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Test place
Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

Kashima EMC Lab.

No.10

January 16, 2023

18 deg. C/48 % RH

No.10

January 13, 2023

20 deg. C/39 % RH

No.10
January 16, 2023

18 deg. C/ 48 % RH

No.10
January 16, 2023

18 deg. C/48 % RH

Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe
(30 MHz - 1000 MHz) (1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx, Hopping Off, DHS 2402 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity [ Frequency | Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin | Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] | [dB] [cm] [deg]
Hori. 195.485|QP 43.40 10.09 7.90 31.34 0.00 30.05 435 134 187 257
Hori. 288.417|QP 46.00 13.09 8.78 31.30 0.00 36.57 46.0 9.4 140 277
Hori. 375.000|QP 42.50 15.04 9.85 31.24 0.00 36.15 46.0 9.8 100 340
Hori. 625.020|QP 33.40 20.20 11.04 31.08 0.00 33.56 46.0 124 100 110
Hori. 2390.000|PK 53.00 27.50 13.24 43.53 3.29 53.50 73.9 20.4 183 279
Hori. 2558.000|PK 52.60 28.17 13.35 43.44 3.29 53.97 73.9 19.9 230 278
Hori. 2584.000|PK 55.00 28.30 13.38 43.42 3.29 56.55 73.9 17.3 161 215
Hori. 4804.000|PK 51.10 32.54 5.17 44.95 3.29 47.15 73.9 26.7 158 174
Hori. 6000.674|PK 55.40 34.97 5.76 45.09 3.29 54.33 73.9 19.5 148 155
Hori. 7206.000(PK 48.40 37.22 6.34 43.89 3.29 51.36 73.9 225 150 O|Floor noise
Hori. 9608.000|PK 46.00 37.99 7.22 41.78 329 52.72 73.9 21.1 150 0|Floor noise
Hori. 2390.000|AV 40.00 27.50, 13.24 43.53 3.29 40.50 53.9 13.4 183 279|VBW: 360 Hz
Hori. 2558.000|AV 4230 28.17 13.35 43.44 3.29 43.67 53.9 10.2 230 278|VBW: 360 Hz* 1)
Hori. 2584.000|AV 41.70 28.30 13.38 43.42 3.29 43.25 53.9 10.6 161 215|VBW: 10 Hz
Hori. 4804.000|AV 38.40 32.54 5.17 44.95 3.29 34.45 53.9 19.4 158 174|VBW: 360 Hz
Hori. 6000.674|AV 44.70 34.97 5.76 45.09 329 43.63 539 10.2 148 155|VBW: 10 Hz
Hori. 7206.000|AV 35.60 37.22 6.34 43.89 3.29 38.56 53.9 153 150 O[Floor noise
Hori. 9608.000|AV 33.30 37.99 7.22 41.78 3.29 40.02 53.9 13.8 150 O|Floor noise
Vert. 87.831|QP 39.80 7.86 6.77 31.52 0.00 2291 40.0 17.0 100 340
Vert. 158.212|QP 43.70 13.40 7.54 31.40 0.00 33.24 435 10.2 100 97
Vert. 180.402|QP 46.40 11.88 7.75 31.38 0.00 34.65 435 8.8 100 129
Vert. 210.364|QP 47.80 9.80 8.03 31.32 0.00 34.31 435 9.1 100 294
Vert. 288.076|QP 44.50 13.08 8.78 31.30 0.00 35.06 46.0 10.9 100 45
Vert. 366.344|QP 37.90 14.81 9.75 31.25 0.00 31.21 46.0 14.7 100 146
Vert. 631.070|QP 35.40 20.24 11.06 31.08 0.00 35.62 46.0 10.3 100 285
Vert. 2390.000|PK 50.80 27.50 13.24 43.53 3.29 51.30 73.9 22,6 154 139
Vert. 2506.000|PK 53.50 27.98 1331 43.47 3.29 54.61 73.9 19.2 202 145
Vert. 2558.000|PK 53.20 28.17 13.35 43.44 3.29 54.57 73.9 19.3 202 145
Vert. 4804.000|PK 50.00 32.54 5.17 44.95 329 46.05 73.9 27.8 150 0|Floor noise
Vert. 6000.833|PK 55.50 34.97 5.76 45.09 3.29 54.43 73.9 19.4 194 207
Vert. 7206.000(PK 48.30 37.22 6.34 43.89 3.29 51.26 73.9 22.6 150 O|Floor noise
Vert. 9608.000|PK 46.40 37.99 7.22 41.78 3.29 53.12 73.9 20.7 150 O[Floor noise
Vert. 2390.000|AV 36.90 27.50 13.24 43.53 3.29 37.40 53.9 16.5 154 139|VBW: 360 Hz
Vert. 2506.000|AV 41.30 27.98 13.31 43.47 3.29 42.41 53.9 11.4 202 145|VBW: 10 Hz
Vert. 2558.000|AV 40.90 28.17 13.35 43.44 3.29 42.27 53.9 11.6 202 145|VBW: 360 Hz* 1)
Vert. 4804.000|AV 37.60 32.54 5.17 44.95 3.29 33.65 53.9 20.2 150 O|Floor noise
Vert. 6000.833|AV 45.00 34.97 5.76 45.09 3.29 43.93 53.9 9.9 194 207|VBW: 10 Hz
Vert. 7206.000{AV 35.60 37.22 6.34 43.89 329 38.56 539 153 150 0|Floor noise
Vert. 9608.000|AV 33.40 37.99 7.22 41.78 3.29 40.12 53.9 13.7 150 0|Floor noise
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz- 10 GHz: 20log (4.38 m/3.0 m)= 3.29 dB
10 GHz - 26.5 GHz: 20log (1.0 m/3.0 m) = -9.54 dB

*1) This noise has the same duty cycle as the carrier.
* These results have sufficient margin without taking account Dwell time factor.
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

Polarity [ Frequency [ Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin (Remark

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

Hori. 2402.000 |PK 96.60 27.53 13.25 43.52 3.29 97.15 - -|Carrier
Hori. 2400.000 |PK 46.70 27.52 13.25 43.52 3.29 47.24 77.15 29.9
Vert. 2402.000 |PK 93.50 27.53 13.25 43.52 3.29 94.05 - -|Carrier
Vert. 2400.000 |PK 43.80 27.52 13.25 43.52 3.29 44.34 74.05 29.7

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz- 10 GHz: 20log (4.38 m/3.0 m)= 3.29 dB
10 GHz - 26.5 GHz: 20log (1.0 m/3.0 m) = -9.54 dB

UL Japan, Inc. Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Kashima EMC Lab.
Semi Anechoic Chamber No.10
Date January 13, 2023

Temperature / Humidity 20 deg. C/39 % RH
Hiromitsu Tanabe

Engineer
(1 GHz - 10 GHz)
Mode Tx, Hopping Off, DH5 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
W Agilent R T W Agilent R T
Ml 2.462 167 GHz
Ref 1016 dByV ftten 10 dB Ref 1016 dByV ftten 10 dB 96.60 dBpY
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Log * Log ﬁ
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Stip Stip
Start 2.310 00 Gz Sto 2.390 00 GHz Start 2.390 000 Gz Stop 2.415 000 GHz
#Res BH (CISPR) 1 MHz #YBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 100 kHz #YBH 300 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
Ml 2.462 167 GHz
Ref 95.54 dBpV ftten 10 dB Ref 95.54 dBpV ftten 10 dB 93.53 dBpY
#EmiPk #Peak o
Log * Log K}
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1
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v $2 VU7 IR I W W W fnsbinimdet i asose
V3 FC V3 FC
£ £
FTun FTun
Swp Swp
Start 2310 88 Gz Stop 2.390 00 OHz Start 2390 000 Gz Stop 2.415 000 GHz
#Res BW (CISPR) 1 MHz #YBH 3 MHz Sweep 1.04 ms (1201 pts) #Res BH 100 kHz #YBH 300 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.

UL Japan, Inc. Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Test place
Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

Kashima EMC Lab.

No.10

January 16, 2023

18 deg. C/48 % RH

No.10
January 13, 2023
20 deg. C/39 % RH

No.10
January 16, 2023

18 deg. C/ 48 % RH

No.10
January 16, 2023

18 deg. C/48 % RH

Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe

(30 MHz - 1000 MHz) (1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx, Hopping Off, DHS 2441 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak
Polarity [ Frequency |Detector| Reading | Ant.Fac.| Loss Gain | Distance [ Result Limit | Margin | Height | Angle [Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] [Factor [dB]|[dBuV/m]|[dBuV/m]| [dB] [cm] [deg]

Hori. 195.485|QP 44.40 10.09 7.90 31.34 0.00 31.05 435 124 183 262
Hori. 288.417|QP 43.50 13.09 8.78 31.30 0.00 34.07 46.0 11.9 162 288
Hori. 375.000[QP 41.80 15.04 9.85 31.24 0.00 35.45 46.0 10.5 100 189
Hori. 625.020)QP 32.00 20.20 11.04 31.08 0.00 32.16 46.0 13.8 136 231
Hori. 2578.910|PK 51.70 28.27 13.38 43.42 3.29 53.22 73.9 20.6 193 134
Hori. 2597.000| PK. 54.10 28.37 13.39 4341 3.29 55.74 73.9 18.1 157 215
Hori. 4882.000| PK. 50.80 32.56 522 45.01 3.29 46.86 73.9 27.0) 170 167
Hori. 6000.537|PK 54.50 34.97 5.76 45.09 3.29 53.43 73.9 20.4 170 167
Hori. 7323.000{PK 47.10 3737 6.33 43.62 3.29 50.47 73.9 23.4 150 0|Floor noise
Hori. 9764.000| PK. 45.00 37.99 7.26 41.62 3.29 51.92 73.9 21.9 150 0|Floor noise
Hori. 2578.910|AV 39.70 28.27 13.38 43.42 3.29 4122 53.9 12.6 193 134/ VBW: 10 Hz
Hori. 2597.000| AV 42.70 28.37 13.39 4341 3.29 44.34 53.9 9.5 157 215(VBW: 360 Hz*1)
Hori. 4882.000|AV 38.00 32.56 522 45.01 3.29 34.06 539 19.8 170 167|VBW: 360 Hz
Hori. 6000.537|AV 43.60 34.97 5.76 45.09 3.29 42.53 53.9 11.3 170 167|VBW: 10 Hz
Hori. 7323.000{AV 34.80 3737 6.33 43.62 3.29 38.17 53.9 15.7 150 0|Floor noise
Hori. 9764.000| AV 32.70 37.99 7.26 41.62 3.29 39.62 53.9 142 150 0|Floor noise
Vert. 87.715|QP 37.80 7.86 6.77 31.52 0.00 20.91 40.0 19.0 100 342
Vert. 152.148|QP 45.10 13.37 7.48 31.41 0.00 34.54 435 8.9 100 67
Vert. 182.377|QP 46.40 11.65 7.77 31.37 0.00 34.45 435 9.0 100 131
Vert. 210.361|QP 47.20 9.80 8.03 31.32 0.00 33.71 435 9.7 100 296
Vert. 288.076|QP 43.90 13.08 8.78 31.30 0.00 34.46 46.0 115 100 44
Vert. 375.000)QP 42.20 15.04 9.85 31.24 0.00 35.85 46.0 10.1 100 41
Vert. 631.070)QP 34.60 20.24 11.06 31.08 0.00 34.82 46.0 11.1 100 288
Vert. 2505.385|PK 53.40 27.98 13.31 43.47 3.29 54.51 73.9 19.3 205 218
Vert. 2597.000| PK. 52.20 28.37 13.39 4341 3.29 53.84 73.9 20.0 197 175
Vert. 4882.000| PK. 48.50 32.56 522 45.01 3.29 44.56 73.9 293 150 0|Floor noise
Vert. 6000.743|PK 53.40 34.97 5.76 45.09 3.29 52.33 73.9 21.5 163 169
Vert. 7323.000{PK 46.80 3737 6.33 43.62 3.29 50.17 73.9 23.7 150 0|Floor noise
Vert. 9764.000| PK. 45.40 37.99 7.26 41.62 3.29 5232 73.9 21.5 150 0|Floor noise
Vert. 2505.385|AV 41.40 27.98 1331 43.47 3.29 4251 53.9 11.3 205 218 VBW: 10 Hz
Vert. 2597.000|AV 40.70 28.37 13.39 4341 3.29 42.34 53.9 115 197 175|VBW: 360 Hz*1)
Vert. 4882.000|AV 36.70 32.56 522 45.01 3.29 32.76 53.9 21.1 150 0|Floor noise
Vert. 6000.743|AV 43.00 34.97 5.76 45.09 3.29 41.93 53.9 11.9 163 169|VBW: 10 Hz
Vert. 7323.000{AV 34.80 37.37 6.33 43.62 3.29 38.17 53.9 15.7 150 0|Floor noise
Vert. 9764.000| AV 32.70 37.99 7.26 41.62 3.29 39.62 53.9 14.2 150 0|Floor noise

Result =Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz- 10 GHz: 20log (4.38 m/3.0m)= 3.29dB
10 GHz- 26.5 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
*1) This noise has the same duty cycle as the carrier.
* These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc. Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Test plac

€

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

Kashima EMC Lab.

No.10

January 16, 2023

18 deg. C/48 % RH

No.10
January 13, 2023
20 deg. C/39 % RH

No.10
January 16, 2023

18 deg. C/ 48 % RH

No.10
January 16, 2023

18 deg. C/48 % RH

Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe

(30 MHz - 1000 MHz) (1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx, Hopping Off, DHS 2480 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak
Polarity [ Frequency |Detector| Reading | Ant.Fac.| Loss Gain | Distance [ Result Limit | Margin | Height | Angle [Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] [Factor [dB]|[dBuV/m]|[dBuV/m]| [dB] [cm] [deg]

Hori. 195.451|QP 40.30 10.09 7.90 31.34 0.00 26.95 435 16.5 183 258
Hori. 290.938|QP 35.40 13.14 8.80 31.30 0.00 26.04 46.0 19.9 131 284
Hori. 375.000[QP 39.80 15.04 9.85 31.24 0.00 33.45 46.0 12.5 100 342
Hori. 625.020)]QP 29.70 20.20 11.04 31.08 0.00 29.86 46.0 16.1 100 237
Hori. 875.030|QP 29.30 22.89 11.98 30.87 0.00 33.30 46.0 12.7 100 237
Hori. 2483.500| PK. 49.70 27.87 13.30 4348 3.29 50.68 73.9 232 207 274
Hori. 2584.000| PK. 53.50 28.30 13.38 43.42 3.29 55.05 73.9 18.8 251 231
Hori. 2636.000|PK 52.00 28.54 13.39 43.42 3.29 53.80 73.9 20.1 247 253
Hori. 4960.000| PK. 51.70 32.66 5.27 45.06 3.29 47.86 73.9 26.0) 127 188
Hori. 6000.240{PK 54.10 34.97 5.76 45.09 3.29 53.03 73.9 20.8 132 171
Hori. 7440.000| PK 47.10 37.36 6.37 4334 3.29 50.78 73.9 23.1 150 0|Floor noise
Hori. 9920.000| PK. 45.60 38.19 7.33 41.65 3.29 52.76 73.9 21.1 150 0|Floor noise
Hori. 2483.500| AV 37.60 27.87 13.30 4348 3.29 38.58 539 153 207 274]VBW: 360 Hz
Hori. 2584.000|AV 40.80 28.30, 13.38 43.42 3.29 42.35 539 115 251 231{VBW: 10 Hz
Hori. 2636.000| AV 41.80 28.54 13.39 43.42 3.29 43.60 539 10.3 247 253(VBW: 360 Hz*1)
Hori. 4960.000| AV 38.30 32.66 5.27 45.06 3.29 34.46 539 194 127 188| VBW: 360 Hz
Hori. 6000.240(AV 42.80 34.97 5.76 45.09 3.29 41.73 539 12.1 132 171|VBW: 10 Hz
Hori. 7440.000{AV 34.90 37.36 6.37 43.34 3.29 38.58 539 15.3 150 0|Floor noise
Hori. 9920.000| AV 33.40 38.19 7.33 41.65 3.29 40.56 539 133 150 0|Floor noise
Vert. 70.306(QP 37.30 11.48 6.53 31.56 0.00 23.75 40.0 16.2 100 106
Vert. 152.145|QP 4230 13.37 7.48 3141 0.00 31.74 435 11.7 100 95
Vert. 176.322|QP 42.00 12.41 7.71 31.39 0.00 30.73 435 12.7 100 140
Vert. 210.361|QP 47.00 9.80) 8.03 31.32 0.00 33.51 435 9.9 100 284
Vert. 375.000)QP 40.10 15.04 9.85 31.24 0.00 33.75 46.0 122 100 43
Vert. 631.070)QP 34.60 20.24 11.06 31.08 0.00 34.82 46.0 11.1 100 282
Vert. 2483.500| PK. 49.50 27.87 13.30 4348 3.29 50.48 73.9 234 111 134
Vert. 2502.423|PK 52.40 27.97 1331 43.47 3.29 53.50 73.9 204 225 159
Vert. 2636.000| PK. 51.40 28.54 13.39 43.42 3.29 53.20 73.9 20.7 186 164
Vert. 4960.000| PK 48.10 32.66 5.27 45.06 3.29 44.26 73.9 29.6 150 0|Floor noise
Vert. 6000.601{PK 54.10 34.97 5.76 45.09 3.29 53.03 73.9 20.8 143 211
Vert. 7440.000{ PK 46.40 37.36 6.37 43.34 3.29 50.08 73.9 23.8 150 0|Floor noise
Vert. 9920.000|PK 46.20 38.19 7.33 41.65 3.29 53.36 73.9 20.5 150 0|Floor noise
Vert. 2483.500|AV 36.80 27.87 13.30 43.48 3.29 37.78 539 16.1 111 134| VBW: 360 Hz
Vert. 2502.423|AV 40.50 27.97 1331 43.47 3.29 41.60 53.9 123 225 159|VBW: 10 Hz
Vert. 2636.000|AV 40.00 28.54 13.39 43.42 3.29 41.80 53.9 12.1 186 164|VBW: 360 Hz*1)
Vert. 4960.000|AV 37.00 32.66 5.27 45.06 3.29 33.16 53.9 20.7 150 0|Floor noise
Vert. 6000.601{AV 43.40 34.97 5.76 45.09 3.29 4233 539 11.5 143 211{VBW: 10 Hz
Vert. 7440.000{ AV 34.70 37.36 6.37 43.34 3.29 38.38 539 15.5 150 0|Floor noise
Vert. 9920.000|]AV 33.70 38.19 7.33 41.65 3.29 40.86 53.9 13.0 150 0|Floor noise

Result =Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz- 10 GHz: 20log (4.38 m/3.0m)= 3.29dB
10 GHz- 26.5 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
*1) This noise has the same duty cycle as the carrier.
* These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc. Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Kashima EMC Lab.
Semi Anechoic Chamber No.10
Date January 13, 2023
Temperature / Humidity 20 deg. C/39 % RH
Engineer Hiromitsu Tanabe
(1 GHz - 10 GHz)
Mode Tx, Hopping Off, DH5 2480 MHz

Horizontal
Restricted-band band-edge Plot
R T

- Agilent

Ref 101.7 dBpY Atten 10 dB
#EmiPk;

Log x
10
dB/

#LgAv

TPV NIPRIVION.E MY ITVIN RO NUIY T TR, T VRYR UMY SR SO £ TRV PR S HOTIP P et
V1 $2]
Y3 FC - ~

£(f):
FTun
Swp

Start 2.483 500 GHz Stop 2.500 006 GHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.64 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
R T

¥ Agilent

Ref 97.75 dBpY Atten 16 dB
#EmiPk;
Log X
10

dB/

#LgAv

VL s
Y3 FC

£(f):
FTun
Swp

Start 2.483 500 GHz Stop 2.500 000 GHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1261 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. Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Test place
Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

Kashima EMC Lab.

No.10

January 16, 2023

18 deg. C/48 % RH

No.10

January 13, 2023

20 deg. C/39 % RH

No.10
January 16, 2023

18 deg. C/ 48 % RH

No.10

January 16, 2023

18 deg. C/48 % RH

Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe
(30 MHz - 1000 MHz) (1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx, Hopping Off, 3DHS5 2402 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity [ Frequency | Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin | Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB]  |Factor [dB]| [dBuV/m] | [dBuV/m] | [dB] [cm] [deg]
Hori. 195.451|QP 40.70 10.09 7.90 31.34 0.00 27.35 435 16.1 175 256
Hori. 250.000|QP 41.70 11.72 8.41 31.32 0.00 30.51 46.0 15.4 135 252
Hori. 375.000|QP 39.90 15.04 9.85 31.24 0.00 33.55 46.0 12.4 100 172
Hori. 500.000|QP 35.20 17.77 10.67 31.17 0.00 3247 46.0 135 100 222
Hori. 625.020|QP 31.10 20.20 11.04 31.08 0.00 31.26 46.0 14.7 100 240
Hori. 2390.000|PK 50.10 27.50 13.24 43.53 3.29 50.60 73.9 233 154 265
Hori. 2558.000|PK 50.40 28.17 13.35 43.44 3.29 51.77 73.9 22.1 230 278
Hori. 2577.722|PK 53.00 28.27 13.38 43.42 3.29 54.52 73.9 19.3 164 204
Hori. 4804.000|PK 49.20 32.54 5.17 44.95 3.29 45.25 73.9 28.6 170 179
Hori. 6000.552|PK 54.80 34.97 5.76 45.09 3.29 53.73 73.9 20.1 172 107
Hori. 7206.000(PK 47.50 37.22 6.34 43.89 329 50.46 73.9 234 150 0|Floor noise
Hori. 9608.000|PK 45.00 37.99 7.22 41.78 3.29 51.72 73.9 22.1 150 0|Floor noise
Hori. 2390.000|AV 40.80 27.50 13.24 43.53 3.29 41.30 53.9 12.6 154 265|VBW: 360 Hz
Hori. 2558.000|AV 39.30 28.17 13.35 43.44 3.29 40.67 53.9 13.2 230 278|VBW: 360 Hz* 1)
Hori. 2577.722|AV 40.60 28.27 13.38 43.42 3.29 42.12 53.9 11.7 164 204|VBW: 10 Hz
Hori. 4804.000|AV 37.60 32.54 5.17 44.95 329 33.65 539 20.2 170 179|VBW: 360 Hz
Hori. 6000.552|AV 43.10 34.97 5.76 45.09 3.29 42.03 53.9 11.8 172 107|VBW: 10 Hz
Hori. 7206.000{AV 35.30 37.22 6.34 43.89 3.29 38.26 53.9 15.6 150 O|Floor noise
Hori. 9608.000|AV 32.60 37.99 7.22 41.78 3.29 39.32 53.9 14.5 150 O|Floor noise
Vert. 68.972|QP 37.30 11.66 6.52 31.56 0.00 23.92 40.0 16.0 100 176
Vert. 152.152|QP 43.30 13.37 7.48 31.41 0.00 32.74 435 10.7 100 287
Vert. 176.326|QP 42.60 12.41 7.71 31.39 0.00 31.33 435 12.1 100 121
Vert. 210.361|QP 47.50 9.80 8.03 31.32 0.00 34.01 435 9.4 100 291
Vert. 375.000|QP 41.80 15.04 9.85 31.24 0.00 35.45 46.0 10.5 100 36
Vert. 631.070|QP 34.30 20.24 11.06 31.08 0.00 34.52 46.0 11.4 100 288
Vert. 2390.000|PK 48.50 27.50 13.24 43.53 3.29 49.00 73.9 249 150 143
Vert. 2505.706|PK 53.01 27.98 1331 43.47 3.29 54.12 73.9 19.7 221 159
Vert. 2558.141|PK 52.90 28.17 13.35 43.44 3.29 54.27 73.9 19.6 203 148
Vert. 4804.000|PK 49.00 32.54 5.17 44.95 329 45.05 73.9 28.8 150 0|Floor noise
Vert. 6000.833|PK 54.20 34.97 5.76 45.09 3.29 53.13 73.9 20.7 214 205
Vert. 7206.000(PK 46.90 37.22 6.34 43.89 3.29 49.86 73.9 24.0 150 O|Floor noise
Vert. 9608.000|PK 44.60 37.99 7.22 41.78 3.29 51.32 73.9 225 150 O[Floor noise
Vert. 2390.000|AV 36.80 27.50 13.24 43.53 3.29 37.30 53.9 16.6 150 143|VBW: 360 Hz
Vert. 2505.706|AV 40.80 27.98 13.31 43.47 3.29 41.91 53.9 11.9 221 159|VBW: 10 Hz
Vert. 2558.141|AV 40.80 28.17 13.35 43.44 3.29 42.17 53.9 11.7 203 148|VBW: 360 Hz* 1)
Vert. 4804.000|AV 36.90 32.54 5.17 44.95 3.29 32.95 53.9 20.9 150 O|Floor noise
Vert. 6000.833|AV 43.70 34.97 5.76 45.09 3.29 42.63 53.9 11.2 214 205|VBW: 10 Hz
Vert. 7206.000{AV 35.20 37.22 6.34 43.89 329 38.16 539 15.7 150 0|Floor noise
Vert. 9608.000|AV 32.60 37.99 7.22 41.78 3.29 39.32 53.9 14.5 150 0|Floor noise
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz- 10 GHz: 20log (4.38 m/3.0 m)= 3.29 dB
10 GHz - 26.5 GHz: 20log (1.0 m/3.0 m) = -9.54 dB

*1) This noise has the same duty cycle as the carrier.
* These results have sufficient margin without taking account Dwell time factor.
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)

Polarity [ Frequency [ Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin (Remark

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

Hori. 2402.000|PK 95.00 27.53 13.25 43.52 3.29 95.55 - -|Carrier
Hori. 2400.000|PK 52.80 27.52 13.25 43.52 3.29 53.34 75.55 222
Vert. 2402.000|PK 91.30 27.53 13.25 43.52 3.29 91.85 - -|Carrier
Vert. 2400.000|PK 50.70 27.52 13.25 43.52 3.29 51.24 71.85 20.6

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz- 10 GHz: 20log (4.38 m/3.0 m)= 3.29 dB
10 GHz - 26.5 GHz: 20log (1.0 m/3.0 m) = -9.54 dB

UL Japan, Inc. Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Kashima EMC Lab.
Semi Anechoic Chamber No.10
Date January 13, 2023
Temperature / Humidity 20 deg. C/39 % RH
Engineer Hiromitsu Tanabe
(1 GHz - 10 GHz)
Mode Tx, Hopping Off, 3DHS5 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
W Agilent R T W Agilent R T
Mirl 2.481 833 GHz
Ref 1006 dBpv fitten 10 dB Ref 1006 dBpv fitten 10 dB 94.96 dBpY
EmiPk #Peak T
Log * Log (\‘>A"
10 10 1
B/ B/ ‘
=
| T
ol [
75.0 Al ual
dBp T i
slgAy L S LoAy _ ”‘ |
w2 S1 52 gyl Ll LN PO Y T
V3 FC T V3 FC i et "
£(f): £():
FTun FTun
Swp Stip
Stop 2.390 00 GHz Start 2.390 000 GHiz Stop 2.415 000 Gz

Start 2.310 00 GHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz

Sweep 1.04 ms (1201 pts) #Res BH 100 kHz

#YBH 300 kHz Sweep 2.4 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
% Agilent R T % Agilent R T
Mkrl 2.402 167 GHz
Ref 97.16 dBpY Atten 10 dB Ref 97.16 dBpY Atten 10 dB 91.32 dBpY
#EmiPk #Peak T
Log * Log J\‘9\
10 10 7
o/ o/ [
i
1
1] | \
713 4l 1l
dBuY [ [
#LgAY [ PP FRRSPRPYINY FROYTNAPY § SYURT RYN T FYPRRYEVOY WP URUY, TR KN 1YL ECTT WY i LgRv ! |
WL N
vl $2 - ST $2mAutne bt ot/ yasadl oo st M A i
V3 FC| V3 FC|
£(f): £(f):
FTun FTun
Snp Stip
Start 2.310 00 GHz Stop 2.399 00 GHz Start 2.390 000 GHz Stop 2.415 009 GHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1261 pts) #Res BH 100 kHz #UBH 300 kHz Sweep 2.4 ms (1201 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. Kashima EMC Lab.
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Test place
Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

Kashima EMC Lab.

No.10

January 16, 2023

18 deg. C/48 % RH

No.10
January 13, 2023
20 deg. C/39 % RH

No.10
January 16, 2023

18 deg. C/ 48 % RH

No.10
January 16, 2023

18 deg. C/48 % RH

Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe

(30 MHz - 1000 MHz) (1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx, Hopping Off, 3DHS5 2441 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak
Polarity [ Frequency |Detector| Reading | Ant.Fac.| Loss Gain | Distance [ Result Limit | Margin | Height | Angle [Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] [Factor [dB]|[dBuV/m]|[dBuV/m]| [dB] [cm] [deg]

Hori. 193.462|QP 41.10 10.22 7.88 31.35 0.00 27.85 435 15.6 162 270
Hori. 250.000{QP 41.70 11.72 8.41 31.32 0.00 30.51 46.0 15.4 166 243
Hori. 375.000[QP 39.60 15.04 9.85 31.24 0.00 33.25 46.0 12.7 100 266
Hori. 500.000) QP 33.30 17.77 10.67 31.17 0.00 30.57 46.0 154 100 223
Hori. 625.020|QP 31.30 20.20, 11.04 31.08 0.00 31.46 46.0 14.5 100 251
Hori. 2577.495|PK 55.20 28.27 13.38 43.42 3.29 56.72 73.9 17.1 191 133
Hori. 2597.000| PK. 55.90 28.37 13.39 4341 3.29 57.54 73.9 16.3 125 215
Hori. 4882.000|PK 49.80 32.56 522 45.01 3.29 45.86 73.9 28.0 150 170
Hori. 6000.535(PK 54.00 34.97 5.76 45.09 3.29 52.93 73.9 20.9 145 155
Hori. 7323.000{ PK 46.20 3737 6.33 43.62 3.29 49.57 73.9 243 150 0|Floor noise
Hori. 9764.000| PK 45.30 37.99 7.26 41.62 3.29 52.22 73.9 21.6 150 0|Floor noise
Hori. 2577.495|AV 41.80 28.27 13.38 43.42 3.29 4332 539 10.5 191 133|VBW: 10 Hz
Hori. 2597.000| AV 43.50 28.37 13.39 43.41 3.29 45.14 53.9 8.7 125 215(VBW: 360 Hz*1)
Hori. 4882.000|AV 37.80 32.56 522 45.01 3.29 33.86 53.9 20.0 150 170[ VBW: 360 Hz
Hori. 6000.535|AV 44.00 34.97 5.76 45.09 3.29 42.93 539 10.9 145 155/ VBW: 10 Hz
Hori. 7323.000{AV 3530 3737 6.33 43.62 3.29 38.67 539 15.2 150 0|Floor noise
Hori. 9764.000| AV 32.90 37.99 7.26 41.62 3.29 39.82 539 14.0 150 0|Floor noise
Vert. 70.301(QP 37.50 11.48 6.53 31.56 0.00 23.95 40.0 16.0 100 166
Vert. 151.137|QP 42.00 13.32 747 3141 0.00 31.38 435 12.1 100 91
Vert. 175.318|QP 42.60 12.53 7.70 31.39 0.00 31.44 435 12.0 100 123
Vert. 210.361|QP 47.00 9.80) 8.03 31.32 0.00 33.51 435 9.9 100 279
Vert. 375.000)QP 39.80 15.04 9.85 31.24 0.00 33.45 46.0 12.5 100 51
Vert. 631.070)QP 34.50 20.24 11.06 31.08 0.00 34.72 46.0 11.2 100 287
Vert. 2505.636|PK 54.70 27.98 13.31 4347 3.29 55.81 73.9 18.0 155 205
Vert. 2597.000| PK. 54.50 28.37 13.39 4341 3.29 56.14 73.9 17.7 197 178
Vert. 4882.000| PK. 49.80 32.56 522 45.01 3.29 45.86 73.9 28.0) 150 0|Floor noise
Vert. 6000.805(PK 53.60 34.97 5.76 45.09 3.29 52.53 73.9 213 170 173
Vert. 7323.000{PK 47.50 3737 6.33 43.62 3.29 50.87 73.9 23.0) 150 0|Floor noise
Vert. 9764.000| PK. 45.40 37.99 7.26 41.62 3.29 5232 73.9 21.5 150 0|Floor noise
Vert. 2505.636|AV 41.40 27.98 1331 43.47 3.29 42.51 53.9 11.3 155 205(VBW: 10 Hz
Vert. 2597.000|AV 41.50 28.37 13.39 4341 3.29 43.14 539 10.7 197 178| VBW: 360 Hz*1)
Vert. 4882.000|AV 36.80 32.56 522 45.01 3.29 32.86 53.9 21.0 150 0|Floor noise
Vert. 6000.805|AV 42.80 34.97 5.76 45.09 3.29 41.73 53.9 12.1 170 173|VBW: 10 Hz
Vert. 7323.000({AV 35.10 37.37 6.33 43.62 3.29 38.47 539 15.4 150 0|Floor noise
Vert. 9764.000| AV 32.90 37.99 7.26 41.62 3.29 39.82 53.9 14.0 150 0|Floor noise

Result =Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor: 1 GHz- 10 GHz: 20log (4.38 m/3.0m)= 3.29dB
10 GHz- 26.5 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
*1) This noise has the same duty cycle as the carrier.
* These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc. Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Test plac

€

Semi Anechoic Chamber

Date

Temperature / Humidity

Radiated Spurious Emission

Kashima EMC Lab.

No.10

January 16, 2023

18 deg. C/48 % RH

No.10
January 13, 2023
20 deg. C/39 % RH

No.10
January 16, 2023

18 deg. C/ 48 % RH

No.10
January 16, 2023

18 deg. C/48 % RH

Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe

(30 MHz - 1000 MHz) (1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx, Hopping Off, 3DHS5 2480 MHz

(* PK: Peak, AV: Average, QP: Quasi-Peak
Polarity [ Frequency |Detector| Reading | Ant.Fac.| Loss Gain | Distance [ Result Limit | Margin | Height | Angle [Remark
[MHz] [dBuV] | [dB/m] [dB] [dB] [Factor [dB]|[dBuV/m]|[dBuV/m]| [dB] [cm] [deg]

Hori. 196.504|QP 41.30 10.01 791 31.34 0.00 27.88 435 15.6 178 268
Hori. 250.000{QP 40.10 11.72 8.41 31.32 0.00 2891 46.0 17.0 161 246
Hori. 375.000[QP 41.90 15.04 9.85 31.24 0.00 35.55 46.0 10.4] 100 175
Hori. 500.000) QP 34.80 17.77 10.67 31.17 0.00 32.07 46.0 13.9 100 224
Hori. 625.020|QP 32.20 20.20, 11.04 31.08 0.00 32.36 46.0 13.6 100 249
Hori. 2483.500| PK. 50.80 27.87 13.30 4348 3.29 51.78 73.9 22.1 207 270
Hori. 2577.855|PK 53.10 28.27 13.38 43.42 3.29 54.62 73.9 19.2 224 111
Hori. 2636.000|PK 49.60 28.54 13.39 43.42 3.29 51.40 73.9 225 159 277
Hori. 4960.000| PK. 49.60 32.66 5.27 45.06 3.29 45.76 73.9 28.1 150 0
Hori. 6000.535(PK 54.00 34.97 5.76 45.09 3.29 52.93 73.9 20.9 145 155
Hori. 7440.000| PK 47.30 37.36 6.37 4334 3.29 50.98 73.9 229 150 0
Hori. 9920.000| PK. 46.40 38.19 7.33 41.65 3.29 53.56 73.9 20.3 150 0
Hori. 2483.500|AV 38.00 27.87 13.30 4348 3.29 38.98 53.9 149 207 270]VBW: 360 Hz
Hori. 2577.855|AV 41.40 28.27 13.38 43.42 3.29 42.92 53.9 109 224 111|{VBW: 10 Hz
Hori. 2636.000| AV 39.50 28.54 13.39 43.42 3.29 41.30 539 12.6 159 277|VBW: 360 Hz*1)
Hori. 4960.000| AV 37.30 32.66 5.27 45.06 3.29 33.46 539 20.4 150 0|Floor noise
Hori. 6000.535(|AV 44.00 34.97 5.76 45.09 3.29 4293 53.9 109 145 155/ VBW: 10 Hz
Hori. 7440.000{AV 35.60 37.36 6.37 43.34 3.29 39.28 539 14.6 150 0|Floor noise
Hori. 9920.000| AV 34.80 38.19 7.33 41.65 3.29 41.96 539 11.9 150 0|Floor noise
Vert. 70.280(QP 37.30 11.49 6.53 31.56 0.00 23.76 40.0 16.2 100 96
Vert. 152.160]QP 44.20 13.37 7.48 3141 0.00 33.64 435 9.8 100 322
Vert. 175.322|QP 41.80 12.53 7.70 31.39 0.00 30.64 435 12.8 100 126
Vert. 210.361|QP 46.80 9.80) 8.03 31.32 0.00 33.31 435 10.1 100 289
Vert. 375.000)QP 41.30 15.04 9.85 31.24 0.00 34.95 46.0 11.0 100 40
Vert. 631.070)QP 34.80 20.24 11.06 31.08 0.00 35.02 46.0 10.9 100 283
Vert. 2483.500| PK. 51.20 27.87 13.30 4348 3.29 52.18 73.9 21.7 100 124
Vert. 2505.606)| PK. 53.30 27.98 1331 43.47 3.29 54.41 73.9 194 154 211
Vert. 2636.000| PK. 50.50 28.54 13.39 43.42 3.29 52.30 73.9 21.6 155 198
Vert. 4960.000| PK 48.40 32.66 5.27 45.06 3.29 44.56 73.9 29.3 150 0|Floor noise
Vert. 6000.580{PK 52.40 34.97 5.76 45.09 3.29 51.33 73.9 225 186 162
Vert. 7440.000{ PK 47.10 37.36 6.37 43.34 3.29 50.78 73.9 23.1 150 0|Floor noise
Vert. 9920.000|PK 16.30 38.19 7.33 41.65 3.29 23.46 73.9 50.4 150 0|Floor noise
Vert. 2483.500|AV 38.20 27.87 13.30 43.48 3.29 39.18 539 14.7 100 124| VBW: 360 Hz
Vert. 2505.606| AV 41.30 27.98 1331 43.47 3.29 4241 53.9 11.4 154 211{VBW: 10 Hz
Vert. 2636.000|AV 39.60 28.54 13.39 43.42 3.29 41.40 53.9 12.5 155 198 VBW: 360 Hz*1)
Vert. 4960.000|AV 37.50 32.66 5.27 45.06 3.29 33.66 539 20.2 150 0|Floor noise
Vert. 6000.580{AV 43.50 34.97 5.76 45.09 3.29 4243 539 11.4] 186 162|VBW: 10 Hz
Vert. 7440.000{ AV 35.60 37.36 6.37 43.34 3.29 39.28 539 14.6 150 0|Floor noise
Vert. 9920.000|]AV 34.40 38.19 7.33 41.65 3.29 41.56 53.9 12.3 150 0|Floor noise

Result =Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz- 10 GHz: 20log (4.38 m/3.0m)= 3.29dB
10 GHz- 26.5 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
*1) This noise has the same duty cycle as the carrier.
* These results have sufficient margin without taking account Dwell time factor.

UL Japan, Inc. Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Radiated Spurious Emission
(Reference Plot for band-edge)

Test place Kashima EMC Lab.
Semi Anechoic Chamber No.10
Date January 13, 2023
Temperature / Humidity 20 deg. C/39 % RH
Engineer Hiromitsu Tanabe
(1 GHz - 10 GHz)
Mode Tx, Hopping Off, 3DHS5 2480 MHz
Horizontal
Restricted-band band-edge Plot
i Agilent R T
Ref 102.6 dBpY ftten 10 dB
#EmiPk
Log X
10
a8/
#LgAv
iy A ) W k. fhirifed i Wb ey
Ul 2
U3 FCf— FNSS R AU
£
FTun
Swp
Start 2.483 500 Gz Stop 2.500 000 Gz
#Res BH (CISPR) 1 MHz #YBH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
i Agilent R T
Ref 98.12 dBpY Atten 10 dB
#EmiPk
Log *
10
dB/
#LOAY butein et U IR PHPRPEPVR WP NVITEIN | REUN FOPIRINTT) PRI RRTVOR] RN
W S R
V3 FC
£(f):
FTun
Swp
Start 2.483 500 GHz Stop 2.500 000 GHz
#Res BH (CISPR) 1 MHz #YBH 3 MHz Sweep 1.04 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
(Plot data, Worst case mode for Maximum Peak Output Power)

Test place Kashima EMC Lab.
Semi Anechoic Chamber  No.10 No.10 No.10 No.10
Date January 16, 2023 January 13, 2023 January 16, 2023 January 16, 2023
Temperature / Humidity 18 deg. C/48 % RH 20 deg. C/39 % RH 18 deg. C/48 % RH 18 deg. C/48 % RH
Engineer Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe Hiromitsu Tanabe
(30 MHz - 1000 MHz) (1 GHz - 10 GHz) (10 GHz - 18 GHz) (18 GHz - 26.5 GHz)
Mode Tx, Hopping Off, 3DHS 2441 MHz
80
70
60 Q ———QP Limit
§ 50 Né e PK Limit
= e men @ ® AV Limit
@ [ Rl :
o, 40 %) O  Hori./QP
= X ;
= " XXX(\ (0% A v O Hori./PK
&J N} D O Hori/AV
20 X Vert./QP
X Vert./PK
10 X Vert/AV
0
10 100 1000 10000 100000

Frequency [MHz]

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

UL Japan, Inc. Kashima EMC Lab.
1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Conducted Spurious Emission

Test place Kashima EMC Lab. No.2 Measurement Room
Date April 21,2022
Temperature / Humidity 20 deg. C/ 54 % RH
Engineer Hiromitsu Tanabe
Mode Tx, Hopping Off, DHS
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent R T 3 Agilent R T
Mkrl 9.24 kHz Mkrl 225 kHz
Ref 87 dBpl #Atten 16 dB 8.02 dBpY Ref 97 dBpY #Atten 10 dB 17.61 dBpv
#Peak #Peak
L%g L%Q
1 1
8/ a8/
ol Dl
744 744
dBpY dBpY
LgAy LgAy
s1 52 s1 52
U3 FC U3 FC
£ £
<50k FTun
FT [ S0 P
™ TYAT VI (RSP W FYRWPINT IO S — vl
'WM"W\W)W"\'HWM it b b ) oA A ot e oty s
Start 9.00 kHz Stop 150.00 kHZ Start 150 Kz Stop 30.000 MHz
#Res BH 200 Hz #VBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 10 kHz #VBH 30 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

% Agilent

Ref 107 dBpY

#Peak
Log
10
dB/

DI
74.4
dBpv

LgAv

S1 $2)

Start

#Atten 10 dB

R

T

Mkrl 2.402 GHz
94.43 dBpY

T
1

e

0 MHz

#Res BH 100 kHz

#UBH 300 kHz

Sweep 2.387 s (8001 pts)

Stop 25.000 GHz

1
2
3
4

Marker  Trace

Type
Freq
Freq
Freq
Freq

X Axis
2.482 GHz
2.246 GHz
2.558 GHz
4.882 GHz

finplitude
94.43 dBuU
31.94 dBul
41.84 dBuU
37.92 dBul

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




Test Report No.
Page

14648829M-E
39 of 49

Conducted Spurious Emission

Test place Kashima EMC Lab. No.2 Measurement Room
Date April 21,2022
Temperature / Humidity 20 deg. C/ 54 % RH
Engineer Hiromitsu Tanabe
Mode Tx, Hopping Off, DHS
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent R T 4 Agilent R T
Mkrl 15.58 kHz Mkrl 175 ke
Ref 87 dBpl #Atten 16 dB 7.58 dBpv Ref 97 dBpY #Atten 10 dB 18.17 dBwv
#Peak #Peak
Log Log
10 10
8/ a8/
ol Dl
763 763
dBpY dBpY
LgAy LgAy
s1 52 s1 52
U3 FC U3 FC
£ £
f<s0k| 4 FTun
FFT SHD - Hiopk
y W S, 0 PRI by B bt L
P bbb i i e o ok
R v T
Start 9.00 kHz Stop 150.00 kHZ Start 150 Kz Stop 30.000 MHz
#Res BH 200 Hz #VBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 10 kHz #VBH 30 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

% Agilent R T
Mkrl 2.441 GHz
Ref 107 dBpY #Atten 10 dB 96.31 dBpY
#Peak
Log
10
dB/
DI
76.3 2
dBpv
. T it
LgAy s
S1 82
Start 30 MHz Stop 25.000 GHz
#Res BH 100 kHz #UBH 300 kHz Sweep 2.387 s (8001 pts)
Marker  Trace Type X fixis finplitude
1 @ Freq 2.441 GHz 96.31 dBuy
2 @ Freq 2.284 GHz 34.88 dBpl
3 (€] Freq 2.596 GHz 39.42 dBpl
4 (€] Freq 4.884 GHz 40.68 dBuU

UL Japan, Inc. Kashima EMC Lab.

1614, Mushihata, Katori-shi, Chiba-ken, 289-0341 Japan / +81-478-88-6500
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Conducted Spurious Emission

Test place Kashima EMC Lab. No.2 Measurement Room
Date April 21,2022
Temperature / Humidity 20 deg. C/ 54 % RH
Engineer Hiromitsu Tanabe
Mode Tx, Hopping Off, DHS
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent R T 4 Agilent R T
Merl 9.24 kiz Mkrl 299 khz
Ref 87 dBpV ¥Atten 10 dB 6.16 dBpY Ref 97 dBpV #Atten 10 dB 17.43 dBwY
#Peak #Peak
L%g L%Q
1 1
8/ a8/
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dBpY dBpY
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Start 9.00 Kz Stop 15000 Kz Start 150 Kz Stop 30.000 Mz

#Res BH 200 Hz

#UBH 620 Hz

Sweep 2.279 5 (1201 pts)

#Res BH 10 kHz

#UBH 30 kHz

Sweep 285.3 ms (1261 pts)

30 MHz - 25 GHz

% Agilent R T
Mkrl 2.480 GHz
Ref 167 dBpY #Atten 10 dB 97.43 dBpY
#Peak
Log
10
dB/
Dl
ot A
4 e
LgAv e N M\
ST $2]
Start 30 MHz Stop 25.000 GHz
#Res BH 100 kHz #UBH 300 kHz Sweep 2.387 s (8001 pts)
Marker  Trace Type X Axis Anplitude
1 @ Freq 2.488 GHz 97.43 dBpy
2 @ Freq 2.324 GHz 37.23 dBpl
3 (€] Freq 2.636 GHz 37.36 dBpl
4 @ Freq 4.962 GHz 39.93 dBuU
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Conducted Spurious Emission

Test place Kashima EMC Lab. No.2 Measurement Room
Date April 21,2022
Temperature / Humidity 20 deg. C/ 54 % RH
Engineer Hiromitsu Tanabe
Mode Tx, Hopping Off, 3DHS5
2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent R T 3 Agilent R T
Mkrl 1135 KHz Mkrl 1.046 MHz
Ref 87 dBpl #Atten 16 dB 855 dBpv Ref 97 dBpY #Atten 10 dB 17.00 dByv
#Peak #Peak
Log Log
10 10
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Start 9.00 kHz Stop 150.00 kHZ Start 150 Kz Stop 30.000 MHz
#Res BH 200 Hz #VBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 10 kHz #VBH 30 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

% Agilent

Ref 167 dBpY
#Peak

Log
10
dB/

DI
70.8
dBpv

LgAv

S1 $2)

Start

#Atten 10 dB

R

T

Mkrl 2.402 GHz
90.83 dBpY

T

N

b

0 MHz

#Res BH 100 kHz

#UBH 300 kHz

Sweep 2.387 s (8001 pts)

Stop 25.000 GHz

1
2
3
4

Marker  Trace

Type
Freq
Freq
Freq
Freq

X Axis
2.482 GHz
2.246 GHz
2.558 GHz
4.886 GHz

finplitude
90.83 dBul
29.86 dBul
40.18 dBuU
37.66 dBul
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Conducted Spurious Emission

Test place Kashima EMC Lab. No.2 Measurement Room
Date April 21,2022
Temperature / Humidity 20 deg. C/ 54 % RH
Engineer Hiromitsu Tanabe
Mode Tx, Hopping Off, 3DHS5
2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent R T 4 Agilent R T
Mkrl 980 kHz Mkrl 175 kHz
Ref 87 dBpV ¥Atten 10 dB 6.8 dBpY Ref 97 dBpV #Atten 10 dB 17.71 dBwv
#Peak #Peak
Log Log
10 10
8/ a8/
ol ol
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dBpY dBpY
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Start 9.00 kHz Stop 150.00 kHZ Start 150 Kz Stop 30.000 MHz
#Res BH 200 Hz #VBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 10 kHz #VBH 30 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

% Agilent

Ref 107 dBpY

#Peak
Log
10
dB/

DI
75.1
dBpv

LgAv

ST $2]
Start

#Atten 10 dB

R

T
Mikrl 2.441 GHz
95.10 dBpY

i

0 MHz

#Res BH 100 kHz

#UBH 300 kHz

Sweep 2.387 s (8001 pts)

Stop 25.000 GHz

1
2
3
4

Marker  Trace

Type
Freq
Freq
Freq
Freq

X Axis
2.441 GHz
2.284 GHz
2.596 GHz
4.884 GHz

Anplitude
95.18 dBuU
31.23 dBpU
38.85 dBpU
35.76 dBpU
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Conducted Spurious Emission

Test place Kashima EMC Lab. No.2 Measurement Room
Date April 21,2022
Temperature / Humidity 20 deg. C/ 54 % RH
Engineer Hiromitsu Tanabe
Mode Tx, Hopping Off, 3DHS5
2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
% Agilent R T 4 Agilent R T
Mkrl 10.41 KHz Mkrl 200 kHz
Ref 87 dBpl #Atten 16 dB 6.56 dBpY Ref 97 dBpV #Atten 10 dB 17.17 dBwv
#Peak #Peak
L%g L%Q
1 1
8/ a8/
ol Dl
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Start 9.00 kHz Stop 156.00 kHZ Start 150 Kz Stop 30.000 MHz
#Res BH 200 Hz #VBH 620 Hz Sweep 2.279 5 (1201 pts) #Res BH 10 kHz #VBH 30 kHz Sweep 285.3 ms (1201 pts)

30 MHz - 25 GHz

% Agilent R T
Mkrl 2.480 GHz
Ref 167 dBpY #Atten 10 dB 92.97 dBpY
#Peak T
Log
10
dB/
Dl
73.0 2
dBpv At
LgAv e i =
s1 82 |
Start 30 MHz Stop 25.000 GHz
#Res BH 100 kHz #UBH 300 kHz Sweep 2.387 s (8001 pts)
Marker  Trace Type X Axis Anplitude
1 @ Freq 2.488 GHz 92.97 dBpy
2 @ Freq 2.324 GHz 33.78 dBpl
3 (€] Freq 2.611 GHz 34.31 dBuvU
4 @ Freq 4.958 GHz 38.65 dBuU
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Conducted Emission Band Edge compliance
Test place Kashima EMC Lab. No.2 Measurement Room
Date April 21,2022
Temperature / Humidity 20 deg. C/ 54 % RH
Engineer Hiromitsu Tanabe
Mode Tx DHS5
Hopping On
Low High
3 Agilent RL 3 Agilent RL
Mkr3 2.399 192 GHz Mkr2 2.483 500 GHz
Ref 107 dBpY #Atten 20 dB 43.10 dBpY Ref 107 dBpY #Atten 20 dB 34.54 dBpY
#Peak #Peak
bog A | Log TT™
10 A e A
dB/ / A\ dB/ V' \
\’I \\
N JII s \
DI 3 AW DI Vi
75.0 R Dot 77.8 R YA B
T SR IR S S S dBuY : T e
LgAy LgRv
S1 82 S1 82
Center 2.398 000 GHz Span 10 MHz | Center 2.484 000 GHz Span 10 MHz
#Res BH 100 kHz #UBH 300 kHz Sweep 1.04 ms (1201 pts) | *Res BH 100 kHz #VBH 300 kHz Sweep 1.94 ms (1201 pts)
Marker  Trace Type X Axis Anplitude Marker  Trace Type X Axis fAnplitude
1 @) Freq 2.403 808 GHz 95.84 dByU 1 @) Freq 2.480 908 GHz 97.85 dByU
2 @ Freq 2.498 898 GHz 43.75 dByU 2 @) Freq 2.483 508 GHz 34.54 dByy
3 @ Freq 2.399 192 GHz 43.10 dByy
Hopping Off
Low High
3 Agilent RL 3 Agilent RL
Mkr3 2.399 200 GHz Mkr2 2.483 500 GHz
Ref 107 dBpY #Atten 20 dB 44.84 dBpY Ref 107 dBpY #Atten 20 dB 34.67 dBpY
#Peak 1 #Peak (1)
Log R Log 7T
16 JARY 10
dB/ !.-" N dB/ ‘ \‘
/ \ / \
/ \ J \
|/ \/ \
! o S 77.8 WY 2
T — e S By AR NI S N S —
LgAv LgAv
S1 82 S1 82
Center 2.393 000 GHz Span 10 MHz | Center 2.484 000 GHz Span 10 MHz
#Res BH 100 kHz #YBH 300 kHz Sweep 1.04 ms (1201 pts) #Res BH 100 kHz #YBH 300 kHz Sweep 1.04 ms (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type X Axie Anplitude
1 @) Freq 2.482 175 GHz 95.10 dByU 1 @ Freq 2.488 167 GHz 97.83 dByU
2 @ Freq 2.480 808 GHz 46.37 dByy 2 @ Freq 2.483 508 GHz 34.67 dByU
3 @) Freq 2.399 208 GHz 44.84 dByy
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Conducted Emission Band Edge compliance
Test place Kashima EMC Lab. No.2 Measurement Room
Date April 21,2022
Temperature / Humidity 20 deg. C/ 54 % RH
Engineer Hiromitsu Tanabe
Mode Tx 3DH5
Hopping On
Low High
i Agilent RL i Agilent RL
Mkr3 2.399 508 GHz Mkr2 2.483 500 GHz
Ref 107 dBpY #Atten 20 dB 51.31 dBpY Ref 107 dBpY #Atten 20 dB 34.00 dBpY
#Peak #Peak
Log Log =
18 [V S0P [ [ s Y
a8/ / a8/ \1
Ny, R ad
1= .
DI / DI \
725 754 W ,
B AT dBpY B P e T e (e e v e vy
LgAv LgAv
S1 82 S1 82
Center 2.398 000 GHz Span 10 MHz Center 2.484 000 GHz Span 10 MHz
#Res BH 100 kHz #VBH 300 kHz Sweep 1.94 ms (1201 pts) #Res BH 100 kHz #UBH 300 kHz Sweep 1.04 ms (1201 pts)
Marker Trace Type X Axis Amplitude Marker Trace Type ¥ Axis Amplitude
1 @) Freq 2.492 017 GHz 92.53 dByU 1 @) Freq 2.488 808 GHz 95.42 dByU
2 @) Freq 2.480 098 GHz 49.68 dByU 2 @ Freq 2.483 508 GHz 34.80 dByU
3 @ Freq 2.399 508 GHz 51.31 dBul
Hopping Off
Low High
% Agilent RL % Agilent RL
Mkr3 2.399 508 GHz Mkr2 2.483 500 GHz
Ref 107 dBpY #Atten 20 dB 52.28 dBpY Ref 107 dBpY #Atten 20 dB 36.28 dBpY
#Peak i #Peak
Log oL Log T
10 L 10 :
dB/ { \ dB/ / \
y’l \\ f |
N NV | o N
D RS ]
739 768 T
dBYY e A dBpY = AT
LgAv LgAv
S1 82 S1 82
Center 2.398 000 GHz Span 10 MHz Center 2.484 000 GHz Span 16 MHz
#Res BH 100 kHz #VBH 300 kHz Sweep 1.04 ms (1201 pts) #Res BH 100 kHz #YBH 300 kHz Sweep 1.04 ms (1201 pts)
Marker  Trace Type X fxis fmplitude Marker  Trace Type X Axis Anplitude
1 @) Freq 2.481 842 GHz 93.91 dBul 1 3 Freq 2.480 008 GHz 96.89 dBpy
2 @) Freq 2.480 808 GHz 53.42 dByU 2 @ Freq 2.483 508 GHz 36.28 dBul
3 @) Freq 2.399 508 GHz 52.28 dBuU
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APPENDIX 2: Test Instruments
Test Equipment
Test | Local ID | LIMS ID| Description Manufacturer Model Serial Last Cal
Item Calibration| Int
Date
AT [CSA-07 143643 | Spectrum Analyzer Keysight Technologies Inc | E4448A MY52490024 [2021/06/08 | 12
AT | CAT10-40 | 192240 |10dB Fixed Attenuator [ Weinschel Associates 54A-10 101826 2022/01/18 |12
AT [CCC-WO01 143109 [Micro Wave Cable Suhner SUCOFLEX102 [MY3662/2 2021/05/27 {12
AT |CPM-16 143588 | Peak Power Analyzer Keysight Technologies Inc | 8990B MY51000276  |2021/06/24 |12
AT |CPSO-24 |143606 |Power Sensor Keysight Technologies Inc [ N1923A MY54070024 [2021/06/24 |12
AT |CTS-08 144210 | Digital Multimeter Fluke Corporation 112 89790193 2021/10/11 |12
AT |COS-27 200034 | Temperature & Humidity| HIOKI E.E. LR5001/LR9504 |200636456 2021/07/20 | 12
Logger CORPORATION /200699552
AT |CBM-05 143128 | Barometer OTA No.11 15404 2021/11/24 136
RE ([CHA-24 143455 | Double Ridged Wave ETS-Lindgren (Cedar Park, [3115 00204569 2022/02/05 |12
Guide Texas)
RE | CCC-G09 |143140 [Micro Wave Cable Junkosha MWX221 14075222 2022/11/21 | 12
RE [CCC-G16 |192243 [Microwave Cable Huber+Suhner SF104/11N/11PC3 [ 808995/4 2022/01/18 |12
5/8000MM
RE [CAF-22 142940 | Pre-Amplifier Micro Wave Factory MPR-1G26.5-35 [ 161399 2022/06/14 [ 12
RE |CAT10-17 | 143023 |10dB Fixed Atten. Weinschel - API 54A-10 56251 2022/05/30 | 12
Technologies Corp
RE | CHF-04 143442 | HPF MICRO-TRONICS HPMS50111-02 009 2022/05/30 | 12
RE | CTR-09 144199 | Test Receiver Keysight Technologies Inc [ N9038A MY53290016 [2022/07/21 |12
RE [CAEC-10 |144633 [Semi Anechoic Chamber| TDK SVSWR (No.10) |10 2022/05/09 |12
(SVSWR)
RE [TSA-01 143642 | Spectrum Analyzer Keysight Technologies Inc | N9030A MY53310670 |2022/05/25 |12
Version A.13.12
RE | CSA-07 143643 | Spectrum Analyzer Keysight Technologies Inc [ E4448A MY52490024 [2022/06/23 |12
RE |CHA-07 143438 | Double Ridged Horn ETS-Lindgren (Cedar Park, [3160-09 00166043 2022/06/18 |12
Texas)
RE |CAF-19 142937 | Pre-Amplifier TOYO HAP18-26W 00000035 2022/06/18 | 12
RE |CCC-WI10 | 142992 [Micro Wave Cable Suhner SUCOFLEX102 | MY010/2A 2022/08/03 |12
RE |CBL-08 143121 |LOGBICON Schwarzbeck VULB 9168 343 2022/04/18 | 12
Mess-Elektronik OHG
RE | CATS-03 | 178806 |5dB Fixed Atten. Pasternack Enterprises PE7047-5 none 2022/04/01 {12
RE [CCC-S10 |143165 |10 Site RE 3m System [ UL Japan none none 2022/08/27 |12
-R3
RE | CAF-28 183880 | Pre-Amplifier Mini-Circuits ZKL-2 001 2022/04/06 | 12
RE |CAEC-10 |[144632 |Semi Anechoic Chamber| TDK NSA (No.10) 10 2022/05/15 (12
(NSA)
RE |CSCL-26 (222745 |Measure SHINWA RULES CO., 80862 none - -
LTD.
RE |COS-10 143542 | Temperature & Humidity| HIOKI E.E. 3641/9680-50 090999895/0909] 2022/06/20 |12
Indicator CORPORATION 05406
RE |CBM-10 143133 | Barometer Sanoh Co., Ltd SBR-151 001439 2021/11/24 |36
RE | CTS-14 144216 | Digital Multimeter Fluke Corporation 115 994460954 2022/10/19 [ 12
RE | COTS- 178804 | EMI Software TSJ (Techno Science Japan) | TEPTO-DV3 Ver 3.1.0484 - -
CEMI-03 (RE.CE.ME.PE)

*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:

RE:

Radiated Emission

AT: Antenna Terminal Conducted

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






