Plots of System Verification

Appendix A. Plots of System Verification

The plots for system verification are shown as follows.
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Measurement Report

System Check_H2450_221121

Device under Test Properties

Model, Manufacturer
Device,

Exposure Conditions

Phantom Section, Position, Test
TSL Distance [mm]

Flat,
HSL

Hardware Setup

Phantom
ELI V8.0 (20deg probe tilt) - 2125

Scan Setup
Grid Extents [mm)]

Grid Steps [mm]
Sensor Surface [mm]

Dimensions [mm]
50.0x 10.0x 8.0

Band

IMEI

Group,
uID

TSL, Measured Date
H2450_221121, 2022-Nov-21

Area Scan
40.0 x 80.0
10.0x 10.0

3.0

Zoom Scan
30.0x 30.0x 30.0
5.0x5.0x1.5

14

DUT Type

Dipole

Frequency [MHz], Conversion Factor  TSL Conductivity TSL Permittivity

Channel Number

2450.0 7.45
0

Probe, Calibration Date
EX3DV4 - SN7419, 2022-07-22

Measurement Results

Date

psSAR1g [W/kg]
psSAR10g [W/kg]
Power Drift [dB]

[s/m]
1.85 38.5

DAE, Calibration Date

DAE4 Sn1599, 2022-05-30

Area Scan
2022-11-21
14.4

6.74

0.02

Zoom Scan
2022-11-21
14.5
6.76
0.03



Measurement Report
System Check_H5300_221118

Device under Test Properties

Model, Manufacturer Dimensions [mm] IMEI DUT Type
Device, 50.0x 10.0x 8.0 Dipole
Exposure Conditions
Phantom Section, Position, Test Band Group, Frequency [MHz], Conversion Factor  TSL Conductivity TSL Permittivity
TSL Distance mm] uiD Channel Number [S/m]
Flat, 5300.0, 5.07 4.88 35.2
HSL 0 0

Hardware Setup

TSL, Measured Date
H5G_221118, 2022-Nov-18

Probe, Calibration Date
EX3DV4 - SN7419, 2022-07-22

Phantom
ELI V8.0 (20deg probe tilt) - 2125

Scan Setup Measurement Results
Area Scan Zoom Scan
Grid Extents [mm)] 40.0 x 80.0 22.0x22.0x22.0 Date
Grid Steps [mm] 10.0x 10.0 40x4.0x1.4 psSAR1g [W/kg]
Sensor Surface [mm] 3.0 14 psSAR10g [W/kg]

Power Drift [dB]

DAE, Calibration Date
DAE4 Sn1599, 2022-05-30

Area Scan Zoom Scan
2022-11-18 2022-11-18
7.60 8.32

2.22 2.39

-0.02 0.03



Measurement Report

System Check_H5600_221116

Device under Test Properties

Model, Manufacturer
Device,

Exposure Conditions

Phantom Section, Position, Test
TSL Distance [mm]

Flat,
HSL

Hardware Setup

Phantom
ELI V8.0 (20deg probe tilt) - 2125

Scan Setup
Grid Extents [mm)]

Grid Steps [mm]
Sensor Surface [mm]

Dimensions [mm]
50.0x 10.0x 8.0

Band

IMEI

Group,
uID

TSL, Measured Date
H5G_221116_2022-Nov-16

Area Scan
40.0 x 80.0
10.0x 10.0

3.0

Zoom Scan
24.0x24.0x22.0
40x4.0x14

14

DUT Type

Dipole

Frequency [MHz], Conversion Factor  TSL Conductivity TSL Permittivity

Channel Number

5600.0, 4.55
0

Probe, Calibration Date
EX3DV4 - SN7419, 2022-07-22

Measurement Results

Date

psSAR1g [W/kg]
psSAR10g [W/kg]
Power Drift [dB]

[s/m]
5.12 35.0

DAE, Calibration Date

DAE4 Sn1599, 2022-05-30

Area Scan
2022-11-16
7.55

2.15

-0.01

Zoom Scan
2022-11-16
8.06
2.31
0.02



Measurement Report

System Check_H5800_221115

Device under Test Properties

Model, Manufacturer
Device,

Exposure Conditions

Phantom Section, Position, Test
TSL Distance [mm]

Flat,
HSL

Hardware Setup

Phantom
ELI V8.0 (20deg probe tilt) - 2125

Scan Setup
Grid Extents [mm)]

Grid Steps [mm]
Sensor Surface [mm]

Dimensions [mm]
50.0x 10.0x 8.0

Band

IMEI

Group,
uID

TSL, Measured Date
H5G_221115, 2022-Nov-15

Area Scan
40.0 x 80.0
10.0x 10.0

3.0

Zoom Scan
22.0x22.0x22.0
40x4.0x14

14

DUT Type

Dipole

Frequency [MHz], Conversion Factor  TSL Conductivity TSL Permittivity

Channel Number

5800.0, 4.53
0

Probe, Calibration Date
EX3DV4 - SN7419, 2022-07-22

Measurement Results

Date

psSAR1g [W/kg]
psSAR10g [W/kg]
Power Drift [dB]

[s/m]
5.43 34.4

DAE, Calibration Date

DAE4 Sn1599, 2022-05-30

Area Scan
2022-11-15
7.68

2.19

0.02

Zoom Scan
2022-11-15
8.28
2.34
0.06



Plots of System Verification

Appendix B. Plot of SAR Measurement

The SAR plots for highest measured SAR in each exposure configuration, wireless mode and frequency band
combination are shown as follows.
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Measurement Report

P1850 WLAN2.4G_802.11b_Bottom_0Ocm_CH6_Ant 1

Device under Test Properties
Model, Manufacturer

NP960XFH,
Exposure Conditions

Phantom Section, Position, Test

TSL Distance [mm]
Flat, Bottom
HSL 0

Hardware Setup

Phantom
ELI V8.0 (20deg probe tilt) - 2125

Scan Setup
Grid Extents [mm)]

Grid Steps [mm]
Sensor Surface [mm]

Dimensions [mm]
355.0 x 250.0 x 15.0

Band

WLAN
2.4GHz

Group,
uID

WLAN,
10012-CAB

TSL, Measured Date
H2450_221121, 2022-Nov-21

Area Scan
72.0x 144.0
12.0x12.0
3.0

IMEI

Zoom Scan
30.0x 30.0x 30.0
5.0x5.0x1.5

1.4

DUT Type
Laptop
Frequency [MHz], Conversion Factor  TSL Conductivity TSL Permittivity
Channel Number [S/m]
2437.0 7.45 1.84 38.5
6
Probe, Calibration Date DAE, Calibration Date
EX3DV4 - SN7419, 2022-07-22 DAE4 Sn1599, 2022-05-30
Measurement Results
Area Scan Zoom Scan
Date 2022-11-21, 13:04 2022-11-21, 13:16
psSAR1g [W/kg] 0.383 0.426
psSAR10g [W/kg] 0.201 0.186
Power Drift [dB] 0.03 -0.09



Measurement Report

P2001 WLANS5.3G_802.11ac_Bottom_Ocm_CH50_Ant 2

Device under Test Properties
Model, Manufacturer

NP960XFH,
Exposure Conditions

Phantom Section, Position, Test

TSL Distance [mm]
Flat, Bottom,
HSL 0.00

Hardware Setup

Phantom
ELI V8.0 (20deg probe tilt) - 2125

Scan Setup
Grid Extents [mm)]

Grid Steps [mm]
Sensor Surface [mm]

Dimensions [mm]
355.0 x 250.0 x 15.0

Band

WLAN 5GHz

Group,
uID

WLAN,
10554-AAD

TSL, Measured Date
H5G_221118, 2022-Nov-18

Area Scan
80.0 x 160.0
10.0x 10.0
3.0

IMEI

Zoom Scan
24.0x24.0x22.0
40x4.0x14

1.4

DUT Type

Laptop

Frequency [MHz], Conversion Factor  TSL Conductivity TSL Permittivity

Channel Number

5250.0, 5.25
50

Probe, Calibration Date
EX3DV4 - SN7419, 2022-07-22

Measurement Results

Date

psSAR1g [W/kg]
psSAR10g [W/kg]
Power Drift [dB]

[s/m]
4.84 353

DAE, Calibration Date

DAE4 Sn1599, 2022-05-30

Area Scan
2022-11-18
0.596
0.217

0.18

Zoom Scan
2022-11-18
0.723
0.219
-0.04



Measurement Report

P2150 WLANS5.6G_802.11ac_Bottom_Ocm_CH114_Ant 1

Device under Test Properties
Model, Manufacturer

NP960XFH,
Exposure Conditions

Phantom Section, Position, Test

TSL Distance [mm]
Flat, Bottom,
HSL 0

Hardware Setup

Phantom
ELI V8.0 (20deg probe tilt) - 2125

Scan Setup
Grid Extents [mm)]

Grid Steps [mm]
Sensor Surface [mm]

Dimensions [mm]
355.0 x 250.0 x 15.0

Band

WLAN 5GHz

Group,
uID

WLAN,
10554-AAD

TSL, Measured Date
H5G_221116, 2022-Nov-16

Area Scan
80.0 x 160.0
10.0x 10.0
3.0

IMEI

Zoom Scan
24.0x24.0x22.0
40x4.0x14

1.4

DUT Type

Laptop

Frequency [MHz], Conversion Factor  TSL Conductivity TSL Permittivity

Channel Number

5570.0, 4.55
114

Probe, Calibration Date
EX3DV4 - SN7419, 2022-07-22

Measurement Results

Date

psSAR1g [W/kg]
psSAR10g [W/kg]
Power Drift [dB]

[s/m]
5.08 35.1

DAE, Calibration Date

DAE4 Sn1599, 2022-05-30

Area Scan
2022-11-16
0.764
0.271

0.02

Zoom Scan
2022-11-16
0.915
0.261

0.02



Measurement Report

P2300 WLANS5.8G_802.11ac_Bottom_0Ocm_CH155_Ant 1

Device under Test Properties
Model, Manufacturer

NP960XFH,
Exposure Conditions

Phantom Section, Position, Test

TSL Distance [mm]
Flat, Bottom,
HSL 0

Hardware Setup

Phantom
ELI V8.0 (20deg probe tilt) - 2125

Scan Setup
Grid Extents [mm)]

Grid Steps [mm]
Sensor Surface [mm]

Dimensions [mm]
355.0 x 250.0 x 15.0

Band

WLAN 5GHz

Group,
uID

WLAN,
10544-AAC

TSL, Measured Date
H5G_221115, 2022-Nov-15

Area Scan
80.0 x 160.0
10.0x 10.0
3.0

IMEI

Zoom Scan
24.0x24.0x22.0
40x4.0x14

1.4

DUT Type

Laptop

Frequency [MHz], Conversion Factor  TSL Conductivity TSL Permittivity

Channel Number

5775.0, 4.53
155

Probe, Calibration Date
EX3DV4 - SN7419, 2022-07-22

Measurement Results

Date

psSAR1g [W/kg]
psSAR10g [W/kg]
Power Drift [dB]

[s/m]
5.40 345

DAE, Calibration Date

DAE4 Sn1599, 2022-05-30

Area Scan
2022-11-15
0.411
0.134

0.02

Zoom Scan
2022-11-15
0.469
0.121

0.15



Measurement Report

P2450 BT_BDR_Bottom_0Ocm_CH78_Ant 1

Device under Test Properties
Model, Manufacturer

NP960XFH,
Exposure Conditions

Phantom Section, Position, Test

TSL Distance [mm]
Flat, Bottom
HSL 0

Hardware Setup

Phantom
ELI V8.0 (20deg probe tilt) - 2125

Scan Setup
Grid Extents [mm)]

Grid Steps [mm]
Sensor Surface [mm]

Dimensions [mm]
355.0 x 250.0 x 15.0

Band

ISM 2.4 GHz
Band

Group,
uID

Bluetooth,
10032-CAA

TSL, Measured Date
H2450_221121, 2022-Nov-21

Area Scan
72.0x 144.0
12.0x12.0
3.0

IMEI

Zoom Scan
30.0x 30.0x 30.0
5.0x5.0x1.5

1.4

DUT Type
Laptop
Frequency [MHz], Conversion Factor  TSL Conductivity TSL Permittivity
Channel Number [S/m]
2480.0, 7.45 1.88 38.4
78
Probe, Calibration Date DAE, Calibration Date
EX3DV4 - SN7419, 2022-07-22 DAE4 Sn1599, 2022-05-30
Measurement Results
Area Scan Zoom Scan
Date 2022-11-21, 13:44 2022-11-21, 13:56
psSAR1g [W/kg] 0.066 0.073
psSAR10g [W/kg] 0.033 0.029
Power Drift [dB] 0.10 0.10



Plots of System Verification

Appendix C. Tissue & System Verification

The measuring results for tissue simulating liquid and system check are shown as below.

Note:

1. For Section 3.3, the dielectric properties of the tissue simulating liquid have been measured within 24 hours
before the SAR testing and within +10 % of the target values. Liquid temperature during the SAR testing has kept

within £2 °C.

2. For Section 3.3, Comparing to the reference SAR value provided by SPEAG in dipole calibration certificate,
the deviation of system check results is within its specification of 10 %. The result indicates the system check can
meet the variation criterion and the plots please refer to Appendix A of this report.

3. For Section 3.4, The SAR measurement system was validated according to procedures in KDB 865664 DO1.
The validation status in tabulated summary is as below.
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SAR Test Record - Tissue & System Verification

Tissue Verification

System Validation Note
" Frequenc) Liquid Temp. Conductivit, Targe(.etf Targe(_et.i Deviati.ovf Devi_al!o.n Frequenc) Targeted SAR Measured SAR Normalized SAR Deviation "
Tissue Type (;HZ) Y & o P . 4 P c IS Date (;HZ) Y i’w/kg) Wike) W) o Dipole S/N Probe S/N DAE S/N
(o) (&n (@) (&n

H2450 2450 21.6 185 38.50 1.80 39.2 2.78 -1.79 21 Nov, 2022 2450 54.10 14.50 58.00 7.21 716 7419 1599
H5300 5300 21.8 4.88 35.20 4.66 36.0 4.72 -2.22 18 Nov, 2022 5300 80.10 8.32 83.20 3.87 1146 7419 1599
H5600 5600 21.4 512 35.00 4.96 35.6 323 -1.69 16 Nov, 2022 TG00 83.90 8.06 80.60 -3.93 1146 7419 1599
H5800 5800 215 5.43 34.40 5.27 35.3 3.04 -2.55 15 Nov, 2022 5800 80.00 8.28 82.80 3.50 1146 7419 1599
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Plots of System Verification

Appendix D. Maximum Target Conducted Power

The maximum conducted average power (Unit: dBm) including tune-up tolerance is shown as below.

Report No. : SFBVCO-WAY-P22110109



Conducted Power (Full)
WLANZ2.4GHz Ant Aux

Mode

802.11b

802.11g

802.11n HT20

802.11n HT40

802.11ax HE20

802.11ax HE40

Report No. : SFBVCO-WAY-P22110109

Channel

11
12
13

11
12
13

11
12
13

10
11

11
12
13

10
11

Frequency

2412
2437
2462
2467
2472
2412
2437
2462
2467
2472
2412
2437
2462
2467
2472
2422
2437
2452
2457
2462
2412
2437
2462
2467
2472
2422
2437
2452
2457
2462

MAX
Tune-up
Power(dBm)
(include tolerance)
16
16
16
16
16
16
16
16
155
12.5
16
16
16
15.5
125
16
16
16
13
11.5
16
16
16
14.5
115
16
16
12
13
11.5



Conducted Power (Full)
WLAN2.4GHz Ant Main

MAX
Tune-u
Mode Channel Frequency Power(dEfm)
(include tolerance)
1 2412 16
6 2437 16
802.11b 11 2462 16
12 2467 16
13 2472 16
1 2412 16
6 2437 16
802.11g 11 2462 16
12 2467 155
13 2472 12.5
1 2412 16
6 2437 16
802.11n HT20 11 2462 16
12 2467 15.5
13 2472 125
3 2422 15.75
6 2437 16
802.11n HT40 9 2452 16
10 2457 12.75
11 2462 10.25
1 2412 16
6 2437 16
802.11ax HE20 11 2462 155
12 2467 10.5
13 2472 7.25
3 2422 15.75
6 2437 16
802.11ax HE40 9 2452 13
10 2457 12.75
11 2462 10.25
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Conducted Power (Full)
WLAN2.4GHz Ant Aux + Main

MIMO MIMO MAX
Tune-up
Mode Channel Frequency Ant 1 Ant 2
Tune up Tune up Power(dBm)
(include tolerance)
1 2412 10.50 10.50 135
6 2437 10.50 10.50 135
802.11g 11 2462 10.50 10.50 13.5
12 2467 9.00 9.00 12.0
13 2472 6.00 6.00 9.0
1 2412 10.50 10.50 135
6 2437 10.50 10.50 13.5
802.11n HT20 11 2462 10.50 10.50 135
12 2467 9.00 9.00 12.0
13 2472 6.00 6.00 9.0
3 2422 10.00 10.00 13.0
6 2437 10.50 10.50 135
802.11n HT40 9 2452 10.50 10.50 13.5
10 2457 7.00 7.00 10.0
11 2462 5.00 5.00 8.0
1 2412 10.50 10.50 135
6 2437 10.50 10.50 13.5
802.11ax HE20 11 2462 10.50 10.50 135
12 2467 9.00 9.00 12.0
13 2472 6.00 6.00 9.0
3 2422 10.00 10.00 13.0
6 2437 10.50 10.50 135
802.11ax HE40 9 2452 10.50 10.50 13.5
10 2457 7.00 7.00 10.0
11 2462 5.00 5.00 8.0
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Conducted Power (Full)
Bluetooth Ant Aux

MAX
Mode Channel Frequency Po-l\-/tljgri;ju;m)
(include tolerance)

0 2402 11

BR /EDR 39 2441 11

78 2480 11
0 2402 7
LE 19 2440 7
39 2480 7
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Conducted Power (Full)
WLAN 5.2GHz Ant Aux

MAX
Tune-up
Mode Channel Frequency Power(dBm)
(include tolerance)

36 5180 14

40 5200 14

802.11a 44 5220 14

48 5240 14

36 5180 14

40 5200 14

802.11n HT20 a4 5220 14
48 5240 14

38 5190 14

802.11n HT40 16 5230 14
36 5180 14

40 5200 14

802.11ac VHT20 44 5220 14
48 5240 14

38 5190 14

802.11ac VHT40 16 5230 14
802.11ac VHTS80 42 5210 14
36 5180 14

40 5200 14

802.11ax HE20 a4 5220 14
48 5240 14

38 5190 14

802.11ax HE40 16 5230 14
802.11ax HES80 42 5210 14
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Conducted Power (Full)
WLAN 5.2GHz Ant Main

MAX
Tune-up
Mode Channel Frequency Power(dBm)
(include tolerance)

36 5180 14

40 5200 14

802.11a 44 5220 14

48 5240 14

36 5180 14

40 5200 14

802.11n HT20 44 5220 14
48 5240 14

38 5190 14

802.11n HT40 46 5230 14
36 5180 14

40 5200 14

802.11ac VHT20 44 5220 14
48 5240 14

38 5190 14

802.11ac VHT40 46 5230 14
802.11ac VHT80 42 5210 14
36 5180 14

40 5200 14

802.11ax HE20 44 5220 14
48 5240 14

38 5190 14

802.11ax HE40 16 5230 14
802.11ax HE80 42 5210 14
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Conducted Power (Full)
WLAN 5.2GHz Ant Aux + Main

MIMO MIMO MAX
Mode Channel Frequency Ant 1 Ant 2 Tune-up
Tuneu Tuneu Power(dBm)
P P (include tolerance)
36 5180 8.50 8.50 115
40 5200 8.50 8.50 115
802.11a 44 5220 8.50 8.50 115
48 5240 8.50 8.50 115
36 5180 8.50 8.50 115
40 5200 8.50 8.50 115
802.11n HT20 44 5220 8.50 8.50 115
48 5240 8.50 8.50 115
38 5190 8.50 8.50 115
802.11n HT40 46 5230 8.50 8.50 115
36 5180 8.50 8.50 115
40 5200 8.50 8.50 115
802.11ac VHT20 44 5220 8.50 8.50 115
48 5240 8.50 8.50 115
38 5190 8.50 8.50 115
802.11ac VHT40 46 5230 8.50 8.50 115
802.11ac VHT80 42 5210 8.50 8.50 115
36 5180 8.50 8.50 115
40 5200 8.50 8.50 115
802.11ax HE20 44 5220 8.50 8.50 115
48 5240 8.50 8.50 115
38 5190 8.50 8.50 115
802.11ax HE40 46 5230 8.50 8.50 115
802.11ax HE80 42 5210 8.50 8.50 115
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Conducted Power (Full)
WLANS5.3GHz Ant Aux

MAX
Tune-up
Mode Channel Frequency Power(dBm)
(include tolerance)
52 5260 14
56 5280 14
802.11a 60 5300 14
64 5320 14
52 5260 14
56 5280 14
802.11n HT20 60 5300 14
64 5320 14
54 5270 14
802.11n HT40 62 5310 14
52 5260 14
56 5280 14
802.11ac VHT20 60 5300 14
64 5320 14
54 5270 14
802.11ac VHT40 62 5310 14
802.11ac VHTS80 58 5290 14
802.11ac VHT160 50 5250 14
52 5260 14
56 5280 14
802.11ax HE20 60 5300 14
64 5320 14
54 5270 14
802.11ax HE40 62 5310 14
802.11ax HE8O 58 5290 14
802.11ax HE160 50 5250 14
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Conducted Power (Full)
WLAN 5.3GHz Ant Main

MAX
Tune-up
Mode Channel Frequency Power(dBm)
(include tolerance)
52 5260 14
56 5280 14
802.11a 60 5300 14
64 5320 14
52 5260 14
56 5280 14
802.11n HT20 60 5300 14
64 5320 14
54 5270 14
802.11n HT40 62 5310 14
52 5260 14
56 5280 14
802.11ac VHT20 60 5300 14
64 5320 14
54 5270 14
802.11ac VHT40 62 5310 14
802.11ac VHT80 58 5290 14
802.11ac VHT160 50 5250 14
52 5260 14
56 5280 14
802.11ax HE20 60 5300 14
64 5320 14
54 5270 14
802.11ax HE40 62 5310 14
802.11ax HE80 58 5290 14
802.11ax HE160 50 5250 14
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Conducted Power (Full)
WLAN 5.3GHz Ant Aux + Main

MIMO MIMO MAX
Mode Channel Frequency Ant 1 Ant 2 Tune-up
Tuneu Tuneu Power(dBm)
P P (include tolerance)
52 5260 8.50 8.50 115
56 5280 8.50 8.50 115
802.11a 60 5300 8.50 8.50 115
64 5320 8.50 8.50 115
52 5260 8.50 8.50 115
56 5280 8.50 8.50 115
802.11n HT20 60 5300 8.50 8.50 115
64 5320 8.50 8.50 115
54 5270 8.50 8.50 115
802.11n HT40 62 5310 8.50 8.50 115
52 5260 8.50 8.50 115
56 5280 8.50 8.50 115
802.11ac VHT20 60 5300 8.50 8.50 115
64 5320 8.50 8.50 115
54 5270 8.50 8.50 115
802.11ac VHT40 62 5310 8.50 8.50 115
802.11ac VHT80 58 5290 8.50 8.50 115
802.11ac VHT160 50 5250 8.50 8.50 115
52 5260 8.50 8.50 115
56 5280 8.50 8.50 115
802.11ax HE20 60 5300 8.50 8.50 115
64 5320 8.50 8.50 115
54 5270 8.50 8.50 115
802.11ax HE40 62 5310 8.50 8.50 115
802.11ax HE80 58 5290 8.50 8.50 115
802.11ax HE160 50 5250 8.50 8.50 115
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Report No. :

Conducted Power (Full)
WLANS.6GHz Ant Aux

Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80
802.11ac VHT160

802.11ax HE20

802.11ax HE40

802.11ax HES80

802.11ax HE160

SFBVCO-WAY-P22110109

Channe

100
116
120
124
132
140
144
100
116
120
124
132
140
144
102
110
118
126
134
142
100
116
120
124
132
140
144
102
110
118
126
134
142
106
138
114
100
116
120
124
132
140
144
102
110
118
126
134
142
106
122
138
114

Frequency

5500
5580
5600
5620
5660
5700
5720
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5530
5690
5570
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5530
5610
5690
5570

MAX
Tune-up
Power(dBm)
(include tolerance)
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14



Report No. :

Conducted Power (Full)
WLAN 5.6GHz Ant Main

Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80
802.11ac VHT160

802.11ax HE20

802.11ax HE40

802.11ax HE80

802.11ax HE160

SFBVCO-WAY-P22110109

Channel

100
116
120
124
132
140
144
100
116
120
124
132
140
144
102
110
118
126
134
142
100
116
120
124
132
140
144
102
110
118
126
134
142
106
138
114
100
116
120
124
132
140
144
102
110
118
126
134
142
106
122
138
114

Frequency

5500
5580
5600
5620
5660
5700
5720
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5530
5690
5570
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5530
5610
5690
5570

MAX
Tune-up
Power(dBm)
(include tolerance)
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14



Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80
802.11ac VHT160

802.11ax HE20

802.11ax HE40

802.11ax HES80

802.11ax HE160

Report No. : SFBVCO-WAY-P22110109

Conducted Power (Full)

WLAN 5.6GHz Ant Aux + Main

Channe

100
116
120
124
132
140
144
100
116
120
124
132
140
144
102
110
118
126
134
142
100
116
120
124
132
140
144
102
110
118
126
134
142
106
138
114
100
116
120
124
132
140
144
102
110
118
126
134
142
106
122
138
114

Frequency

5500
5580
5600
5620
5660
5700
5720
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5530
5690
5570
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5530
5610
5690
5570

MIMO
Ant 1
Tune up

8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.48
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50

MIMO
Ant 2
Tune up

8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50

MAX
Tune-up
Power(dBm)
(include tolerance)
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5
115
11.5



Conducted Power (Full)
WLANS5.8GHz Ant Aux

IVIAA

Mode Channel Frequency P;x;i;gL»
linnliida talarans~rn)

149 5745 12

153 5765 12

802.11a 157 5785 12
161 5805 12

165 5825 12

149 5745 12

153 5765 12

802.11n HT20 157 5785 12
161 5805 12

165 5825 12

151 5755 12

802.11n HT40 159 5795 12
149 5745 12

153 5765 12

802.11ac VHT20 157 5785 12
161 5805 12

165 5825 12

151 5755 12

802.11ac VHT40 159 5795 12
802.11ac VHT80 155 5775 12
149 5745 12

153 5765 12

802.11ax HE20 157 5785 12
161 5805 12

165 5825 12

151 5755 12

802.11ax HE40 159 5795 12
802.11ax HES80 155 5775 12

Report No. : SFBVCO-WAY-P22110109



Conducted Power (Full)

Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80

Report No. : SFBVCO-WAY-P22110109

802.11ax HE20

802.11ax HE40
802.11ax HE80

WLANS5.8GHz Ant Main

Channel

149
153
157
161
165
149
153
157
161
165
151
159
149
153
157
161
165
151
159
155
149
153
157
161
165
151
159
155

Frequency

5745
5765
5785
5805
5825
5745
5765
5785
5805
5825
5755
5795
5745
5765
5785
5805
5825
5755
5795
5775
5745
5765
5785
5805
5825
5755
5795
5775

IVIAA
Tune-up
Power(dBm)

finArluida tnlarannsn)

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12



Conducted Power (Full)
WLAN 5.8GHz Ant Aux + Main

IVIAA

MIMO MIMO Tune-u
Mode Channel Frequency Ant 1 Ant 2 Power(dB‘pm)
Tuneup  Tuneup fimmbide felor o)
149 5745 6.50 6.50 9.5
153 5765 6.50 6.50 9.5
802.11a 157 5785 6.50 6.50 9.5
161 5805 6.50 6.50 9.5
165 5825 6.50 6.50 9.5
149 5745 6.50 6.50 9.5
153 5765 6.50 6.50 9.5
802.11n HT20 157 5785 6.50 6.50 9.5
161 5805 6.50 6.50 9.5
165 5825 6.50 6.50 9.5
151 5755 6.50 6.50 9.5
802.11n HT40 159 5795 6.50 6.50 9.5
149 5745 6.50 6.50 9.5
153 5765 6.50 6.50 9.5
802.11ac VHT20 157 5785 6.50 6.50 9.5
161 5805 6.50 6.50 9.5
165 5825 6.50 6.50 9.5
151 5755 6.50 6.50 9.5
802.11ac VHT40 159 5795 6.50 6.50 9.5
802.11ac VHT80 155 5775 6.50 6.50 9.5
149 5745 6.50 6.50 9.5
153 5765 6.50 6.50 9.5
802.11ax HE20 157 5785 6.50 6.50 9.5
161 5805 6.50 6.50 9.5
165 5825 6.50 6.50 9.5
151 5755 6.50 6.50 9.5
802.11ax HE40 159 5795 6.50 6.50 9.5
802.11ax HES80 155 5775 6.50 6.50 9.5
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Plots of System Verification

Appendix E. Measured Conducted Power Result

The measuring conducted power (Unit: dBm) are shown as below.
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Conducted Power (Full)
WLANZ2.4GHz Ant Aux

SISO Ant 1
Mode Channel Frequency Avg. Power

1 2412 15.88

6 2437 15.95

802.11b 11 2462 15.91
12 2467 15.77

13 2472 14.34

1 2412 15.89

6 2437 15.99

802.11g 11 2462 15.90
12 2467 15.10

13 2472 12.06

1 2412 15.95

6 2437 15.97

802.11n HT20 11 2462 15.97
12 2467 15.29

13 2472 12.40

3 2422 15.96

6 2437 15.94

802.11n HT40 9 2452 15.92
10 2457 12.90

11 2462 11.15

1 2412 15.99

6 2437 16.00

802.11ax HE20 11 2462 15.98
12 2467 12.74

13 2472 10.47

3 2422 15.35

6 2437 15.97

802.11ax HE40 9 2452 11.93
10 2457 12.55

11 2462 11.17
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Conducted Power (Full)
WLAN2.4GHz Ant Main

SISO Ant 2
Mode Channel Frequency Avg. Power

1 2412 15.87

6 2437 15.93

802.11b 11 2462 15.90
12 2467 15.31

13 2472 14.12

1 2412 15.92

6 2437 15.91

802.11g 11 2462 15.93
12 2467 15.38

13 2472 12.07

1 2412 15.86

6 2437 15.89

802.11n HT20 11 2462 15.91
12 2467 15.09

13 2472 12.03

3 2422 15.23

6 2437 15.92

802.11n HT40 9 2452 15.80
10 2457 12.55

11 2462 10.10

1 2412 15.95

6 2437 15.98

802.11ax HE20 11 2462 15.20
12 2467 10.47

13 2472 7.08

3 2422 14.75

6 2437 15.95

802.11ax HE40 9 2452 12.82
10 2457 12.28

11 2462 9.91
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Conducted Power (Full)
WLAN2.4GHz Ant Aux + Main

MIMO Ant 1 MIMO Ant 2
Mode Channel Frequency Avg. Power Avg. Power

1 2412 10.40 10.39

6 2437 10.28 10.34

802.11g 11 2462 10.32 10.37
12 2467 8.75 8.80

13 2472 5.78 5.85

1 2412 10.45 10.36

6 2437 10.46 10.44

802.11n HT20 11 2462 10.42 10.45
12 2467 8.94 8.86

13 2472 5.93 5.92

3 2422 9.74 9.91

6 2437 10.41 10.43

802.11n HT40 9 2452 10.39 10.46
10 2457 6.97 6.90

11 2462 4.92 4.90

1 2412 10.48 10.39

6 2437 10.48 10.46

802.11ax HE20 11 2462 10.45 10.46
12 2467 8.96 8.88

13 2472 5.98 5.95

3 2422 9.76 9.94

6 2437 10.48 10.45

802.11ax HE40 9 2452 10.44 10.46
10 2457 6.98 6.93

11 2462 4.95 4.92

Report No. : SFBVCO-WAY-P22110109

MIMO Ant 1+2
Avg. Power

13.41
13.32
13.36
11.79
8.83
13.42
13.46
13.45
11.91
8.94
12.84
13.43
13.44
9.95
7.92
13.45
13.48
13.47
11.93
8.98
12.86
13.48
13.46
9.97
7.95



Conducted Power (Full)
Bluetooth Ant Aux

SISO Ant 1
Mode Channel Frequency Avg. Power
0 2402 9.02
BR/EDR 39 2441 9.26
78 2480 9.57
0 2402 6.95
LE 19 2440 6.98
39 2480 7.00
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Report No. : SFBVCO-WAY-P22110109

Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40
802.11ac VHT80

802.11ax HE20

802.11ax HE40
802.11ax HE80

Conducted Power (Full)
WLAN 5.2GHz Ant Aux

Channel

36
40
44
48
36
40
44
48
38
46
36
40
44
48
38
46
42
36
40
44
48
38
46
42

Frequency

5180
5200
5220
5240
5180
5200
5220
5240
5190
5230
5180
5200
5220
5240
5190
5230
5210
5180
5200
5220
5240
5190
5230
5210

SISO Ant 1
Avg. Power

13.95
13.94
13.90
13.93
13.93
13.91
13.82
13.92
13.92
13.90
13.82
13.85
13.87
13.85
13.89
13.88
13.91
13.95
13.96
13.82
13.97
13.95
13.96
13.97



Report No. : SFBVCO-WAY-P22110109

Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40
802.11ac VHT80

802.11ax HE20

802.11ax HE40
802.11ax HE80

Conducted Power (Full)
WLAN 5.2GHz Ant Main

Channel

36
40
44
48
36
40
44
48
38
46
36
40
44
48
38
46
42
36
40
44
48
38
46
42

Frequency

5180
5200
5220
5240
5180
5200
5220
5240
5190
5230
5180
5200
5220
5240
5190
5230
5210
5180
5200
5220
5240
5190
5230
5210

SISO Ant 2
Avg. Power

13.97
13.98
13.81
13.99
13.86
13.91
13.85
13.92
13.93
13.92
13.89
13.79
13.90
13.87
13.80
13.84
13.93
13.90
13.96
13.80
13.98
13.98
13.99
13.95



Conducted Power (Full)
WLAN 5.2GHz Ant Aux + Main

Mode Channel Frequenc MIMO Ant 1 MIMO Ant 2 MIMO Ant 142
q y Avg. Power Avg. Power Avg. Power

36 5180 8.31 8.28 11.31
40 5200 8.34 8.36 11.36
802.11a 44 5220 8.30 8.30 11.31
48 5240 8.26 8.27 11.28
36 5180 8.31 8.45 11.39
40 5200 8.37 8.39 11.39
802.11n HT20 44 5220 8.29 8.33 11.32
48 5240 8.40 8.40 11.41
38 5190 8.36 8.43 11.41
802.11n HT40 46 5230 8.38 8.45 11.43
36 5180 8.35 8.26 11.32
40 5200 8.34 8.26 11.31
802.11ac VHT20 44 5220 8.25 8.34 11.31
48 5240 8.25 8.29 11.28
38 5190 8.28 8.29 11.30
802.11ac VHT40 46 5230 8.30 8.29 11.31
802.11ac VHT80 42 5210 8.41 8.40 11.42
36 5180 8.38 8.50 11.45
40 5200 8.44 8.44 11.45
802.11ax HE20 44 5220 8.29 8.28 11.30
48 5240 8.46 8.46 11.47
38 5190 8.42 8.48 11.46
802.11ax HE40 46 5230 8.43 8.49 11.47
802.11ax HE8O 42 5210 8.45 8.43 11.45
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Report No. : SFBVCO-WAY-P22110109

Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80
802.11ac VHT160

802.11ax HE20

802.11ax HE40

802.11ax HE80
802.11ax HE160

Conducted Power (Full)
WLANS5.3GHz Ant Aux

Channel

52
56
60
64
52
56
60
64
54
62
52
56
60
64
54
62
58
50
52
56
60
64
54
62
58
50

Frequency

5260
5280
5300
5320
5260
5280
5300
5320
5270
5310
5260
5280
5300
5320
5270
5310
5290
5250
5260
5280
5300
5320
5270
5310
5290
5250

SISO Ant 1
Avg. Power

13.91
13.88
13.92
13.90
13.91
13.82
13.88
13.93
13.89
13.88
13.86
13.82
13.76
13.88
13.83
13.87
13.91
13.93
13.96
13.97
13.83
13.99
13.97
13.95
13.96
13.95



Report No. : SFBVCO-WAY-P22110109

Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80
802.11ac VHT160

802.11ax HE20

802.11ax HE40

802.11ax HE80
802.11ax HE160

Conducted Power (Full)
WLAN 5.3GHz Ant Main

Channel

52
56
60
64
52
56
60
64
54
62
52
56
60
64
54
62
58
50
52
56
60
64
54
62
58
50

Frequency

5260
5280
5300
5320
5260
5280
5300
5320
5270
5310
5260
5280
5300
5320
5270
5310
5290
5250
5260
5280
5300
5320
5270
5310
5290
5250

SISO Ant 2
Avg. Power

13.94
13.93
13.90
13.91
13.94
13.86
13.85
13.90
13.86
13.90
13.82
13.79
13.81
13.80
13.81
13.89
13.92
13.93
13.99
13.96
13.80
13.86
13.90
13.99
13.98
13.96



Conducted Power (Full)
WLAN 5.3GHz Ant Aux + Main

Mode Channel Frequenc MIMO Ant 1 MIMO Ant 2 MIMO Ant 142
q y Avg. Power Avg. Power Avg. Power

52 5260 8.38 8.35 11.38
56 5280 8.36 8.37 11.38
802.11a 60 5300 8.34 8.32 11.34
64 5320 8.33 8.38 11.37
52 5260 8.42 8.38 11.41
56 5280 8.29 8.36 11.34
802.11n HT20 60 5300 8.36 8.46 11.42
64 5320 8.37 8.42 11.41
54 5270 8.35 8.46 11.42
802.11n HT40 62 5310 8.41 8.39 11.41
52 5260 8.40 8.29 11.36
56 5280 8.31 8.39 11.36
802.11ac VHT20 60 5300 8.38 8.28 11.34
64 5320 8.29 8.40 11.36
54 5270 8.27 8.36 11.33
802.11ac VHT40 62 5310 8.40 8.31 11.37
802.11ac VHT80 58 5290 8.40 8.41 11.42
802.11ac VHT160 50 5250 8.42 8.44 11.44
52 5260 8.46 8.47 11.48
56 5280 8.36 8.33 11.36
802.11ax HE20 60 5300 8.42 8.50 11.47
64 5320 8.48 8.42 11.46
54 5270 8.41 8.49 11.46
802.11ax HE40 62 5310 8.46 8.46 11.47
802.11ax HE80 58 5290 8.44 8.44 11.45
802.11ax HE160 50 5250 8.45 8.47 11.47
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Report No. :

Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80
802.11ac VHT160

802.11ax HE20

802.11ax HE40

802.11ax HE80

802.11ax HE160

SFBVCO-WAY-P22110109

Conducted Power (Full)
WLANS.6GHz Ant Aux

Channel Frequency
100 5500
116 5580
120 5600
124 5620
132 5660
140 5700
144 5720
100 5500
116 5580
120 5600
124 5620
132 5660
140 5700
144 5720
102 5510
110 5550
118 5590
126 5630
134 5670
142 5710
100 5500
116 5580
120 5600
124 5620
132 5660
140 5700
144 5720
102 5510
110 5550
118 5590
126 5630
134 5670
142 5710
106 5530
138 5690
114 5570
100 5500
116 5580
120 5600
124 5620
132 5660
140 5700
144 5720
102 5510
110 5550
118 5590
126 5630
134 5670
142 5710
106 5530
122 5610
138 5690
114 5570

SISO Ant 1
Avg. Power

13.91
14.00
13.88
13.80
13.80
13.89
13.90
13.89
13.89
13.79
13.86
13.76
13.94
13.70
13.90
13.87
13.89
13.80
13.81
13.87
13.78
13.88
13.90
13.90
13.81
13.80
13.90
13.82
13.86
13.79
13.89
13.80
13.88
13.94
13.98
13.94
13.95
13.98
13.76
13.86
13.87
13.99
13.93
13.99
13.99
13.79
13.83
13.98
13.92
13.95
13.99
13.93
13.99



Report No. :

Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80
802.11ac VHT160

802.11ax HE20

802.11ax HE40

802.11ax HE80

802.11ax HE160

SFBVCO-WAY-P22110109

Conducted Power (Full)
WLAN 5.6GHz Ant Main

Channel Frequency
100 5500
116 5580
120 5600
124 5620
132 5660
140 5700
144 5720
100 5500
116 5580
120 5600
124 5620
132 5660
140 5700
144 5720
102 5510
110 5550
118 5590
126 5630
134 5670
142 5710
100 5500
116 5580
120 5600
124 5620
132 5660
140 5700
144 5720
102 5510
110 5550
118 5590
126 5630
134 5670
142 5710
106 5530
138 5690
114 5570
100 5500
116 5580
120 5600
124 5620
132 5660
140 5700
144 5720
102 5510
110 5550
118 5590
126 5630
134 5670
142 5710
106 5530
122 5610
138 5690
114 5570

SISO Ant 2
Avg. Power

13.92
13.92
13.84
13.84
13.75
13.91
13.91
13.88
13.86
13.88
13.79
13.78
13.87
13.06
13.91
13.88
13.88
13.82
13.89
13.86
13.89
13.83
13.81
13.79
13.78
13.90
13.86
13.89
13.86
13.79
13.76
13.83
13.82
13.91
13.98
13.92
13.94
13.90
13.85
13.90
13.88
13.91
13.91
13.99
13.89
13.87
13.84
13.98
13.85
13.92
13.93
13.93
13.99



Mode

802.11a

802.11n HT20

802.11n HT40

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80
802.11ac VHT160

802.11ax HE20

802.11ax HE40

802.11ax HE80

802.11ax HE160
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Channel

100
116
120
124
132
140
144
100
116
120
124
132
140
144
102
110
118
126
134
142
100
116
120
124
132
140
144
102
110
118
126
134
142
106
138
114
100
116
120
124
132
140
144
102
110
118
126
134
142
106
122
138
114

Conducted Power (Full)

WLAN 5.6GHz Ant Aux + Main

Frequency

5500
5580
5600
5620
5660
5700
5720
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5530
5690
5570
5500
5580
5600
5620
5660
5700
5720
5510
5550
5590
5630
5670
5710
5530
5610
5690
5570

MIMO Ant 1
Avg. Power

8.30
8.25
8.30
8.35
8.28
8.40
8.25
8.39
8.36
8.33
8.33
8.25
8.45
8.42
8.39
8.37
8.27
8.26
8.32
8.33
8.35
8.27
8.40
8.32
8.25
8.26
8.33
8.31
8.30
8.28
8.30
8.26
8.36
8.39
8.42
8.45
8.46
8.43
8.27
8.26
8.25
8.51
8.49
8.45
8.43
8.25
8.25
8.38
8.45
8.43
8.47
8.42
8.48

MIMO Ant 2
Avg. Power

8.40
8.34
8.34
8.31
8.29
8.28
8.28
8.40
8.37
8.31
8.26
8.26
8.33
8.33
8.46
8.37
8.28
8.31
8.45
8.42
8.33
8.33
8.31
8.27
8.28
8.25
8.35
8.25
8.28
8.25
8.40
8.39
8.31
8.39
8.41
8.46
8.45
8.42
8.30
8.39
8.25
8.38
8.39
8.51
8.42
8.35
8.32
8.49
8.48
8.41
8.45
8.47
8.49

MIMO Ant 1+2
Avg. Power

11.36
11.31
11.33
11.34
11.30
11.35
11.28
11.41
11.38
11.33
11.31
11.27
11.40
11.39
11.44
11.38
11.29
11.30
11.40
11.39
11.35
11.31
11.37
11.31
11.28
11.27
11.35
11.29
11.30
11.28
11.36
11.34
11.35
11.40
11.43
11.47
11.47
11.44
11.30
11.34
11.26
11.46
11.45
11.49
11.44
11.31
11.30
11.45
11.48
11.43
11.47
11.46
11.50



Conducted Power (Full)
WLANS5.8GHz Ant Aux

SISO Ant 1
Mode Channel Frequency Avg. Power
149 5745 11.91
153 5765 11.89
802.11a 157 5785 11.94
161 5805 11.90
165 5825 11.94
149 5745 11.88
153 5765 11.82
802.11n HT20 157 5785 11.89
161 5805 11.77
165 5825 11.90
151 5755 11.92
802.11n HT40 159 5795 11.93
149 5745 11.89
153 5765 11.80
802.11ac VHT20 157 5785 11.75
161 5805 11.85
165 5825 11.75
151 5755 11.84
802.11ac VHT40 159 5795 11.80
802.11ac VHT80 155 5775 11.91
149 5745 11.95
153 5765 11.87
802.11ax HE20 157 5785 11.99
161 5805 11.89
165 5825 11.98
151 5755 11.97
802.11ax HE40 159 5795 11.99
802.11ax HE80 155 5775 11.75
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Conducted Power (Full)
WLANS.8GHz Ant Main

SISO Ant 2
Mode Channel Frequency Avg. Power
149 5745 11.92
153 5765 11.76
802.11a 157 5785 11.99
161 5805 11.81
165 5825 11.96
149 5745 11.89
153 5765 11.81
802.11n HT20 157 5785 11.93
161 5805 11.90
165 5825 11.91
151 5755 11.87
802.11n HT40 159 5795 11.92
149 5745 11.88
153 5765 11.79
802.11ac VHT20 157 5785 11.90
161 5805 11.82
165 5825 11.81
151 5755 11.85
802.11ac VHT40 159 5795 1181
802.11ac VHT80 155 5775 11.88
149 5745 11.93
153 5765 11.82
802.11ax HE20 157 5785 11.99
161 5805 11.79
165 5825 11.94
151 5755 11.93
802.11ax HE40 159 5795 1197
802.11ax HE80 155 5775 11.92
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Conducted Power (Full)
WLAN 5.8GHz Ant Aux + Main

Mode Channel Frequency MIMO Ant 1 MIMO Ant 2 MIMO Ant 1+2
Avg. Power Avg. Power Avg. Power

149 5745 6.29 6.31 9.31
153 5765 6.39 6.30 9.36
802.11a 157 5785 6.34 6.36 9.36
161 5805 6.33 6.33 9.34
165 5825 6.34 6.37 9.37
149 5745 6.42 6.36 9.40
153 5765 6.31 6.25 9.29
802.11n HT20 157 5785 6.40 6.44 9.43
161 5805 6.31 6.35 9.34
165 5825 6.35 6.42 9.40
151 5755 6.39 6.33 9.37
802.11n HT40 159 5795 6.45 6.40 9.44
149 5745 6.33 6.29 9.32
153 5765 6.28 6.29 9.30
802.11ac VHT20 157 5785 6.36 6.28 9.33
161 5805 6.26 6.39 9.34
165 5825 6.38 6.32 9.36
151 5755 6.28 6.30 9.30
802.11ac VHT40 159 5795 6.31 6.27 9.30
802.11ac VHT80 155 5775 6.46 6.37 9.43
149 5745 6.46 6.41 9.45
153 5765 6.33 6.27 9.31
802.11ax HE20 157 5785 6.47 6.51 9.50
161 5805 6.37 6.31 9.35
165 5825 6.42 6.46 9.45
151 5755 6.45 6.40 9.44
802.11ax HE40 159 5795 6.49 6.46 9.49
802.11ax HE80 155 5775 6.49 6.40 9.46
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Appendix F. SAR Test Result

SAR repeated measurement are shown as below.
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SAR Test Record - Test Result (Body)

System & Position DUT & Accessory SAR
Separation _ . Maximum Conducted .
Plot " p Fap Ant Data Power Duty Drift Scaling Duty SAR Scaled
Band Mode Test Position Distance Channel . Tune-up Power
No. Frequency Status Rate Setting Cycle Power Factor Factor 19 1g SAR
(cm) (dBm) (dBm)
1850 2.4GWLAN 802.11b Bottom 0 6 2462 Ant 1 (Aux) 1 16.25 99.1 -0.09 16.0 15.95 1.01 1.01 0.426 0.435
1851 2.4GWLAN 802.11b Bottom 0 6 2437 Ant 2 (Main) 1 16.125 98.7 -0.02 16.0 15.99 1.00 1.01 0.379 0.385
1852 2.4GWLAN 802.11n_HT40 Bottom 0 9 2437 Ant 1+2 HTO  10.625/10.625 99.2 0.1 135 13.44 1.01 1.01 0.130 0.133
2000 5.3G WLAN 802.11ac_VHT160 Bottom 0 50 5250 Ant 1 (Aux) VHTO 14.125 98.9 0.02 14.0 13.94 1.01 1.01 0.642 0.658
2001 5.3G WLAN 802.11ac_VHT160 Bottom 0 50 5250 Ant 2 (Main) VHTO 14 98.9 -0.04 14.0 13.99 1.00 1.01 0.723 0.733
2002 5.3G WLAN 802.11ac_VHT160 Bottom 0 50 5250 Ant 1+2 VHTO  8.375/8.375 99.2 0.05 115 11.45 1.01 1.01 0.191 0.195
2150 5.6G WLAN 802.11ac_VHT160 Bottom 0 114 5570 Ant 1 (Aux) VHTO 13.75 98.9 0.02 14.0 13.94 1.01 1.01 0.915 0.938
2151 5.6G WLAN 802.11ac_VHT160 Bottom 0 114 5570 Ant 2 (Main) VHTO 13.75 98.9 -0.04 14.0 13.92 1.02 1.01 0.647 0.667
2152 5.6G WLAN 802.11ac_VHT160 Bottom 0 114 5570 Ant 1+2 VHTO  8.125/8.125 99.2 -0.05 115 11.47 1.01 1.01 0.253 0.257
2153 5.6G WLAN_Repeat  802.1lac_VHT160 Bottom 0 114 5570 Ant 1 (Aux) VHTO 13.75 98.9 0.05 14.0 13.94 1.01 1.01 0.881 0.903
2300 5.8G WLAN 802.11ac_VHT80 Bottom 0 155 5775 Ant 1 (Aux) VHTO 12 99.0 0.15 12.0 11.94 1.01 1.01 0.469 0.480
2301 5.8G WLAN 802.11ac_VHT80 Bottom 0 155 5775 Ant 2 (Main) VHTO 12 99.2 0.09 12.0 11.98 1.00 1.01 0.380 0.385
2302 5.8G WLAN 802.11ac_VHT80 Bottom 0 155 5775 Ant 1+2 VHTO 6.5/6.5 98.8 0.05 9.5 9.45 1.01 1.01 0.118 0.121
2450 Bluetooth BR/EDR Bottom 0 78 2480 Ant 1 (Aux) DH5 12.0/16.0 77.0 0.1 11.0 9.57 1.39 1.30 0.073 0.132
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Appendix G. SAR Measurement Variability

SAR repeated measurement are shown as below.
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Plot Band Mode

R2150 5.6G WLAN 802.11ac_VHT160
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Test Position

Bottom

Repeated SAR

CH

114

Original
Measured
SAR-1g
(Wrkg)

0.915

1st
Repeated
SAR-1g
(Wrkg)

0.881

L/S Ratio

1.04
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Appendix H. Analysis of Simultaneous Transmission

The analysis of simultaneous transmission SAR are shown as below.

<Possibilities of Simultaneous Transmission>
The simultaneous transmission possibilities for this device are listed as below.

Simultaneous TX Capable Transmit Configurations

Combination
A WLAN2.4G Ant 2 + BT Ant 1
B WLANSG Ant 1+ BT Ant 1
C WLANSG Ant 2 + BT Ant 1
D WLANSG Ant (1+2) + BT Ant 1
Notes

1. The WLAN 2.4G and WLAN 5G cannot transmit simultaneously.

Report No. : SFBVCO-WAY-P22110109

Body
Exposure
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Yes
Yes
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Plots of System Verification

Appendix I. SAR to Peak Location Separation Ratio Analysis.

Since sum of simultaneous transmission SAR is less than the SAR limit for Body SAR1g 1.6 W/kg.

There is no requirement for SAR to Peak Location Separation Ratio Analysis.
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Plots of System Verification
Appendix J. Considerations Related to Bluetooth for Setup and Testing

This device has installed Bluetooth engineering testing software which can provide continuous transmitting RF
signal. During Bluetooth SAR testing, this device was operated to transmit continuously at the maximum
transmission duty with specified transmission mode, operating frequency, lowest data rate, and maximum output
power.

The Bluetooth call box has been used during SAR measurement and the EUT was set to DH5 mode at the
maximum output power. Its duty factor was calculated as below and the measured SAR for Bluetooth would be
scaled to the 100% transmission duty factor to determine compliance.

The duty factor of Bluetooth signal are shown as below.
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Appendix K. Calibration Certificate for Probe and Dipole

The SPEAG calibration certificates are shown as follows.
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Calibration Laboratory of AN,

SN 5 Schwelzerischer Kalibrierdienst
Schmid & Partner il;“‘ ““'--—-—’\"‘—’/llﬁ—‘ c Service suisse d'étaionnage
Engineering AG R Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzertand %"’,f_:\\\}* S Swiss Catibration Service
LTI
Accredited by the Swiss Accreditation Service (SAS) Accredimation No.; SCS 0108

The Swiss Accreditation Service is one of the signalories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivily in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “[EEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 622089-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHZ)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d} KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector o the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as nat given on pags 1.

DASY Version DASYS V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modutar Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution de, dy,dz =5 mm

Frequency 2450 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 39.2 1.80 mho/m

Measured Head TSL parameters (22.0+£0.2)°C I7T8BE6% 1.87 mho/m £ 6 %

Head T5L temperature change during test <05°C —— —
SAR result with Head TSL

SAR averaged over 1 cm?® (1 g} of Head TSL Condition

SAR measured 250 mW input power 13.9 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

54.1 Wikg  17.0 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL

condition

SAR measured

250 mW input power

£.36 W/kg

SAR for nominai Head TSL parameters

normalized to 1W

25.0 Wikg £ 16.5 % {k=2)

Cerlificate No: D2450V2-716_May21

Page 3 of 6




Appendix {Additicnal assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 5690+ 3.7

Return Loss -227 dB

General Antenna Parameters and Design

E]ectrical Delay (one direction) 1.143 ns

After long term use with 100W radialed power, only a slight warming of the dipole near the feedpoint can be measured.

The dipale is made of standard semirigid coaxial cable, The center conductor of the feeding line is directty connected to the
second arm of the dipele. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in arder to improve matching when loaded according o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole fength is still
according to the Standard,

Ne excesstve force must be applied to the dipote arms, because they might bend or the soldersd connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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Calibration Laboratory of S Schweizerischer Kalibrierdienst

. SN, S
Schmid & Partner m C Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
. . NN S . S .
Zeughausstrasse 43, 8004 Zurich, Switzerland %, !r‘\\ W Swiss Calibration Service
e
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
{SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)”, July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirementis for 100 MHz to 6 GHz"

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

»  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e FEfectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

o SAA measured: SAR measured at the stated antenna input power.

e SARA normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR resuit.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system contiguration, as far as not given on page 1.

DASY Yersion DASY5 V52.10.2
Extrapolation Advancad Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx,dy =4.0mm,dz =1.4mm

Graded Ratio = 1.4 {Z direction)

Frequency

5200 MHz + 1 MHz
5300 MHz + 1 MH=z
5500 MHz = 1 MHz
5600 MHz + 1 MHz
5800 MHz 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mha/m
Measured Head TSL parameters {(22.0+0.2)°C 35.1+£8% 4.46 mho/m 6 %
Head TSL temperature change during test <0.5°C — ---
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.82 Wikg
SAR for nominal Head TSL parameters normalized to 1W 77.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.22 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.0 Wikg = 19.5 % (k=2)

Cerlificate No: D5GHzV2-1146_Jan21
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4,78 mho/m
Measured Head TSL parameters (22.0+0.2) °C 35.0+8% 4.56 mho/m + 6 %
Head TSL temperature change during test <0.5°C -— -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.06 W/lkg

SAR for nominal Head TSL parameters

normalized to 1W

80.1 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SARH measured

100 mW input power

2.28 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 Wikg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.896 mho/m

Measured Head TSL parameters (22.0x£0.2) °C 3M4T7x6% 4.76 mho/m £ 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.48 W/kg

SAR for nominal Head TSL parameters nomalized to 1W 84.0 W/kg + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.38 W/kg

SAHR for nominal Head TSL parameters nemalized to 1W 23.6 Wikg £ 19.5 % (k=2)

Cerlificate No: D5GHzV2-1146_Jan21
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m

Measured Head TSL parameters {220+ 02)°C 3M5+6% 4.86 mho/m £ 6 %

Head TSL temperature change during test <0.5°C e -
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measurad 100 mW input power 8.46 W/ikg

SAR for nominal Head TSL parameters normalized to 1W 83.9 Wikg + 19.9 % (k=2)

SAR averaged over 10 em® {10 g) of Head TSL condition

SAR measured 100 mW input power 2.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.6 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calcutations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m

Measured Head TSL parameters {22.0+0.2)°C 3M2x6% 5.07 mho/m £ 6 %

Head TSL temperature change during test < 0.5°C - -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em® {1 g) of Head TSL Condition

SAR measured 100 mW input power 8.07 W/kg

SAR for nominal Head TSL parameters nomalized to 1W 80.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.27 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.5 Wikg + 19.5 % (k=2)

Gertiﬁcafe No: D5GHzVY2-1146_Jan21
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Body TSL parameters at 5200 MHz

The fellowlng parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49.0 5.30 mho/m
Measured Body TSL parameters (220£0.2)°C 494 +8% 544 mho/m+6 %
Body TSL temperature change during test <05°C -ee- -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.96 Wikg

SAR for nominal Body TSL parameters

nomalized to 1W

73.8 Wikg £19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.05 Wrkg

SAR for nominal Body TSL parameters

normelized to 1W

20.6 W/kg x 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.42 mho/m
Measured Body TSL parameters (22.0:0.2)°C 492 +8 % 557 mho/m £6 %
Body TSL temperature change during test <0.5°C - —
SAR resuit with Body TSL at 5300 MHz
SAR averaged over 1 cm® (1 g} of Body TSL Condition
SAR measured 100 mW input power 7.48 Wikg

SAR for nominal Body TSL parameters

nomalized to 1W

74.9 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.08 Wikg

SAR for nominal Body TSL parameters

normmalized to 1W

20.9 Wikg = 19.5 % {k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Conductivity

Temperature Permittivity
Nominal Body TSL parameters 22.0°C 48.6 5.65 mho/m
Measured Body TSL parameters {22.0+0.2) °C 489+8% 5.85 mho/m £ 6 %
Body TSL temperature change during test <05°C - ----
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.86 W/kg
SAR for nominal Body TSL parameters normalized to 1W 78.9 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.15W/ikyg

SAR for nominal Body TSL parametars

normalized to 1W

21.6 WIKg + 18.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.5 5.77 mho/m
Measured Body TSL parametets (22.020.2)°C 487 26% 5.99 mho/m £6 %
Body TSL temperature change during test <05°C -—— --an
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.77 W/ikg
SAR for nominal Body TSL paramsters normalized to 1W 77.9 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
S5AR measured 100 mW input power 2.14 Wikg

SAR for nominel Body TSL parameters

normalized to 1W

21.5 W/kg * 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2)°C 483=:6% 6.27 mho/m =6 %
Body TSL temperature change during test <05°C - -—--

SAR result with Body TSL at 5800 MHz

SAR averaged over 1 em® (1 g) of Body TSL Candition
SAR measured 100 mW input power 7.54 W/kg
SAR for nominal Bady TSL paramstars normalized to 1W 75.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2,05 W/kg
SAR for nominal Body TSL parameters normalized to TW 20.5 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 5180-8.0(0Q

Return Loss -21.9dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point §5220-59iQ

Retum Loss -24.2dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, iransformed to feed point 5440-46Q

Retum Loss -24.2dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 57.30Q-01jQ

Return Loss -2334dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 57.20-1.6jQ

Return Loss -23.3dB
Antenna Parameters with Body TSL at 5200 MHz

Impadance, transformed to feed point 51.40-6.4]0Q

Return Loss -238dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed peint 52.7Q-42j0

Reétum Loss -26.2dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 5420-24i0

Retum Loss -26.6dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transiormed to feed point 59.10Q+14jQ

Return Loss -21.5dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 58.8Q-03jQ2

Return Loss -21.8dB
General Antenna Parameters and Design

Electrical Delay {one direction) 1.199 ng

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,

Ne excessive force must be applied to the dipole amns, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Cerlificate No: D5GHzV2-1146_Jan21
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DASYS Validation Report for Head TSL
Date: 25.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzVY2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1146

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; o = 4.46 S/m; & = 35.1; p = 1000 kg/m3 .

Medium parameters used: f = 5300 MHz; o = 4.56 S/m; & = 35; p = 1000 kg/m® ,

Medium parameters used: f = 5500 MHz; o = 4.76 S/m; & = 34.7; p = 1000 kg/m3 .

Medium parameters used: f = 5600 MHz; o = 4.86 S/m; &; = 34.5; p = 1000 kg/m® ,

Medium parameters used: f = 5800 MHz; o = 5.07 S/m; & = 34.2; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)

DASY52 Configuration:

s Probe: EX3DV4 - SN3503; ConvF(5.8, 5.8, 5.8) @ 5200 MHz,
ConvF(3.49, 5.49, 5.49) @ 5300 MHz, ConvF(5.25, 5.25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1,5.1) @
5600 MHz, ConvF(5.01, 5.01, 5.01) @ 5800 MHz; Calibrated: 30.12.2020

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn601; Calibrated: 02.11.2020

o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 76.85 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) =27.5 W/kg

SAR(1 g) = 7.82 W/kg; SAR(10 g) =222 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 =69.3%

Maximum valne of SAR (measured} = 17.8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 77.67 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) =28.3 W/kg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at Mt = 69.4%

Maximum value of SAR (measured) = 18.3 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 76.91 V/m; Power Drift = 0.07 B

Peak SAR (extrapolated} = 32.1 W/kg

SAR(1 g) = 8.46 W/kg: SAR(10 g) = 2,38 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.5%

Maximum value of SAR (measured) = 19.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 78.52 V/m; Power Diift = 0.06 dB

Peak SAR (extrapolated) =31.1 Wikp

SAR(1 g) = 8.46 W/kg; SAR(10 g) =2.39 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR al M2 to SAR at M| = 67.6%

Maximum value of SAR (measured) = 19.6 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10inm, f=5800 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=!_.4mm
Relerence Value = 75.28 V/m; Power Drift = 0.09 dB

Peak SAR {extrapolated) = 31.9 W/kg

SAR(] g) = 8.07 W/kg; SAR(10 g) = 2.27 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.5%

Maximum value of SAR {(measured) = 19.4 W/kg

dB
!

6.00
12.00
16.00

24.00

== -30.00

0dB = 18.3 Wrkg = 12.63 dBW/kg
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DASYS5 Validation Report for Body TSL

Date: 20.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1146

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medivm parameters used: f = 5200 MHz; ¢ = 5.44 S/m; & = 49.4; p = 1000 kg!m3 ,

Medium parameters used: f = 5300 MHz; ¢ = 5.57 S/m; g = 49.2; p = 1000 kg!rn3 ,

Mediumn parameters used: f = 5500 MHz; o = 5.85 S/m; & = 48.9; p = 1000 kg/m3 ,

Medium parameters used: f = 5600 MHz; ¢ = 5.99 S/m; &, = 48.7; p = 1000 keg/m’ ,

Medium parameters used: f = 5800 MHz; o = 6.27 S/m; g = 48.3; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.29, 5.29, 5.29) @ 5200 MHz,
ConvF(5.23, 5.23, 5.23) @ 5300 MHz, ConvF(4.84, 4.84, 4.84) @ 5500 MHz, Conv[F(4.79, 4.79, 4.79) @
5600 MHz, ConvF(4.62, 4.62, 4.62) @ 5800 MHz; Calibrated: 30.12.2020

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 02.11.2020

» Phantom: Fiat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.74 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(1 g) = 7.36 W/kg; SAR(10 g) = 2.05 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 =68.1%

Maximum value of SAR (measured) = 16.8 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.65 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 29.1 Wikg

SAR(1 g) =7.48 W/kg; SAR(10 g) = 2.08 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 =66.5%

Maximum value of SAR (measured) = 17.3 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.84 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g} = 7.86 W/kg; SAR(10 g) = 2.15 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR al M2 to SAR at Mi = 64.9%

Maximum value of SAR (measured) = 18.5 Wrkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Meusurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.10 V/m; Power Drift = -0.01 dB

Peak SAR {extrapolated) = 33.5 W/kg

SAR(1 g) =7.77 W/kg; SAR(10 g) = 2.14 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 63.5%

Maximum value of SAR (measured)} = 18.6 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1.4mm
Reference Value = 65.51 V/m: Power Drift = 0.0] dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR(1 g) = 7.54 W/kg; SAR(10 g) = 2.05 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 63%

Maximum value of SAR (measured) = 18.3 W/kg

dB
]

£.00

12.00
148.00
24.00

I _30.00

0dB =16.8 W/kg =12.25 dBW/kg
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Accredited by he Swiss Accreditation Service (SAS) Accredilation No,: SCS 0108
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Glossary

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL/ NORMx,y,z

oGP diode compression point

CF crast factor {1/duty_cycle) of the RF signal

AR C D modulation dependsnt linearization paramaters

Polarizatian ip mitation around probe axis

Polarization 0 fl rotation around an axis that is in the plane normal to probe axis {at measuremenl center), i.e., 7=0is

normal to probe axis
Gonnecior Angle  information used in DASY system to align probe sensor X to the roboi coordinate system

Calibration is Performed According to the Following Standards:

a} IEC/IEEE €2208-1528, "Measurement Procedure For The Assessmeni Of Specific Absorption Fate Ot Human Exposure
To Radio Frequency Fisids From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, instrumentation And Procadures (Frequency Range of 4 MHz to 10 GHz)", Qctober 2020.

b} KDB 8656864, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied ang Interpretation of Parameters:

= NORAMx.y.z: Assessed for E-fisld polarization & = 0 (f = 900MHz in TEM-cell; f> 1800MHz: R22 wavequide). NORMx.y.z

are only intermeadiate values, i.e.. the uncertainties of NORM2.y,z does not affect the E%-tield uncertainty inside TSL (see

below ConvF).

NORM(fix.y.z = NORAMx y.z = frequency_response (see Frequency Response Chart). This linearizalion is implemented in

DASY4 software versions tater than 4.2. The uncertainty of the frequency response is included in the stated uncertainty of

ConvF.

* DCPx,y.z: DCP are numernical finearization parameters assessed based on the data of power sweep with CW signal, DCP
does not depend on frequency nor media.

= PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on ihe signal characteristics

» Ax vz Bx.yz: Cxy.2: Dx.y.z: VAx.yz: A B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters ¢o not depend on frequency nor media. VA is the maximum
calibration range expressed in RMS voltage across the diode,

+ ConvF and Beundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer Standard for
f < B00MHz) and inside waveguide using analytical field distributions based on power measuraments for f >B00MHz. The
same sefups are used for assessment of the parameters applied for boundary compensation {alpha. depih) of which typical
uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL. corresponds o NOAMx.y.z ~ ConvF whereby the uncertainty corresponds to that given far
GonvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows exiending the validity from
=50 MHz to +100 MHz.

+ Spherical isoiropy (30 deviation from isoiropy): in a lield of low gradients realized using a fat phantom exposed by a patch
antenna.

« Sensor Offset: The sensor oflset corresponds o the offset of virtual measurement center from the probe tip (on probe axis).
No folerance required.

* Connsctor Angle: The angle is assessed using the informalion gained by determining the NORMx (no uncertainty required).
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EX30V4 - SN:7419 July 22, 2022

Parameters of Probe: EX3DV4 - SN:7419

Sensor Model Parameters

' ci c2 « T1 T2 T3 T4 T8 | 716

F tF v msV 2 msV-? ms y-e v
X 43.5 326.21 3578 16.65 0.00 5.08 0.60 0.33 1.01

Py 43.2 323.43 35.61 14.30 0.02 5.10 0.42 0.35 1.01

| z 414 309.82 35.68 13.61 0.00 5.02 1.96 0.08 1.01

Other Probe Parameters
Sansor Arrangement l Triangular
Cannector Angle L1148
Mechanical Surtace Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Langth 337 mm
Prabe Body Diameter 10 mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip ta Sensor X Caltbration Paint 1 mm
Probe Tip to Sensor ¥ Calibration Point 1mm
Probe Tip to Sensor £ Callbration Point 1mm
Recommended Measurement Distance from Suriace 1.4mm

Hote: Measurement distance from surface can be increased la 3—4 mm for an Araa Scan job.
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EX30DV4 - 5N:7418 July 22, 2022

Frequency Response of E-Fieid
(TEM-Coli:ifiT10 EXX, Waveguide:H22)
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)

Certificate No: EX-7419_Jul22 Page 6 of 21













































EX3DV4 - SN:7419 July 22,2022

I D Rev | Communication Sysfem Name Group PAR (dE) | UncE k=2

: 10883 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40MHz, 84-QAM. 15 kHz) 5@ MR FR1 DD 2.1 +9.6

| 10884 AAA | 5G MR DL (CP-OFDM, TM 3.1, 50 MHz. 84-QAM, 15 kHz) 53G MR FR1 TOD 9.42 +2.6

I 10885 | AAA | 5G NR DL (GP-OF DM, TM 3.1, 40 MiHz, 64-GAM._ 30 kHz) 5G NR FR1 TDD 9564 +8.6
10886 | AAA | 5G MR DL (CP-OFDM, TM 3.1, 50 MHz, 64-CAN. 30 kHz} 5G NR FR1 10D 9.50 8.6
10987 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 60 MHz, 64-QAM, 30 kHz) 5G NR FRt TRD 9.53 +86
10988 | AAA | 5G NR DL (CP-OFDM. TM 3.1, FOMHz, 64-0QAM. 30 kHz) 5G NR FRT TRD 0.38 +B86
10389 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 80 MHz, 64-0QAM, 30 kHz) 55 MR FRT TDD 9.33 8.6
16920 | AAA | 5G NR DL (CP-QFDM, TM 3.1, 90 MHz, 64-0AM, 30 kHz) 55 MR FR1 TDD 9.52 PR

E Uncertainty is determined using the max. deviation irom linear response applying rectangular distribution and is expressed
for the sguare of Ihe field value.
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