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Average Output Power
(Reference data for RFE Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 4, 2023 April 20, 2023 May 26, 2023
Temperature / Humidity 21 deg. C/ 30 % RH 27 deg. C /46 % RH 25deg. C/39 % RH
Engineer Shiro Kobayashi Kouki Yamada Shiro Kobayashi
Mode Tx
11b
Average power
Freq. Reading| Cable | Atten. Result Result
Loss Loss (Time average) |(Burst pow er average)
[MHZz] [dBm] [dB] [dB] [dBm] | [mW] [dBm] | [mW]
2412 0.25 2.29 9.90 12.44 17.54 12.44 17.54
2437 0.33 2.30 9.91 12.54 17.95 12.54 17.95
2462 0.36 2.32 9.91 12.59 18.16 12.59 18.16
11g
Average power
Freq. Reading| Cable | Atten. Result Result
Loss Loss (Time average) |(Burst pow er average)

[MHz] | [dBm] | [dB] [@B] | (@Bm] | mw] | [@Bm] | [mw]
2412 093 | 229 | 990 | 1312 | 2051 | 13.12 | 20.51
2437 080 | 230 | 991 | 1301 | 20.00 | 13.01 | 20.00
2462 089 | 232 | 991 | 1312 | 2051 | 13.12 | 20.51

11n-20
Average power

Freq. Reading| Cable | Atten. Result Result
Loss Loss (Time average) |(Burst pow er average)
[MHz] [dBm] [dB] [dB] [dBm] | [mW] [dBm] [mW]
2412 0.96 2.29 9.90 13.15 20.65 13.15 20.65
2437 0.85 2.30 9.91 13.06 20.23 13.06 20.23
2462 0.93 2.32 9.91 13.16 20.70 13.16 20.70
11ax-20(OFDM)
Average power
Freq. Reading| Cable | Atten. Result Result
Loss Loss (Time average) |(Burst pow er average)
[MHz] [dBm] [dB] [dB] [dBm] | [mW] [dBm] [mW]
2412 1.08 2.29 9.90 13.27 21.23 13.27 21.23
2437 1.04 2.30 9.91 13.25 21.13 13.25 21.13
2462 1.05 2.32 9.91 13.28 21.28 13.28 21.28

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

*This measurement was performed with using the gate function of power meter.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Average Output Power
(Reference data for RFE Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 27, 2023

Temperature / Humidity 23 deg. C /40 % RH

Engineer Shiro Kobayashi

Mode Tx

11ax-20, RU Type: 26-tone RU
Average power

Freq. RU Index | Reading| Cable | Atten. Result Result
Loss Loss (Time average) |(Burst pow er average)
[MHz] [dBm] [dB] [dB] [dBm] | [mW] [dBm] | [mW]
2412 0 -5.34 2.29 9.90 6.85 4.84 6.85 4.84
4 -5.50 2.29 9.90 6.69 4.67 6.69 4.67
8 -4.91 2.29 9.90 7.28 5.35 7.28 5.35
2437 0 -5.18 2.31 9.91 7.04 5.06 7.04 5.06
4 -5.44 2.31 9.91 6.78 4.76 6.78 4.76
8 -4.98 2.31 9.91 7.24 5.30 7.24 5.30
2462 0 -5.11 2.32 9.91 7.12 5.15 7.12 5.15
4 -5.50 2.32 9.91 6.73 4.71 6.73 4.71
8 -5.06 2.32 9.91 7.17 5.21 7.17 5.21

11ax-20, RU Type: 52-tone RU
Average power

Freq. RU Index | Reading| Cable | Atten. Result Result
Loss Loss (Time average) [(Burst pow er average)
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW]
2412 37 -2.61 2.29 9.90 9.58 9.08 9.58 9.08
38 -2.72 2.29 9.90 9.47 8.85 9.47 8.85
40 -2.21 2.29 9.90 9.98 9.95 9.98 9.95
2437 37 -2.32 2.31 9.91 9.90 9.77 9.90 9.77
38 -2.50 2.31 9.91 9.72 9.38 9.72 9.38
40 -2.15 2.31 9.91 10.07 10.16 10.07 10.16
2462 37 -2.32 2.32 9.91 9.91 9.79 9.91 9.79
38 -2.51 2.32 9.91 9.72 9.38 9.72 9.38
40 -2.26 2.32 9.91 9.97 9.93 9.97 9.93

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

*This measurement was performed with using the gate function of power meter.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Average Output Power
(Reference data for RFE Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 27, 2023

Temperature / Humidity 23 deg. C /40 % RH

Engineer Shiro Kobayashi

Mode Tx

11ax-20, RU Type: 106-tone RU
Average power

Freq. RU Index | Reading| Cable | Atten. Result Result
Loss Loss (Time average) |(Burst pow er average)
[MHZz] [dBm] [dB] [dB] [dBm] | [mW] [dBm] | [mW]
2412 53 0.62 2.29 9.90 12.81 19.10 12.81 19.10
54 0.92 2.29 9.90 13.11 20.46 13.11 20.46
2437 53 0.71 2.31 9.91 12.93 19.63 12.93 19.63
54 0.88 2.31 9.91 13.10 20.42 13.10 20.42
2462 53 0.84 2.32 9.91 13.07 20.28 13.07 20.28
54 0.96 2.32 9.91 13.19 20.84 13.19 20.84

11ax-20, RU Type: 242-tone RU
Average power

Freq. RU Index | Reading| Cable | Atten. Result Result

Loss Loss (Time average) [(Burst pow er average)
[MHz] [dBm] [dB] [dB] [dBm] | [mW] [dBm] | [mW]
2412 61 0.96 2.29 9.90 13.15 20.65 13.15 20.65
2437 61 0.97 2.31 9.91 13.19 20.84 13.19 20.84
2462 61 1.02 2.32 9.91 13.25 21.13 13.25 21.13

Sample Calculation:

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

*This measurement was performed with using the gate function of power meter.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Average Output Power
(Reference data for RFE Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 7, 2023
Temperature / Humidity 24 deg. C /49 % RH
Engineer Hiromasa Sato
Mode Tx
BT LE 1 M-PHY

Average power

Freq. Reading| Cable | Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst pow er average)
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dB] [dBm] [mW]
2402 -9.08 2.30 9.64 2.86 1.93 1.77 4.63 2.90
2440 -9.40 2.31 9.64 2.55 1.80 1.77 4.32 2.70
2480 -9.28 2.33 9.64 2.69 1.86 1.77 4.46 2.79
BT LE 2 M-PHY

Average power

Freq. Reading| Cable | Atten. Result Duty Result
Loss Loss (Time average) factor |(Burst pow er average)
[MHZz] [dBm] [dB] [dB] [dBm] [ [mW] [dB] [dBm] | [mW]

2402 -11.89 2.30 9.64 0.05 1.01 4.28 4.33 2.71

2440 -12.21 2.31 9.64 -0.26 0.94 4.28 4.02 2.52

2480 -12.08 2.33 9.64 -0.11 0.97 4.28 4.17 2.61

Sample Calculation:

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

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

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Average Output Power
(Reference data for RFE Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 4, 2023
Temperature / Humidity 21 deg. C/ 30 % RH
Engineer Shiro Kobayashi
Mode Tx
11b 2412 MHz

Rate Reading | Remark

[Mbps] [dBm]

1 0.02
2 0.11
5.5 0.24
11 0.25 *

*: Worst Rate

11g 2412 MHz
Rate Reading | Remark
[Mbps] [dBm]
6 0.72
9 0.72
12 0.67
18 0.79
24 0.93 *
36 0.91
48 0.92
54 0.88

*: Worst Rate

Sample Calculation:
All comparisons were carried out on same frequency and measurement factors.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Average Output Power
(Reference data for RFE Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 4, 2023

Temperature / Humidity 21 deg. C/ 30 % RH

Engineer Shiro Kobayashi

Mode Tx

11n-20 2412 MHz
MCS | Reading | Remark

G.l.
[dBm]
0.89
0.85
0.93
0.90
0.90
0.91
0.89
0.88
0.93
0.91
096 |*
0.95
0.93
0.93
0.90
0.89

800 ns

400 ns

N O OO WN -2 OINO OO0 WDN -~ O

*: Worst Rate

Sample Calculation:
All comparisons were carried out on same frequency and measurement factors.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Average Output Power
(Reference data for RFE Exposure)

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 4, 2023

Temperature / Humidity 21 deg. C/ 30 % RH

Engineer Shiro Kobayashi

Mode Tx

11ax-20(OFDM) 2412 MHz

MCS | Reading | Remark
G.l

[dBm]

0.67
0.68
0.71
0.71
1.06
1.05
1.05
1.03
0.92
0.93
0.90
0.96

3200 ns

© 0o NOoO U~ WN-~O

-
- O

0.71
0.68
0.71
0.68
1.08 *
1.01
1.05
1.04
0.95
0.97
0.90
0.92

1600 ns

© 0o NOoO OB~ WN-~O

_
- O

*: Worst Rate

Sample Calculation:
All comparisons were carried out on same frequency and measurement factors.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Burst rate confirmation

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 20, 2023 May 26, 2023
Temperature / Humidity 27 deg. C /46 % RH 25deg.C/39 % RH
Engineer Kouki Yamada Shiro Kobayashi
Mode Tx
11b, 1 Mbps 119, 24 Mbps
Tx on/(Tx on + Tx off) = 0.999 Tx on/(Tx on + Tx off) = 0.972
Tx on/(Tx on + Tx off) * 100 = 999 % Tx on/(Tx on + Tx off) * 100 = 97.2 %
Duty > 98 % Duty factor = 20 * log (0.5564 / 0.5409) 0.25 dB
& Agilent R T % Agient R T
o Mir2 1264 ms 8 Mkr2  556.4 ps
R;f iﬁ dBm Atten 38 dB 184 dB  |Ref 20 dBm Atten 38 d 829 dB
e
Log
18 ]
d8/
Lafv Lgfly f ﬁ
1 %2 51 %2
Center 2.437 0909 GHz Span @ Hz  |Center 2.437 888 GHz Span @ Hz
Res EW 8 MHz SVEH 58 MHz Sweep 13.33 ms (8801 pts) Res BH & MHz sUEH 58 MHz Sweep 60D ps (8001 pts)
Marker  Trace Typa X Axic Anplitude Marker  Trace Typa X s Aaplitude
iR L] Tima 330 us -58.71 diim 1R (&) Timg 31.05 ps -51.23 déa
1a (3) Tine 12,63 ms .41 4B 12-; Egi ;::: ;‘Bﬂ; li: —SIGZI;?dgf
g: g; I::: 123.33 bt —se.l?;‘ds 2s @ Ting 5554 e .29 d8
11n-20 (SISO), MCS 3 G.I. 400 ns 11ax-20 (SISO), MCS 10 G.I. 1600 ns
Tx on/(Tx on + Tx off) = 0.940 Tx on/(Tx on + Tx off) = 0.997
Tx on/(Tx on + Tx off) * 100 = 94.0 % Txon/(Tx on + Tx off) * 100 = 99.7 %
Not Constant Duty Cycle Duty > 98 %
% Agilent R T W Agilent R T
a Mkrl  252.8 ps a Mkr2 5461 ms
Ref 20 dBm Atten 30 dB -0.45 dB  |Ref 28 dBm Atten 30 d 1.28 dB
wPaak
Log ‘ }
18 m
48/
! ) il LAk AL R il
U T |' L | T T
. 2
A ES ¢
Lafy —m i N m Lafv i
s1s2 | 01 st se |
Center 2.437 899 GHz Span @ Hz  |Center 2.437 889 GHz Span @ Hz
Res EW 8 MHz sUEH 58 MHz Sweep 350 ps (8001 pts) Res EW & MHz sUEH 58 MHz Sweep 5.867 ms (8001 pts)
Marker Trace Type X Axic Auplitude Marker Traca Typa X Axis Anplitude
1R 3 Tima 229 us =54.51 dim 1R L] Tima 165 ps -48.25 dim
1a €3 Tima 2528 e =8.45 dB 1a 3 Tima 5.447 ms 8.36 dB
2R (&) Tima 165 ps -48.25 dés
28 3 Tima 5.461 s 1.28 dB

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

representative channel.

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Burst rate confirmation

Shonan EMC Lab. No.5 Shielded Room

Test place

Date May 25, 2023
Temperature / Humidity 25 deg. C /33 % RH
Engineer Shiro Kobayashi
Mode Tx

11ax-20, RU Type: 26-tone RU, MCS 10, Gl: 1600 ns

11ax-20, RU Type: 52-tone RU, MCS 10, GI: 1600 ns

Tx on/(Tx on + Tx off) = 0.997 Tx on/(Tx on + Tx off) = 0.998
Txon/(Tx on + Tx off) * 100 = 99.7 % Tx on/(Tx on + Tx off) * 100 = 99.8 %
Duty > 98 % Duty > 98 %
% Adlent R T w Agilent R T
& Mirl 5132 ms & Mir2 5142 ms
Ref 26 dBm Atten 30 d 0.77 dB  |Ref 20 dBm Atten 30 d 8.77 dB
*Peak [ | | T [ T [ T "Peak [ [ T [ [ [
Log T | Log
18 . -
e/
3 4 2
E $ r ¢
LaRv LaRv
$1 52 S1 82
Center 2.437 808 GHz Span @ Hz  |Center 2.437 980 GHz Span @ Hz
Res BH 8 MHz *VEH 50 MHz Sweep 5.3 ms (8001 pts)  |Res BH 8 MHz *VEH 50 MHz Sweep 5.3 ms (8801 pts)
Marker Trace Type X Axie Amplitude Marker Trace Type X Axie Anplitude
1R L)) Tima 106 ps -48,27 dim 1R L)) Tima 1833 ps -43.21 dis
1a @ Tine 5.132 us 0.77 d8 1a @ Tina 5.13 me 0.27 d8
2R @ Ting 186 s -48.27 dBu R 3 Ting 103.3 ps -43.21 dBu
2 B Ting 5.146 ne 0.89 48 2 @ Ting 5.142 e 0.77 d8

11ax-20, RU Type: 106-tone RU, MCS 10, Gl: 1600 ns

11ax-20, RU Type: 242-tone RU, MCS 10, GI: 1600 ns

Tx on/(Tx on + Tx off) = 0.997 Tx on/(Tx on + Tx off) = 0.998
Tx on/(Tx on + Tx off) * 100 = 99.7 % Tx on/(Tx on + Tx off) * 100 = 99.8 %
Duty > 98 % Duty > 98 %
w Agilent R T w Agilent R T
a Mkr2 4841 ms & Mir2 4734 ms
R;f 26 dBm Atten 38 d -9.86 dB IR;f 26 dBm Atten 38 d -0.46 dB
wPeak sPaak
| | | | | I | oo —— | | . | I | I |
10 y ) , ) 1
8/
’f‘ i 1 s
Lafv Lgfv
$1 82 $1 82
Center 2.437 808 GHz Span @ Hz  |Center 2.437 889 GHz Span @ Hz
Res BH & MHz *VEH 58 MHz Sweep 5 ms (8001 pts)  |Res BH 8 MHz *VEH 58 MHz Sweep 5 ms (8001 pts)
Markar Trace Type X Axis Amplitude Markar Trace Typa X Axis Fmplitude
1R @ Tine 9052 ps 47.28 dis 1R @ Tine 1256 ps 58.24 dBw
1a L&) Time 4.826 we 9.18 dB la {3) Time 4.723 we 9.77 d
2R @ Ting 90.62 ps 47.28 dBa R @ Ting 125.6 us 58.24 dBa
2 @ Ting 4,841 us .85 d8 28 @ Tina 4,734 us .45 d8

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

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Burst rate confirmation

Shonan EMC Lab. No.5 Shielded Room

Test place

Date April 7, 2023
Temperature / Humidity 24 deg. C /49 % RH
Engineer Hiromasa Sato
Mode Tx

BT LE 1 M-PHY (for Average power) *1)
BT LE 1 M-PHY (for Radiated emission) *2)

BT LE 2 M-PHY (for Average power) *3)
BT LE 2 M-PHY (for Radiated emission) *4)

Tx on/(Tx on + Tx off) = 0.666 Tx on/(Tx on + Tx off) = 0.373
Tx on/(Tx on + Tx off) * 100 = 66.6 % Tx on/(Tx on + Tx off) * 100 = 373 %
Duty factor =10 * log (0.625 / 0.416) = 1.77 dB *1) Duty factor =10 * log (0.624 / 0.233) = 4.28 dB *3)
Duty factor = 20 * log (0.625 / 0.416) = 3.54 dB *2) Duty factor = 20 * log (0.624 / 0.233) = 8.56 dB *4)
= Agilent R T o Agilent R T
a Mkr2 6245 ps a Mkr2  624.2 ps
Ref @ dEm sAtten 18 4B .38 dB Ref @ dEm sAtten 18 4B .22 dB
sPaak sPaak
Log — | | e = |log P PR
18 - ! I ! 1 I 18 1 I |- I - 1 - 1 |- | !
a8/ 11 | | @/ | I | ] N I | 1 I — |
T T 1 T Tt 1 T 17 T 11 t
4L { E ¥ | 1 | 1 — 1 i | — 4 1
o LR | ! "o | ol L |/ B | ik | | I
Center 2.448 889 GHz Span @ Hz Center 2.448 809 GHz Span @ Hz
Res BH & MHz o/BH 58 MHz Sweep 1 ms (5001 prs) Res BH & MHz sVEH 58 MHz Sweep 1.52 ms (8081 prs)
Markar Trace Type X Axig Amplitude Marka: Trace Typa X Axie Amplitude
1R 1y Tima 2866 pe 75.23 dBi 1R 1y Tima G405 pe ~71.89 dEm
1s (& 4] Time 416 ps .48 dB la [&4] Time 233.3 pe 1.84 dg
i 1y Tima 2866 pe 75.23 dB) ® 1) Tima 640.5 pe 71.89 dB)
s 1y Tima 6245 ps 038 2s [&§] Tima 6242 ps a2

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

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 20, 2023
Temperature / Humidity 27 deg. C/46 % RH
Engineer Kouki Yamada
Mode Tx 11ax-20(OFDM) 2462 MHz
9 kHz to 150 kHz 150 kHz to 30 MHz
o Agilent R T o Agilent R T
Mkrl 13.11 kHz Mkrl 175 kHz
Ref -58 dBm sHtten 20 dB -90.82 dBm Ref -58 dBm #Atten 28 dB -79.99 dBm
Peak Peak
Log Log
19 19
dB/ d&/
3 ik '-;"‘—'-"-‘-*'.r&' W';*\l"\“‘\"\'rﬂ-l'b*v*'ﬂ&,l\'.'*-ﬁ-ft.»-l\o-uddn vt bt b L i
Lgfv il 'J"“If\ ".l"".lﬂ"r‘_h!".'-'\'l"l" 'rf'; .Jf!‘ﬂ.‘l'ﬁ\.l\"l'-:'.:‘xhlp'.'\f;&d.',p‘-','f .'_.eh,é.._ﬁ-,n\;,;.._.uw "l'T"'l!"’,“ Lgfv
51 S2 51 82
M3 F$ M3 FS
£(f): £(fx
F<50k FTun
FFT Swp
Start 9.00 kHz Stop 150,00 kHz Start 150 kHz Stop 30,008 MHz
sRes BH 200 Hz VBN 628 Hz Sweep 2.279 5 (1201 pts)_ | eRes BM 10 kHz SVEH 38 kHz Sweep 285.3 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]
13.11 -90.8 1.1 9.8 4.0 1 -75.9 300 6.0 -14.6 45.2 59.8 -
175.00 -80.0 1.10 9.8 4.0 1 -65.1 300 6.0 -3.8 22.7 26.5 -

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

UL Japan, Inc. Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.5 Shielded Room
Date April 20, 2023
Temperature / Humidity 27 deg. C/46 % RH
Engineer Kouki Yamada
Mode Tx BT LE 2M-PHY 2402 MHz
9 kHz to 150 kHz 150 kHz to 30 MHz
o Agilent R T o Agilent R T
Mirl 11.82 kHz Mkrl 150 kHz
Ref 58 dBm *Htten 26 dB -89.83 dBm Ref -58 dEm #Atten 26 dB -79.59 dBm
Peak Peak
Log Log
16 19
dB/ &/
i Wty L U L L T R TP WY TREPHR S (e TR SR T F R SU e, Sy
o _\ " ] | | | | | ] [ ! [ ! ! ! s !
Lgfv ™ l"\r!‘ i 1'{-!!"‘.'f‘}!",-g\.\'L'{-I.I'.L.L".-.:'FJ".'JR-&;TUJJ%%.WMW. LaAv
51 52 51 %2
M3 FS| M3 FS
£0f) £0fx
<50k FTun
FFT Swp
Start 9.00 kHz Stop 150,00 kHz Start 150 kHz Stop 30,000 MHz
#Res BH 200 Hz #\/EH 620 Hz Sweep 2.279 s (1201 pts) #Res BH 10 kHz #VEH 38 kHz Sweep 285.3 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]
11.82 -89.8 1.11 9.5 4.0 1| -75.2 300 6.0 -13.9 46.1 60.0 -
150.00 -79.6 1.10 9.5 4.0 11 -65.0 300 6.0 -3.7 24.0 27.7 -

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

N: Number of output

UL Japan, Inc. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Test place
Date

Temperature / Humidity

Power Density

Shonan EMC Lab. No.5 Shielded Room
April 20, 2023
27 deg. C /46 % RH

May 26, 2023
25deg. C/39 % RH

Engineer Kouki Yamada Shiro Kobayashi
Mode Tx
11b
Frequency | Measured Reading Cable | Atten. Result Limit Margin
Frequency Loss Loss
[MHZz] [MHz] [dBm/3 kHz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2412 2411.105 -23.32 2.29 9.90 -11.13 8.00 19.13
2437 2436.227 -23.80 2.30 9.91 -11.59 8.00 19.59
2462 2461.400 -22.99 2.32 9.91 -10.76 8.00 18.76
11g
Frequency | Measured Reading Cable | Atten. Result Limit Margin
Frequency Loss Loss
[MHZz] [MHz] [dBm/3 kHz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2412 2418.221 -24.67 2.29 9.90 -12.48 8.00 20.48
2437 2431.668 -24.97 2.30 9.91 -12.76 8.00 20.76
2462 2456.668 -24.89 2.32 9.91 -12.66 8.00 20.66
11n-20
Frequency | Measured Reading Cable | Atten. Result Limit Margin
Frequency Loss Loss
[MHZz] [MHz] [dBm/3 kHz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2412 2416.384 -25.30 2.29 9.90 -13.11 8.00 21.11
2437 2430.734 -25.21 2.30 9.91 -13.00 8.00 21.00
2462 2455.734 -24.69 2.32 9.91 -12.46 8.00 20.46
11ax-20(OFDM)
Frequency | Measured Reading Cable | Atten. Result Limit Margin
Frequency Loss Loss
[MHZz] [MHz] [dBm/3 kHz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2412 2421.128 -25.70 2.29 9.90 -13.51 8.00 21.51
2437 2444.259 -25.19 2.30 9.91 -12.98 8.00 20.98
2462 2471.392 -25.91 2.32 9.91 -13.68 8.00 21.68

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. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Power Density

Test place Shonan EMC Lab. No.5 Shielded Room
Date May 25, 2023

Temperature / Humidity 25deg. C/33 % RH

Engineer Shiro Kobayashi

Mode Tx

11ax-20, RU Type: 26-tone RU

Frequency RU Measured Reading Cable | Atten. Result Limit Margin
Index Frequency Loss Loss

[MHz] [MHZz] [dBm/3 kHz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2412 0 2403.486 -22.89 2.29 9.90 -10.70 8.00 18.70
4 2410.900 -21.78 2.29 9.90 -9.59 8.00 17.59

8 2419.653 -21.95 2.29 9.90 -9.76 8.00 17.76

2437 0 2428.486 -22.05 2.31 9.91 -9.83 8.00 17.83
4 2435.900 -22.55 2.31 9.91 -10.33 8.00 18.33

8 2444.653 -21.92 2.31 9.91 -9.70 8.00 17.70

2462 0 2453.486 -22.54 2.32 9.91 -10.31 8.00 18.31
4 2460.900 -21.87 2.32 9.91 -9.64 8.00 17.64

8 2470.443 -22.32 2.32 9.91 -10.09 8.00 18.09

11ax-20, RU Type: 52-tone RU

Frequency RU Measured Reading Cable | Atten. Result Limit Margin
Index Frequency Loss Loss

[MHz] [MHZz] [dBm/3 kHz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2412 37 2404.729 -21.95 2.29 9.90 -9.76 8.00 17.76
38 2407.169 -21.71 2.29 9.90 -9.52 8.00 17.52

40 2418.170 -21.53 2.29 9.90 -9.34 8.00 17.34

2437 37 2429.729 -22.12 2.31 9.91 -9.90 8.00 17.90
38 2434.202 -21.77 2.31 9.91 -9.55 8.00 17.55

40 2443.170 -21.72 2.31 9.91 -9.50 8.00 17.50

2462 37 2454.729 -21.81 2.32 9.91 -9.58 8.00 17.58
38 2458.795 -22.27 2.32 9.91 -10.04 8.00 18.04

40 2468.170 -21.63 2.32 9.91 -9.40 8.00 17.40

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. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Power Density

Test place Shonan EMC Lab. No.5 Shielded Room
Date May 25, 2023
Temperature / Humidity 25deg. C/33 % RH
Engineer Shiro Kobayashi
Mode Tx
11ax-20, RU Type: 106-tone RU
Frequency RU Measured Reading Cable | Atten. Result Limit Margin
Index Frequency Loss Loss
[MHz] [MHz] [dBm/3 kHz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2412 53 2408.412 -20.86 2.29 9.90 -8.67 8.00 16.67
54 2419.964 -20.94 2.29 9.90 -8.75 8.00 16.75
2437 53 2433.412 -20.76 2.31 9.91 -8.54 8.00 16.54
54 2446.064 -20.90 2.31 9.91 -8.68 8.00 16.68
2462 53 2454 347 -20.70 2.32 9.91 -8.47 8.00 16.47
54 2469.964 -21.04 2.32 9.91 -8.81 8.00 16.81
11ax-20, RU Type: 242-tone RU
Frequency RU Measured Reading Cable | Atten. Result Limit Margin
Index Frequency Loss Loss
[MHz] [MHz] [dBm/3 kHz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2412 61 2411.474 -24.90 2.29 9.90 -12.71 8.00 20.71
2437 61 2441.138 -24.91 2.31 9.91 -12.69 8.00 20.69
2462 61 2453.964 -24.72 2.32 9.91 -12.49 8.00 20.49

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. Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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Test place
Date

Temperature / Humidity

Power Density

Shonan EMC Lab. No.5 Shielded Room
April 7, 2023
24 deg. C /49 % RH

Engineer Hiromasa Sato
Mode Tx
BT LE 1 M-PHY
Frequency | Measured Reading Cable | Atten. Result Limit Margin
Frequency Loss Loss
[MHZz] [MHZz] [dBm/3 kHz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2402 2401.983 -21.75 2.30 9.64 -9.81 8.00 17.81
2440 2439.983 -21.99 2.31 9.64 -10.04 8.00 18.04
2480 2479.983 -21.88 2.33 9.64 -9.91 8.00 17.91
BT LE 2 M-PHY
Frequency | Measured Reading Cable | Atten. Result Limit Margin
Frequency Loss Loss
[MHZz] [MHZz] [dBm/3 kHZz] [dB] [dB] [dBm/3 kHz] | [dBm/3 kHz] [dB]
2402 2401.963 -24.69 2.30 9.64 -12.75 8.00 20.75
2440 2439.963 -24.96 2.31 9.64 -13.01 8.00 21.01
2480 2479.963 -24.80 2.33 9.64 -12.83 8.00 20.83

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. Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 Japan / +81-463-50-6400
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11ax-20, RU Type: 26-tone RU
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Power Density
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11ax-20, RU Type: 52-tone RU
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Power Density
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Power Density

11ax-20, RU Type: 106-tone RU
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Power Density
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APPENDIX 2: Test Instruments
Test Equipment
Test [LIMS ID [Description Manufacturer Model Serial Last Cal Int
Item Calibration
Date
AT | 145111 | Digital Tester SANWA PC500 7019232 2022/09/20 12
AT 145132 | Attenuator Weinschel Corp. | 54A-10 W5692 2022/10/20 12
AT [145800 |Spectrum Analyzer |KEYSight E4448A MY48250106 2023/03/01 12
Technologies Inc
AT  [145801 |Spectrum Analyzer |KeYSight E4448A MY48250152 2022/08/04 12
Technologies Inc
AT 146062 | Terminator Hirose Electric HRM-TMP-05(40) - - -
AT 151609 | Attenuator Weinschel Corp. |54A-10 81601 2023/03/02 12
AT |169910 |Power Meter Keysight 89908 MY51000448 2022/11/08 12
Technologies Inc
AT |169911 |Power sensor Keysight N1923A MY57270004 2022/11/08 12
Technologies Inc
AT |169912 |Power sensor Keysight N1923A MY57290005 2022/11/08 12
Technologies Inc
AT  |179106 |Coaxial Cable Junkosha MWX241- 1901Q061-R 202304112 |12
01000KMSKMS/B
AT |179107 |Coaxial Cable Junkosha MWX241- 1901Q062-R 202304112 |12
01000KMSKMS/B
AT 191845 | Thermo-Hygrometer [ CUSTOM. Inc CTH-201 - 2022/08/08 12

*Hyphens for Last Calibration 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.

As for some calibrations performed after the tested dates, those test equipment have been

controlled by means of an unbroken chains of calibrations.

All equipment is calibrated with valid calibrations. Each measurement data is traceable to the
national or international standards.

Test item:

AT: Antenna Terminal Conducted test
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