + Antenna 2

Power Density

13170804H

Ise EMC Lab. No.3 Measurement Room
December 17, 2019

23 deg. C/39 % RH

Takafumi Noguchi

Tx 11ax-20 (OFDM)

Freq. Antenna 1 Antenna 2 Result Limit Margin
Result Result
[MHz] [mW] [mW] [dBm] [mW] [dBm] [dB]
2412.00 0.018 0.020 -14.28 0.037 8.00 22.28
2437.00 0.017 0.021 -14.21 0.038 8.00 2221
2462.00 0.018 0.022 -14.03 0.040 8.00 22.03
Sample Calculation:
Result = Antenna 1 + Antenna 2
Antenna 1
Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 -28.04 0.78 9.73 -17.53 0.018 8.00 25.53
2437.00 -28.27 0.79 9.73 -17.75 0.017 8.00 25.75
2462.00 -28.01 0.79 9.73 -17.49 0.018 8.00 25.49
Antenna 2
Freq. Reading Cable Atten. Result Limit Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 -27.57 0.78 9.73 -17.06 0.020 8.00 25.06
2437.00 -27.27 0.79 9.73 -16.75 0.021 8.00 24.75
2462.00 -27.15 0.79 9.73 -16.63 0.022 8.00 24.63
Sample Calculation:

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

UL Japan, Inc.

Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999
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11ax-20 (OFDM)

Power Density

11ax-20 (OFDM)

Antenna 1 Antenna 2
2412 MHz 2412 MHz
¥ Agilent R T ¥ Agilent R T
Mkrl 2.414 514 5 GHz Mkrl 2.419 520 9 GHz
Ref -28 dBm #Atten 18 dB -28.84 dBm Ref -20 dBm #Atten 10 dB -27.57 dBm
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Power Density
Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date February 18, 2020
Temperature / Humidity 22 deg. C/35%RH
Engineer Yuta Moriya
Mode Tx 11ax-20 (26-tone RU)
Antenna 1+ Antenna 2
RU Type Freq. RU Index Antenna 1 Antenna 2 Result Limit Margin
Result Result
[MHZ] [mW] [mW] [dBm] [mW] [dBm] [dB]
0 0.014 0.016 -15.22 0.030 8.00 23.22
2412 4 0.014 0.014 -15.58 0.028 8.00 23.58
8 0.015 0.012 -15.63 0.027 8.00 23.63
0 0.011 0.011 -16.54 0.022 8.00 24.54
26-tone RU | 2437 4 0.008 0.012 -16.97 0.020 8.00 24.97
8 0.010 0.013 -16.27 0.024 8.00 24.27
0 0.012 0.015 -15.59 0.028 8.00 23.59
2462 4 0.013 0.011 -16.26 0.024 8.00 24.26
8 0.012 0.010 -16.62 0.022 8.00 24.62
Sample Calculation:
Result = Antenna 1 + Antenna 2
Antenna 1
RU Type Freq. RU Index Reading Cable Atten. Result Limit Margin
Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
0 -33.00 4.82 9.73 -18.45 0.014 8.00 26.45
2412 4 -33.21 4.82 9.73 -18.66 0.014 8.00 26.66
8 -32.67 4.82 9.73 -18.12 0.015 8.00 26.12
0 -34.15 4.82 9.73 -19.60 0.011 8.00 27.60
26-tone RU | 2437 4 -35.66 4.82 9.73 -21.11 0.008 8.00 29.11
8 -34.48 4.82 9.73 -19.93 0.010 8.00 27.93
0 -33.60 4.81 9.73 -19.06 0.012 8.00 27.06
2462 4 -33.35 4.81 9.73 -18.81 0.013 8.00 26.81
8 -33.77 4.81 9.73 -19.23 0.012 8.00 27.23
Antenna 2
RU Type Freq. RU Index Reading Cable Atten. Result Limit Margin
Loss Loss
[MHZz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
0 -32.58 4.82 9.73 -18.03 0.016 8.00 26.03
2412 4 -33.08 4.82 9.73 -18.53 0.014 8.00 26.53
8 -33.78 4.82 9.73 -19.23 0.012 8.00 27.23
0 -34.06 4.82 9.73 -19.51 0.011 8.00 27.51
26-tone RU | 2437 4 -33.63 4.82 9.73 -19.08 0.012 8.00 27.08
8 -33.27 4.82 9.73 -18.72 0.013 8.00 26.72
0 -32.72 4.81 9.73 -18.18 0.015 8.00 26.18
2462 4 -34.32 4.81 9.73 -19.78 0.011 8.00 27.78
8 -34.62 4.81 9.73 -20.08 0.010 8.00 28.08
Sample Calculation:

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

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

UL Japan, Inc.
Ise EMC Lab.

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

Facsimile
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11ax-20 26-tone RU 2412 MHz

Power Density

11ax-20 26-tone RU 2412 MHz

Antenna 1 Antenna 2
RU Index 0 RU Index 0
¥ Agilent R T ¥ Agilent R T
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11ax-20 26-tone RU 2437 MHz

Power Density

11ax-20 26-tone RU 2437 MHz

Antenna 1 Antenna 2
RU Index 0 RU Index 0
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11ax-20 26-tone RU 2462 MHz

Power Density

11ax-20 26-tone RU 2462 MHz

Antenna 1 Antenna 2
RU Index 0 RU Index 0
¥ Agilent R T ¥ Agilent R T
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Power Density
Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date February 18, 2020
Temperature / Humidity 22 deg. C/35%RH
Engineer Yuta Moriya
Mode Tx 11ax-20 (52-tone RU)
Antenna 1+ Antenna 2
RU Type Freq. RU Index Antenna 1 Antenna 2 Result Limit Margin
Result Result
[MHZ] [mW] [mW] [dBm] [mW] [dBm] [dB]
37 0.017 0.016 -14.78 0.033 8.00 22.78
2412 38 0.016 0.016 -14.92 0.032 8.00 22.92
40 0.019 0.014 -14.79 0.033 8.00 22.79
37 0.013 0.014 -15.74 0.027 8.00 23.74
52-tone RU| 2437 38 0.013 0.014 -15.76 0.027 8.00 23.76
40 0.009 0.019 -15.59 0.028 8.00 23.59
37 0.013 0.016 -15.35 0.029 8.00 23.35
2462 38 0.016 0.017 -14.85 0.033 8.00 22.85
40 0.015 0.012 -15.78 0.026 8.00 23.78
Sample Calculation:
Result = Antenna 1 + Antenna 2
Antenna 1
RU Type Freq. RU Index Reading Cable Atten. Result Limit Margin
Loss Loss
[MHZ] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
37 -32.27 4.82 9.73 -17.72 0.017 8.00 25.72
2412 38 -32.54 4.82 9.73 -17.99 0.016 8.00 25.99
40 -31.78 4.82 9.73 -17.23 0.019 8.00 25.23
37 -33.55 4.82 9.73 -19.00 0.013 8.00 27.00
52-tone RU| 2437 38 -33.56 4.82 9.73 -19.01 0.013 8.00 27.01
40 -35.02 4.82 9.73 -20.47 0.009 8.00 28.47
37 -33.37 4.81 9.73 -18.83 0.013 8.00 26.83
2462 38 -32.55 4.81 9.73 -18.01 0.016 8.00 26.01
40 -32.82 4.81 9.73 -18.28 0.015 8.00 26.28
Antenna 2
RU Type Freq. RU Index Reading Cable Atten. Result Limit Margin
Loss Loss
[MHZ] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
37 -32.41 4.82 9.73 -17.86 0.016 8.00 25.86
2412 38 -32.43 4.82 9.73 -17.88 0.016 8.00 25.88
40 -33.00 4.82 9.73 -18.45 0.014 8.00 26.45
37 -33.06 4.82 9.73 -18.51 0.014 8.00 26.51
52-tone RU| 2437 38 -33.09 4.82 9.73 -18.54 0.014 8.00 26.54
40 -31.85 4.82 9.73 -17.30 0.019 8.00 25.30
37 -32.47 4.81 9.73 -17.93 0.016 8.00 25.93
2462 38 -32.26 4.81 9.73 -17.72 0.017 8.00 25.72
40 -33.92 4.81 9.73 -19.38 0.012 8.00 27.38

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

*The equipment and cables were not used for factor 0 dB of the data sheets.
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11ax-20 52-tone RU 2412 MHz

Power Density

11ax-20 52-tone RU 2412 MHz

Antenna 1 Antenna 2
RU Index 37 RU Index 37
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11ax-20 52-tone RU 2437 MHz

Power Density

11ax-20 52-tone RU 2437 MHz
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Power Density

11ax-20 52-tone RU 2462 MHz 11ax-20 52-tone RU 2462 MHz
Antenna 1 Antenna 2
RU Index 37 RU Index 37
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Power Density
Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date February 18, 2020
Temperature / Humidity 22 deg. C/35%RH
Engineer Yuta Moriya
Mode Tx 11ax-20 (106-tone RU)
Antenna 1 + Antenna 2
RU Type Freq. RU Index Antenna 1 Antenna 2 Result Limit Margin
Result Result
[MHZ] [mW] [mW] [dBm] [mW] [dBm] [dB]
2412 53 0.015 0.018 -14.79 0.033 8.00 22.79
54 0.018 0.013 -15.08 0.031 8.00 23.08
53 0.010 0.016 -15.92 0.026 8.00 23.92
106-tone RUJ -~ 2437 54 0.011 0.017 1546 | 0028 800 | 2346
2462 53 0.016 0.016 -14.88 0.032 8.00 22.88
54 0.021 0.013 -14.75 0.033 8.00 22.75
Sample Calculation:
Result = Antenna 1+ Antenna 2
Antenna 1
RU Type Freq. RU Index Reading Cable Atten. Result Limit Margin
Loss Loss
[MHZ] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412 53 -32.83 4.82 9.73 -18.28 0.015 8.00 26.28
54 -31.92 4.82 9.73 -17.37 0.018 8.00 25.37
106-tone RUI 2437 53 -34.55 4.82 9.73 -20.00 0.010 8.00 28.00
54 -34.03 4.82 9.73 -19.48 0.011 8.00 27.48
2462 53 -32.47 4.81 9.73 -17.93 0.016 8.00 25.93
54 -31.38 4.81 9.73 -16.84 0.021 8.00 24.84
Antenna 2
RU Type Freq. RU Index Reading Cable Atten. Result Limit Margin
Loss Loss
[MHZ] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412 53 -31.92 4.82 9.73 -17.37 0.018 8.00 25.37
54 -33.50 4.82 9.73 -18.95 0.013 8.00 26.95
53 -32.63 4.82 9.73 -18.08 0.016 8.00 26.08
106-tone RU 2437 54 3220 482 973 | -1765 | 0017 800 | 2565
2462 53 -32.40 4.81 9.73 -17.86 0.016 8.00 25.86
54 -33.48 4.81 9.73 -18.94 0.013 8.00 26.94
Sample Calculation:

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

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

UL Japan, Inc.
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11ax-20 106-tone RU 2412 MHz

Power Density

11ax-20 106-tone RU 2412 MHz

Antenna 1 Antenna 2
RU Index 53 RU Index 53
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Power Density

11ax-20 106-tone RU 2437 MHz

11ax-20 106-tone RU 2437 MHz

Antenna 1 Antenna 2
RU Index 53 RU Index 53
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Power Density

11ax-20 106-tone RU 2462 MHz

11ax-20 106-tone RU 2462 MHz

Antenna 1 Antenna 2
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Power Density
Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date March 28, 2020
Temperature / Humidity 24 deg. C/51 % RH
Engineer Takafumi Noguchi
Mode Tx 11ax-20 (242-tone RU)
Antenna 1 + Antenna 2
Freq. |Antenna ] Antenna 2 Result Limit | Margin
Result Result
[MHz] [mW] [mW] [dBm] [mW] [dBm] [dB]
2412.00 0.016 0.016 -14.97 0.032 8.00 22.97
2437.00 0.012 0.016 -15.46 0.028 8.00 23.46
2462.00 0.016 0.016 -14.89 0.032 8.00 22.89
Sample Calculation:
Result = Antenna 1 + Antenna 2
Antenna 1
Freq. Reading Cable Atten. Result Limit | Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 | -32.54 4.82 9.73 -17.99 | 0.016 8.00 25.99
2437.00 | -33.72 4.82 9.73 -19.17 | 0.012 8.00 27.17
2462.00 | -32.50 4.81 9.73 -17.96 | 0.016 8.00 25.96
Antenna 2
Freq. Reading Cable Atten. Result Limit | Margin
Loss Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [dB]
2412.00 | -32.52 4.82 9.73 -17.97 | 0.016 8.00 25.97
2437.00 | -32.42 4.82 9.73 -17.87 | 0.016 8.00 25.87
2462.00 | -32.38 4.81 9.73 -17.84 | 0.016 8.00 25.84

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

11ax-20 (242-tone RU)

11ax-20 (242-tone RU)

Antenna 1 Antenna 2
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Power Density

Report No. 13170804H
Test place Ise EMC Lab. No.3 Measurement Room
Date December 19, 2019
Temperature / Humidity 24 deg. C/32 % RH
Engineer Takafumi Noguchi
Mode Tx BT LE
BT1
Mode Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss | Loss
[MHz] [dBm] [dB] [dB] | [dBm] | [dBm] | [dB]
2402 -24.43 0.78 9.73 [-13.92 | 8.00 | 21.92
IM-PHY 2440 -24.42 0.79 9.73 |1-13.90 | 8.00 | 21.90
2480 -24.44 0.79 9.73 |-13.92 | 8.00 | 21.92
2402 -26.80 0.78 9.73 |1-16.29 | 8.00 | 24.29
2M-PHY 2440 -26.87 0.79 9.73 |-16.35 | 8.00 | 24.35
2480 -26.85 0.79 9.73 |-16.33 | 8.00 | 24.33
BT2
Mode Freq. Reading Cable | Atten. | Result | Limit | Margin
Loss Loss
[MHz] [dBm] [dB] | [dB] |[dBm] | [dBm] | [dB]
2402 -22.51 0.78 9.73 |-12.00 | 8.00 | 20.00
IM-PHY 2440 -22.56 0.79 9.73 [-12.04 | 8.00 | 20.04
2480 -22.81 0.79 9.73 [-12.29 | 8.00 | 20.29
2402 -24.68 0.78 9.73 [-14.17 | 8.00 | 22.17
2M-PHY 2440 -24.76 0.79 9.73 [-14.24 | 8.00 | 22.24
2480 -24.93 0.79 9.73 [-14.41 | 8.00 | 22.41
UL Japan, Inc.
Ise EMC Lab.
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APPENDIX 2: Test instruments
Test Instruments (1/2)
Test Item|LIMS ID [Description IManufacturer IModel Serial ILast Calibration |Cal Int
ICalibration |Due Date
IDate
RE/CE | 141532 DIGITAL HiTESTER _ HIOKI 3805 51201197 01/06/2020 [01/31/2021 12
RE/CE | 141152 EMI measurement TSJ TEPTO-DV - - - -
program
RE 141232 High Pass Filter 3.5- UL Japan IHPF SELECTOR 001 09/11/2019  {09/30/2020 |12
18.0GHz
RE/CE | 141899 Spectrum Analyzer Keysight E4448A MY46180655 |08/07/2019 |08/31/2020 |12
[Technologies Inc
RE 141507 Horn Antenna 1-18GHz_[Schwarzbeck BBHA9120D 258 09/26/2019  [09/30/2020 |12
RE 142013 AC3_Semi Anechoic TDK Semi Anechoic DA-10005 04/08/2019 | 04/30/2021 |24
Chamber(SVSWR) (Chamber 3m
RE 141580 MicroWave System Keysight 83017A MY39500779 | 03/05/2019 |03/31/2020 |12
Amplifier [Technologies Inc *1)
RE/CE | 142008 AC3_Semi Anechoic  [TDK Semi Anechoic DA-10005 06/26/2018 [ 06/30/2020 (24
Chamber(NSA) Chamber 3m
RE/AT | 141554 Thermo-Hygrometer ICUSTOM CTH-201 1301 01/07/2020 [01/31/2021 |12
RE 177964 Microwave Cable Junkosha INC. MM X221 1901S329(1m)/1{ 03/05/2019 | 03/31/2020 |12
902S579(5m) *1)
RE/CE | 142183 Measure IKOMELON KMC-36 - - - -
AT 141226 Microwave Cable Junkosha IMMX221- 15028304 03/05/2019 103/31/2020 |12
00500DMSDMS *1)
AT 141327 Coaxial Cable [UL Japan - - 02/04/2020 | 02/28/2021 12
AT 141855 Spectrum Analyzer Keysight E4440A MY46187750 11/19/2019 | 11/30/2020 |12
[Technologies Inc
AT 141812 Power Meter Keysight 8990B MY51000271 08/02/2019 |08/31/2020 |12
[Technologies Inc
AT 141842 Power sensor Keysight IN1923A MY 54070003 08/02/2019 ] 08/31/2020 12
[Technologies Inc
AT 141835 Power sensor Keysight IN1923A MY54070004 | 08/02/2019 |08/31/2020 |12
[Technologies Inc
AT 141156 Attenuator(10dB) (Weinschel Corp 2 BL1173 11/07/2019  [11/30/2020 |12
AT 141420 Attenuator Weinschel IWAS56-10 56100307 05/17/2019  [05/31/2020 |12
|Associates
AT 141419 Attenuator Weinschel (WA56-10 56100305 05/17/2019  [05/31/2020 |12
IAssociates
AT 141900 Spectrum Analyzer Keysight E4440A MY46185823 11/20/2019 [ 11/30/2020 |12
[Technologies Inc
AT 141414 Microwave Cable Junkosha IMWX221 12075407 08/06/2019  108/31/2020 |12
RE 141513 Horn Antenna 15- Schwarzbeck BBHA9170 BBHA9170306 |10/08/2019 [10/31/2020 |12
40GHz
RE 141949 Test Receiver Rohde & Schwarz __ [ESCI 100767 08/02/2019 | 08/31/2020 |12
RE 141582 Pre Amplifier SONOMA 310 260834 02/10/2020  |02/28/2021 12
INSTRUMENT
RE 141266 Logperiodic Schwarzbeck VUSLP9111B 9111B-191 08/24/2019 [08/31/2020 |12
Antenna(200-1000MHz)
RE 141323 Coaxial cable UL Japan - - 07/02/2019  [07/31/2020 |12
RE 141424 Biconical Antenna Schwarzbeck [VHA9103+BBA910 | 1915 08/24/2019 [ 08/31/2020 12
6
RE 142314 Attenuator Pasternack PE7390-6 D/C 1504 06/11/2019 | 06/30/2020 |12
CE 141357 LISN(AMN) Schwarzbeck INSLK8127 8127-729 07/05/2019  107/31/2020 |12
CE 146754 Test Receiver Rohde & Schwarz __ [ESCI 100299 10/08/2019  [10/31/2020 |12
CE 141216 Coaxial cable [Fujikura/Suhner/TSJ [SD- -/00640 07/02/2019 107/31/2020 |12
2W/SFM14/sucofor
m141-PE/421-010
CE 141247 Attenuator(13dB) UFW Industries, Inc. [SOFP-013H2 N - 12/02/2019  112/31/2020 |12
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Test Instruments (2/2)
Test Item|LIMS ID [Description IManufacturer IModel Serial ILast Calibration |Cal Int
ICalibration |Due Date
IDate
RE 141503 Horn Antenna 18- EMCO 3160-09 1265 10/08/2019  [10/31/2020 |12
26.5GHz
RE 141885 Spectrum Analyzer Keysight E4448A US44300523 11/21/2019  [11/30/2020 |12
[Technologies Inc
RE 141902 Spectrum Analyzer Keysight E4440A MY46187105 10/09/2019  [10/31/2020 |12
[Technologies Inc
RE 141279 Microwave Cable Junkosha IMMX221- 15028303 03/05/2019 103/31/2020 |12
00500DMSDMS *1)
RE 141578 Pre Amplifier Keysight 8447D 2944A10845 09/06/2019  [09/30/2020 |12
[Technologies Inc
RE 141317 Coaxial Cable [Fujikura/Agilent - - 09/03/2019  09/30/2020 |12
RE 141203 Attenuator(6dB) (Weinschel Corp 2 BK7970 11/07/2019 [ 11/30/2020 |12
RE 141265 Logperiodic Schwarzbeck VUSLP9111B 9111B-190 08/23/2019 [08/31/2020 |12
Antenna(200-1000MHz)
RE 141392 Microwave Cable Junkosha IMWX221 1604S253(1 m) /[ 08/06/2019 [ 08/31/2020 |12
1608S087(5 m)
RE 141512 Horn Antenna 1-18GHz [Schwarzbeck BBHA9120D 254 09/03/2019  109/30/2020 |12
RE 141296 High Pass Filter 3.5- UL Japan IHPF SELECTOR 002 09/11/2019  {09/30/2020 |12
18.0GHz
RE 141542 Digital Tester Fluke Corporation  [FLUKE 26-3 78030611 08/20/2019 [ 08/31/2020 |12
RE 142006 AC2_Semi Anechoic TDK Semi Anechoic DA-06902 04/01/2019 | 04/30/2021 |24
Chamber(SVSWR) Chamber 3m
RE 142004 AC2_Semi Anechoic  [TDK Semi Anechoic DA-06902 06/29/2018 [ 06/30/2020 (24
Chamber(NSA) IChamber 3m
RE 192300 Thermo-Hygrometer ICUSTOM CTH-201 0013 12/19/2019  [12/31/2020 |12
RE 141427 Biconical Antenna Schwarzbeck IVHA9103B+BBA91 | 8031 08/23/2019 [ 08/31/2020 12
06
RE 141579 Pre Amplifier Keysight 8449B 3008A02142 01/07/2020 [01/31/2021 12
[Technologies Inc
AT 141572 Thermo-Hygrometer ICUSTOM CTH-201 3401 01/07/2020  [01/31/2021 |12
AT 141821 Power Mini-Circuit IZFSC-2-10G 326 09/12/2019  [09/30/2020 |12
Splitters/Combiners
RE 141545 DIGITAL HITESTER  [HIOKI 3805 51201148 01/6/2020 01/31/2021 12
RE 142017 AC4_Semi Anechoic TDK Semi Anechoic DA-10005 04/4/2019 04/30/2021 |24
Chamber(SVSWR) IChamber 3m
RE 141562 Thermo-Hygrometer ICUSTOM CTH-201 0010 01/7/2020 01/31/2021 12
RE 141412 Microwave Cable Junkosha IMWX221 1305S002R(1m) [ 06/17/2019 [ 06/30/2020 |12
/ 1405S146(5m)
RE 141581 MicroWave System Keysight 83017A 650 10/16/2019  [10/31/2020 |12
Amplifier [Technologies Inc
RE 141508 Horn Antenna 1-18GHz [Schwarzbeck Mess - BBHA9120D 9120D-557 09/26/2019  109/30/2020 |12
[Elektronik
RE 142227 Measure IKOMELON IKMC-36 - - - -

*1) This test equipment was used for the tests before the expiration date of the calibration.

*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:

CE: Conducted Emission test
RE: Radiated Emission test
AT: Antenna Terminal Conducted test
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