Report Number: SAR.20220203

SAR Data Summary — 835 MHz Body — LTE Band 26

MEASUREMENT RESULTS

Measured Reported
. Frequency BW/ RB RB MPR End Power
Gap Plot Position . : SAR SAR
MHAzZ ch. Modulation Size Offset Target @Bm) (WIkg) (WIkg)
————— Back 831.5 26865 | 10 MHz/QPSK 1 24 0 20.5 0.392 0.44
----- 831.5 26865 | 10 MHz/QPSK 25 13 1 19.3 0.24 0.28
6 819.0 26740 | 10 MHz/QPSK 1 24 0 20.7 1.21 1.30
————— 831.5 26865 | 10 MHz/QPSK 1 24 0 20.5 1.15 1.29
----- 844.0 26990 | 10 MHz/QPSK 1 24 0 20.3 0.986 1.16
0o | --- Left 819.0 26740 | 10 MHz/QPSK 25 13 1 19.2 0.696 0.84
mm | ---- 831.5 26865 | 10 MHz/QPSK 25 13 1 19.3 0.716 0.84
————— 844.0 26990 | 10 MHz/QPSK 25 13 1 19.2 0.629 0.76
————— 831.5 26865 | 10 MHz/QPSK 50 0 1 19.7 0.647 0.69
----- To 831.5 26865 | 10 MHz/QPSK 1 24 0 20.5 0.107 0.12
————— P 831.5 26865 | 10 MHz/QPSK 25 13 1 19.3 0.057 0.07
----- Repeated 819.0 26740 | 10 MHz/QPSK 1 24 0 20.7 1.19 1.28
rﬁzm ————— Left 831.5 26865 10 MHz/QPSK 1 24 0 23.1 0.736 0.81
Head
1.6 Wikg (mWi/g)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ |[ERP [ |EIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ JRight Head
SAR Configuration [ Head XBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration [ Jwith Belt Clip [ _JWithout Belt Clip XIN/A
5. Tissue Depth is at least 15.0 cm

~

Jay M. Moulton
Vice President

Note: Band 5 LTE is fully within the frequency band of B26. Therefore, Band 5 was not tested for standalone

SAR.
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Report Number: SAR.20220203

SAR Data Summary — 1750 MHz Body - WCDMA

MEASUREMENT RESULTS

End Measured Reported
Gap | Plot | Freduency I\F/fg‘éu"l;’li'r/] Position | Power | RMC | TestSetUp | SAR EAR
MHz | Ch. (dBm) (W/kg) (W/kg)
——- | 1732.6 | 1413 | WCDMA Back 16.74 | 12.2 kbps | Test Loop 1 0.243 0.26
——- | 1712.4 | 1312 | WCDMA 16.67 | 12.2 Kbps | Test Loop 1 0.621 0.67
0 | - | 17326 | 1413 | WCDMA Left 16.74 | 12.2 kbps | Test Loop 1 0.968 1.03
mm | 7 | 1752.6 | 1513 | WCDMA 17.00 | 12.2 kbps | Test Loop 1 1.04 1.04
——- | 1732.6 | 1413 | WCDMA Top 16.74 | 12.2kbps | TestLoopl | 0.0864 0.09
——- | 1752.6 | 1513 | WCDMA Repeat 17.00 | 12.2 kbps | Test Loop 1 1.02 1.02
nfrzn —- | 1752.6 | 1513 | WCDMA Left 24.00 | 12.2 kbps | Test Loop 1 0.867 0.87
Head
1.6 W/kg (mWI/g)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ |[ERP [ |EIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ JRight Head
SAR Configuration [ Head XBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration [ Jwith Belt Clip [ _JWithout Belt Clip XIN/A
5. Tissue Depth is at least 15.0 cm
s

Jay M. Moulton
Vice President

© 2022 RF Exposure Lab, LLC
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Report Number: SAR.20220203

SAR Data Summary — 1750 MHz Body — LTE Band 66

MEASUREMENT RESULTS

Measured Reported
. Frequency BW/ RB RB MPR End Power
Gap Plot Position . . SAR SAR
MHAzZ ch. Modulation Size Offset Target @Bm) (WIkg) (WIkg)
————— Back 1745.0 132322 20 MHz/QPSK 1 49 0 20.4 0.256 0.26
----- 1745.0 132322 20 MHz/QPSK 50 24 1 19.2 0.255 0.27
————— 1720.0 132072 20 MHz/QPSK 1 49 0 20.4 0.895 0.92
————— 1745.0 132322 20 MHz/QPSK 1 49 0 20.4 1.02 1.04
8 1780.0 132572 20 MHz/QPSK 1 49 0 20.3 1.08 1.13
0o | ---- Left 1720.0 132072 20 MHz/QPSK 50 24 1 18.8 0.817 0.96
mm | ---- 1745.0 132322 20 MHz/QPSK 50 24 1 19.2 0.885 0.95
————— 1780.0 132572 20 MHz/QPSK 50 24 1 19.0 0.856 0.96
————— 1780.0 132572 20 MHz/QPSK 100 0 1 19.0 0.751 0.84
----- To 1745.0 132322 20 MHz/QPSK 1 49 0 20.4 0.0908 0.09
————— p 1745.0 132322 20 MHz/QPSK 50 24 1 19.2 0.0902 0.10
----- Repeated 1780.0 132572 20 MHz/QPSK 1 49 0 20.4 1.06 1.08
rﬁzm ————— Left 1780.0 132572 20 MHz/QPSK 1 49 0 22.9 0.872 1.00
Head
1.6 Wikg (mWi/g)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ |[ERP [ |EIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ JRight Head
SAR Configuration [ ]Head XBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration [ Jwith Belt Clip [ _JWithout Belt Clip XIN/A
5. Tissue Depth is at least 15.0 cm
“~

=

Jay M. Moulton
Vice President

Note: Band 4 LTE is fully within the frequency band of B66. Therefore, Band 4 was not tested for standalone

SAR.

© 2022 RF Exposure Lab, LLC
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Report Number: SAR.20220203

SAR Data Summary — 1900 MHz Body - WCDMA

MEASUREMENT RESULTS

End Measured Reported
Gap | Plot | Freduency I\F/fg‘éu"l;’li'r/] Position | Power | RMC | TestSetUp | SAR EAR
MHz | Ch. (dBm) (W/kg) (W/kg)
——- | 1880.0 | 9400 | WCDMA Back 15.94 | 12.2 kbps | Test Loop 1 0.128 0.13
——- | 1852.4 | 9262 | WCDMA 15.96 | 12.2 kbps | Test Loop 1 1.08 1.09
0 | - | 1880.0 | 9400 | WCDMA Left 15.94 | 12.2 kbps | Test Loop 1 1.07 1.09
mm | 9 | 1907.6 | 9538 | WCDMA 15.98 | 12.2 kbps | Test Loop 1 1.09 1.10
——- | 1852.4 | 9262 | WCDMA Top 15.94 | 12.2kbps | TestLoopl | 0.0679 0.07
——- | 1907.6 | 9538 | WCDMA Repeat 15.98 | 12.2 kbps | Test Loop 1 1.07 1.08
nfrzn —- | 1907.6 | 9538 | WCDMA Left 23.82 | 12.2kbps | TestLoop 1 0.927 0.97
Head
1.6 W/kg (mWI/g)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ |[ERP [ |EIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ JRight Head
SAR Configuration [ Head XBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration [ Jwith Belt Clip [ _JWithout Belt Clip XIN/A
5. Tissue Depth is at least 15.0 cm
s

Jay M. Moulton
Vice President

© 2022 RF Exposure Lab, LLC
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Report Number: SAR.20220203

SAR Data Summary — 1900 MHz Body — LTE Band 25

MEASUREMENT RESULTS

Measured Reported
. Frequency BW/ RB RB MPR End Power
Gap Plot Position . . SAR SAR
MHAzZ ch. Modulation Size Offset Target @Bm) (WIkg) (WIkg)
————— Back 1880.0 18900 20 MHz/QPSK 1 49 0 18.9 0.266 0.27
----- 1880.0 18900 20 MHz/QPSK 50 24 1 17.4 0.252 0.29
————— 1860.0 18700 20 MHz/QPSK 1 49 0 18.8 1.01 1.06
10 1880.0 18900 20 MHz/QPSK 1 49 0 18.9 1.04 1.06
----- 1900.0 19100 20 MHz/QPSK 1 49 0 18.8 1.01 1.06
0o | --- Left 1860.0 18700 20 MHz/QPSK 50 24 1 17.9 0.907 0.93
mm | ---- 1880.0 18900 20 MHz/QPSK 50 24 1 17.4 0.893 1.03
————— 1900.0 19100 20 MHz/QPSK 50 24 1 17.6 0.897 0.98
————— 1860.0 18700 20 MHz/QPSK 100 0 1 17.8 0.857 0.90
----- To 1880.0 18900 20 MHz/QPSK 1 49 0 18.9 0.121 0.12
————— p 1880.0 18900 20 MHz/QPSK 50 24 1 17.4 0.120 0.14
----- Repeated 1880.0 18900 20 MHz/QPSK 1 49 0 18.9 1.02 1.04
rﬁzm ————— Left 1880.0 18900 20 MHz/QPSK 1 49 0 23.0 0.824 0.92
Head
1.6 Wikg (mWi/g)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ |[ERP [ |EIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ JRight Head
SAR Configuration [ Head XBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration [ Jwith Belt Clip [ _JWithout Belt Clip XIN/A
5. Tissue Depth is at least 15.0 cm

~

Jay M. Moulton

Vice

President

Note: Band 2 LTE is fully within the frequency band of B25. Therefore, Band 2 was not tested for standalone

SAR.
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Report Number: SAR.20220203

SAR Data Summary — 2600 MHz Body — LTE Band 7

MEASUREMENT RESULTS

Measured Reported
MHz Ch. 9 (dBm) (W/kg) (W/kg)
————— Back 2560.0 21350 20 MHz/QPSK 1 49 0 17.9 0.216 0.22
----- 2510.0 | 20850 | 20 MHz/QPSK 50 24 1 16.8 0.191 0.20
————— 2510.0 20850 20 MHz/QPSK 1 49 0 17.8 1.04 1.09
11 2535.0 21100 20 MHz/QPSK 1 49 0 17.9 1.09 1.12
----- 2560.0 | 21350 | 20 MHz/QPSK 1 49 0 17.8 1.02 1.07
o | ---- Left 2510.0 20850 20 MHz/QPSK 50 24 1 17.0 0.957 0.96
mm | ---- 2535.0 | 21100 | 20 MHz/QPSK 50 24 1 16.8 0.972 1.02
————— 2560.0 21350 20 MHz/QPSK 50 24 1 16.7 0.986 1.06
————— 2535.0 21100 20 MHz/QPSK 100 0 1 16.9 0.901 0.92
----- To 2535.0 | 21100 | 20 MHz/QPSK 1 49 0 17.9 0.102 0.10
————— P 2535.0 21100 20 MHz/QPSK 50 24 1 16.8 0.0420 0.04
----- Repeat 2535.0 | 21100 | 20 MHz/QPSK 1 49 0 17.9 1.07 1.09
rﬁzm ————— Left 2535.0 21100 20 MHz/QPSK 1 49 0 22.6 0.922 1.01
Head
1.6 Wikg (mWi/g)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ |[ERP [ |EIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ JRight Head
SAR Configuration [ Head XBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration [ Jwith Belt Clip [ _JWithout Belt Clip XIN/A
5. Tissue Depth is at least 15.0 cm

~

Jay M. Moulton
Vice President
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Report Number: SAR.20220203
SAR Data Summary — 2550 MHz Body — LTE Band 41

MEASUREMENT RESULTS

Measured Reported
. Frequency BW/ RB RB MPR End Power
Gap Plot Position . : SAR SAR
MHAzZ ch. Modulation Size Offset Target @Bm) (WIkg) (WIkg)
————— Back 2593.0 | 40620 | 20 MHz/QPSK 1 49 0 21.6 0.233 0.26
----- 2593.0 | 40620 | 20 MHz/QPSK 50 24 1 20.6 0.152 0.17
————— 2506.0 | 39750 | 20 MHz/QPSK 1 49 0 21.6 0.951 1.04
————— 2544.5 | 40135 | 20 MHz/QPSK 1 49 0 21.8 0.938 0.98
12 2593.0 | 40620 | 20 MHz/QPSK 1 49 0 21.6 1.01 1.11
0o | --- Left 2641.5 | 41105 | 20 MHz/QPSK 1 49 0 21.8 0.927 0.97
mm | ---- 2680.0 | 41490 | 20 MHz/QPSK 1 49 0 21.5 0.894 1.00
————— 2593.0 | 40620 | 20 MHz/QPSK 50 24 1 20.6 0.774 0.85
————— 2593.0 | 40620 | 20 MHz/QPSK 100 0 1 19.9 0.602 0.78
----- To 2593.0 | 40620 | 20 MHz/QPSK 1 49 0 21.6 0.107 0.12
————— P 2593.0 | 40620 | 20 MHz/QPSK 50 24 1 20.6 0.0784 0.09
----- Repeated 2593.0 | 40620 | 20 MHz/QPSK 1 49 0 21.6 0.994 1.09
rﬁzm ————— Left 2593.0 | 40620 | 20 MHz/QPSK 1 49 0 22.8 0.658 0.69
Head
1.6 Wikg (mWi/g)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ |[ERP [ |EIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ JRight Head
SAR Configuration [ Head XBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration [ Jwith Belt Clip [ _JWithout Belt Clip XIN/A
5. Tissue Depth is at least 15.0 cm

~

Jay M. Moulton

Vice

© 20
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Report Number: SAR.20220203
SAR Data Summary — 3500 MHz Body — LTE Band 42

MEASUREMENT RESULTS

Measured Reported

. Frequency BW/ RB RB MPR End Power
Gap Plot Position . : SAR SAR
MHAzZ ch. Modulation Size Offset Target @Bm) (WIkg) (WIkg)
————— Back 3500.0 | 42590 20 MHz/QPSK 1 49 0 19.7 0.136 0.15
----- 3500.0 | 42590 | 20 MHz/QPSK 50 24 1 18.7 0.121 0.13
————— 3410.0 | 41690 20 MHz/QPSK 1 49 0 19.8 0.952 1.00
————— 3445.0 | 42040 20 MHz/QPSK 1 49 0 19.7 0.936 1.00
13 3500.0 | 42590 | 20 MHz/QPSK 1 49 0 19.7 0.999 1.07
————— 3545.0 | 43040 20 MHz/QPSK 1 49 0 19.9 0.966 0.99
----- 3590.0 | 43490 | 20 MHz/QPSK 1 49 0 19.9 0.974 1.00
o | ---- Left 3410.0 | 41690 20 MHz/QPSK 50 24 1 18.9 0.792 0.81
mm | ----- 3445.0 | 42040 20 MHz/QPSK 50 24 1 18.4 0.806 0.93
----- 3500.0 | 42590 | 20 MHz/QPSK 50 24 1 18.7 0.801 0.86
————— 3545.0 | 43040 20 MHz/QPSK 50 24 1 18.4 0.819 0.94
----- 3590.0 | 43490 | 20 MHz/QPSK 50 24 1 18.4 0.806 0.93
————— 3590.0 | 43490 20 MHz/QPSK 100 0 1 18.9 0.766 0.78
----- To 3500.0 | 42590 | 20 MHz/QPSK 1 49 0 19.7 0.217 0.23
----- P 3500.0 | 42590 | 20 MHz/QPSK 50 24 1 18.7 0.109 0.12
————— Repeated 3500.0 | 42590 20 MHz/QPSK 1 49 0 19.7 0.981 1.05
rﬁrzn ----- Left 3500.0 | 42590 | 20 MHz/QPSK 1 49 0 22.6 0.624 0.68
Head
1.6 W/kg (mW/Qg)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ JERP [ JEIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ ]Right Head
SAR Configuration [ |Head XIBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration [ Jwith BeltClip [ _]Without Belt Clip [XIN/A
5. Tissue Depth is at least 15.0 cm

.

Jay M. Moulton
Vice President

© 2022 RF Exposure Lab, LLC
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Report Number: SAR.20220203
SAR Data Summary — 3500 MHz Body — LTE Band 48

MEASUREMENT RESULTS

Measured Reported
MHz | ch. (@Bm) (Wikg) (W/kg)
————— Back 3625.0 55990 20 MHz/QPSK 1 49 0 19.9 0.142 0.15
----- 3625.0 | 55990 | 20 MHz/QPSK 50 24 1 19.0 0.0567 0.06
————— 3560.0 55340 20 MHz/QPSK 1 49 0 19.9 1.06 1.09
————— 3592.5 55665 20 MHz/QPSK 1 49 0 19.7 1.01 1.08
14 3625.0 | 55990 | 20 MHz/QPSK 1 49 0 19.9 1.08 1.11
————— 3657.5 56315 20 MHz/QPSK 1 49 0 19.7 1.04 1.11
----- 3690.0 | 56640 | 20 MHz/QPSK 1 49 0 19.9 1.00 1.02
o | ---- Left 3560.0 55340 20 MHz/QPSK 50 24 1 18.5 0.941 1.06
mm | ----- 3592.5 55665 20 MHz/QPSK 50 24 1 18.5 0.952 1.07
----- 3625.0 | 55990 | 20 MHz/QPSK 50 24 1 19.0 0.992 0.99
————— 3657.5 56315 20 MHz/QPSK 50 24 1 18.4 0.906 1.04
----- 3690.0 | 56640 | 20 MHz/QPSK 50 24 1 18.5 0.955 1.07
————— 3592.5 55665 20 MHz/QPSK 100 0 1 18.8 0.844 0.88
----- To 3625.0 | 55990 | 20 MHz/QPSK 1 49 0 19.9 0.107 0.11
----- P 3625.0 | 55990 | 20 MHz/QPSK 50 24 1 19.0 0.0416 0.04
————— Repeated 3625.0 55990 20 MHz/QPSK 1 49 0 19.9 1.06 1.08
rﬁrzn ----- Left 3625.0 | 55990 | 20 MHz/QPSK 1 49 0 22.8 0.822 0.86
Head
1.6 W/kg (mW/Qg)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ |ERP [ JEIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XIEli4 [ ]Right Head
SAR Configuration [ JHead XIBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration [ Jwith BeltClip [ _]Without Belt Clip [XIN/A
5.

.

Jay M. Moulton
Vice President

© 2022 RF Exposure Lab, LLC
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Report Number: SAR.20220203

SAR Data Summary — 2450 MHz Body 802.11b & BT

MEASUREMENT RESULTS

» Frequency _ End Power | Measured | Reported
Plot | Gap | Position Modulation | Antenna SAR SAR
MHz Ch. (dBm) (W/Kkg) (W/Kkg)
----- Back 2437 6 DSSS Primary 14.50 0.198 0.31
————— 2437 6 DSSS Secondary 14.50 0.126 0.13
----- Top 2437 6 DSSS Primary 14.50 0.731 1.16
----- 0 2462 11 DSSS 14.42 0.762 1.23
----- mm Left 2437 6 DSSS Secondary 14.50 1.05 1.05
15 2462 11 DSSS 14.46 1.08 1.09
————— Back 2441 39 GMSK Secondary 11.47 0.0632 0.07
————— Left 2441 39 GMSK Secondary 11.47 0.353 0.40
————— Repeated | 2462 11 DSSS Secondary 14.46 1.06 1.07
Head
1.6 W/kg (mWI/g)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ JERP [ JEIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ JRight Head
SAR Configuration [ JHead XIBody
3. Test Signal Call Mode X]Test Code [ ]Base Station Simulator
4. Test Configuration [ Jwith BeltClip [ _]Without Belt Clip [XIN/A
5. Tissue Depth is at least 15.0 cm
~

Jay M. Moulton
Vice President

© 2022 RF Exposure Lab, LLC
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Report Number: SAR.20220203

SAR Data Summary — 5250 MHz Body 802.11a

MEASUREMENT RESULTS

» Frequency _ End Power | Measured | Reported

Plot | Gap | Position Modulation Antenna SAR SAR

MHz Ch. (dBm) (W/Kkg) (W/Kkg)
————— Back 5300 60 OFDM Primary 12.75 0.287 0.46
————— 5300 60 OFDM Secondary 12.75 0.125 0.13
————— 0 Top 5280 56 OFDM Primary 12.75 0.685 1.09
————— mm 5300 60 OFDM 12.75 0.682 1.08
————— Left 5280 56 OFDM Secondary 12.75 1.03 1.03
16 5300 60 OFDM 12.75 1.06 1.06
————— Repeated | 5300 60 OFDM Secondary 12.75 1.04 1.04

Head

1.6 W/kg (mWI/g)

averaged over 1 gram

1. Battery is fully charged for all tests.

Power Measured X]Conducted [ JERP [ JEIRP

2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [IRight Head
SAR Configuration [ ]Head XIBody

3. Test Signal Call Mode X]Test Code [ |Base Station Simulator

4. Test Configuration [ Iwith Belt Clip [ Iwithout Belt Clip  XIN/A

5. Tissue Depth is at least 15.0 cm

S

Jay M. Moulton
Vice President
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Report Number: SAR.20220203
SAR Data Summary — 5600 MHz Body 802.11a

MEASUREMENT RESULTS

N Frequency _ End Measured Reported
Plot | Gap | Position Modulation Antenna Power SAR SAR
MHz | Ch. (dBm) (W/kg) (W/kg)
----- Back 5620 | 124 OFDM Primary 12.50 0.307 0.43
————— 5620 | 124 OFDM Secondary 12.50 0.125 0.13
----- 0 Top 5580 | 116 OFDM Primary 12.50 1.02 1.44
17 mm 5620 | 124 OFDM 12.50 1.09 1.54
----- Left 5580 | 116 OFDM Secondary 12.50 1.03 1.03
----- 5620 | 124 OFDM 12.50 1.04 1.04
————— Repeated | 5620 | 124 OFDM Primary 12.50 1.07 1.51
Head
1.6 W/kg (mWIg)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ JERP [ JEIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [|Right Head
SAR Configuration [ ]Head XIBody
3. Test Signal Call Mode X]Test Code [ |Base Station Simulator
4. Test Configuration []with Belt Clip [ Jwithout Belt Clip  [XIN/A
5. Tissue Depth is at least 15.0 cm
N

Jay M. Moulton
Vice President

© 2022 RF Exposure Lab, LLC
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Report Number: SAR.20220203
SAR Data Summary — 5800 MHz Body 802.11a

MEASUREMENT RESULTS

- Frequency . End Power | Measured | Reported
Plot | Gap | Position Modulation Antenna SAR SAR
MHz | Ch. (dBm) (W/kg) (W/kg)
----- Back 5785 | 157 OFDM Primary 13.00 0.311 0.39
————— 5785 | 157 OFDM Secondary 13.00 0.111 0.11
18 0 Top 5785 | 157 OFDM Primary 13.00 1.06 1.33
----- mm 5825 | 165 OFDM 13.00 1.03 1.30
----- Left 5785 | 157 OFDM Secondary 13.00 1.01 1.01
----- 5825 | 165 OFDM 13.00 1.04 1.04
————— Repeated | 5785 | 157 OFDM Primary 13.00 1.04 1.31
Head
1.6 W/kg (mWI/g)
averaged over 1 gram
1. Battery is fully charged for all tests.
Power Measured X]Conducted [ JERP [ JEIRP
2. SAR Measurement
Phantom Configuration [ ]Left Head XEli4 [ JRight Head
SAR Configuration [ JHead XIBody
3. Test Signal Call Mode X]Test Code [ ]Base Station Simulator
4. Test Configuration [ Jwith BeltClip [ _]Without Belt Clip DX]N/A
5. Tissue Depth is at least 15.0 cm
S

Jay M. Moulton

Vice President

© 2022 RF Exposure Lab, LLC
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Report Number: SAR.20220203
Carrier Aggregation Evaluation

Downlink Only Carrier Aggregation

This device supports LTE Carrier Aggregation (CA) in the downlink. All uplink communications are identical
to Release 8 specifications. Per FCC KDB Publication 941225 D0O5A v01r02 and Fall 2017 TCB Workshop
Notes, SAR for LTE CA operations was not needed since the maximum average output power in LTE CA
mode was not >0.25 dB higher than the maximum output power when downlink carrier aggregation was
inactive.

Conducted power measurements with LTE Carrier Aggregation (CA) (downlink only) active are made in
accordance to KDB Publication 941225 DO5A v01r02. The RRC connection is only handled by one cell,
the primary component carrier (PCC) for downlink and uplink communications. After making a data
connection to the PCC, the UE device adds secondary component carrier(s) (SCC) on the downlink only.
All uplink communications and acknowledgements remain identical to specifications when downlink carrier
aggregation is inactive on the PCC. For every supported combination of downlink only carrier aggregation,
additional conducted output power are measured with the downlink carrier aggregation active for the
configuration with the highest measured maximum conducted power with downlink carrier aggregation
inactive measured among the channel bandwidth, modulation and RB combinations in each frequency
band. Per FCC KDB Publication 941225 DO5A v01r02, no SAR measurements are required for carrier
aggregation configurations when the average output power with downlink only carrier aggregation active is
not more than 0.25 dB higher than the average output power with the downlink only carrier aggregation
inactive.

Uplink Only Carrier Aggregation

This device supports LTE Carrier Aggregation (CA) in the uplink for LTE Band 5, Band 7, Band 41, Band
42, Band 43 and Band 48 with two component carriers in the uplink. SAR measurements and conducted
powers were evaluated per 2017 Fall TCB Workshop Notes and 2018 Fall TCB Workshop Notes.

For LTE Band 5, Band 7, Band 41, Band 42, Band 43 and Band 48, per Fall 2018 Workshop Notes, SAR
was first measured with only a single carrier active in the uplink (carrier aggregation not active). For each
inter-band exposure condition, the single uplink SAR values are provided in table 2 below. If the single
uplink 1 gram SAR values for each band are both less than 0.8 W/kg and the algebraic summation of the 1
gram SAR values are less than 1.45 W/kg no additional measurements are required. See table 3 below
for results.

MIMO

This device only supports LTE downlink 2x2 MIMO. Per Fall 2017 TCB Workshop Notes, SAR for LTE
MIMO operations was not needed since the maximum average output power in LTE MIMO mode was not
>0.25 dB higher than the maximum output power when MIMO is inactive. See Appendix H for conducted
power data.
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Table 1 — Carrier Aggregation Downlink Combinations

1 Band/2CC | 2 Band/2CC
2A-2A 2A-5A
2C 2A-7A
XXXXX 2A-12A
XXXXX 2A-13A
XXXXX 2A-14A
XXXXX 2A-71A
4A-4A 4A-5A
XXXXX 4A-TA
XXXXX 4A-12A
XXXXX 4A-13A
XXXXX 4A-71A
5B 5A-66A
7A-TA 7A-12A
7B XXXXX
7C XXXXX
12B 12A-66A
XXXXX 13A-66A
XXXXX 14A-66A
25A-25A 25A-26A
XXXXX 26A-41A
41A-41A XXXXX
41C XXXXX
42A XXXXX
42A XXXXX
42C43C XXXXX
48A-48A XXXXX
48C XXXXX
66A-66A 66A-71A
66B XXXXX
66C XXXXX
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SAR Data Summary — Simultaneous Transmit (WWAN-WLAN Main)

MEASUREMENT RESULTS
. Total
Plot Position SAR (W/kg) WLAN SAR (W/kg) WWAN SAR (W/kg)
————— Back 0.46 0.47 0.93
----- Left 0.40 1.53 1.93
————— Top 1.54 0.26 1.80

Head

1.6 Wikg (mWi/g)
averaged over 1 gram
The WLAN Left side SAR value was calculated per KDB447498 D01 v06 section 4.3.2 b) 1). The antenna is more than
50 mm from the left side; therefore, the SAR value is set at 0.4 W/kg.

MEASUREMENT RESULTS — WWAN-WiFi (Main)

Position Frequency Maxima Frequency Maxima SAR, | SAR, SAR Total
MHz Ch. X Y z MHz Ch. X Y z
Left 5620 124 846.4 4233 4.00 30.00 -0.06 0.40 1.53 1.93
Head Tissue
1.6 W/kg (mW/Qg)
averaged over 1 gram
Left — 126.2 mm SPLSR=0.02

Simultaneous Separation Ratio Calculation

(SAR1 + SAR2)5/R; < 0.04 rounded to two digits

The main WLAN antenna is located on the top side 126.2 mm from the left side. This was the value used for the
distance between the two antennas for the calculation. See the antenna locations on page 36.

SAR Data Summary — Simultaneous Transmit (WWAN-WLAN
Secondary)

MEASUREMENT RESULTS
Plot Position | SAR (W/kg) WLAN | SAR (W/kg) WWAN Total
SAR (W/kg)
----- Back 0.13 0.47 0.06
----- Left 1.09 1.53 2.62
----- Top 0.40 0.26 0.66

Head

1.6 Wikg (mWi/g)
averaged over 1 gram
The WLAN Top side SAR value was calculated per KDB447498 D01 v06 section 4.3.2 b) 1). The antenna is more than
50 mm from the top side; therefore, the SAR value is set at 0.4 W/Kkg.

MEASUREMENT RESULTS — WWAN-WiFi (Main)

Position Frequency Maxima Frequency Maxima SAR, | SAR, SAR Total
MHz Ch. X Y Z MHz Ch. X Y Z
Left 2462 11 -0.05 -71.97 -1.24 846.4 4233 4.00 30.00 -0.06 1.09 1.53 2.62
Head Tissue
1.6 W/kg (mW/Qg)
averaged over 1 gram
Left — 102.1 mm SPLSR=0.04

Simultaneous Separation Ratio Calculation
(SAR1 + SAR2)5/Ri < 0.04 rounded to two digits
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Table 11.1 Equipment Specifications

Report Number: SAR.20220203

Type Calibration Due Date | Calibration Done Date | Serial Number
Staubli Robot TX60L N/A N/A FO7/55M6A1/A/01
Measurement Controller CS8c N/A N/A 1012

ELI4 Flat Phantom N/A N/A 1065

ELI5 Flat Phantom N/A N/A 2037

Device Holder N/A N/A N/A

Data Acquisition Electronics 4 01/12/2023 01/12/2022 1321

Data Acquisition Electronics 4 04/22/2022 04/22/2021 1416

Data Acquisition Electronics 4 01/17/2024 01/17/2023 1321

SPEAG E-Field Probe EX3DV4 01/14/2023 01/14/2022 7530
SPEAG E-Field Probe EX3DV4 04/16/2022 04/16/2021 7531
SPEAG E-Field Probe EX3DV4 04/12/2023 04/12/2022 7531

Speag Validation Dipole D750V3 06/04/2023 06/04/2021 1053

Speag Validation Dipole D900V2 06/04/2023 06/04/2021 1d128
Speag Validation Dipole D1750V2 06/03/2022 06/03/2021 1061

Speag Validation Dipole D1900V2 06/04/2022 06/04/2021 5d147
Speag Validation Dipole D2550V2 06/03/2022 06/03/2021 1003

Speag Validation Dipole D3500V2 04/13/2022 04/13/2021 1061

Speag Validation Dipole D3700V2 04/13/2022 04/13/2021 1024

Speag Validation Dipole D2450V2 06/03/2022 06/03/2021 881

Speag Validation Dipole D5GHzV?2 06/08/2022 06/08/2021 1119

Agilent N1911A Power Meter 03/16/2022 03/16/2021 GB45100254
Agilent N1922A Power Sensor 03/17/2022 03/17/2021 MY45240464
Agilent (HP) 8561E Spectrum Analyzer 03/15/2022 03/15/2021 31720068
Agilent (HP) 8350B Signal Generator 03/16/2022 03/16/2021 2749A10226
Agilent (HP) 83525A RF Plug-In 03/16/2022 03/16/2021 2647A01172
Agilent (HP) 8753C Vector Network Analyzer 03/15/2022 03/15/2021 3135A01724
Agilent (HP) 85047A S-Parameter Test Set 03/15/2022 03/15/2021 2904A00595
Anritsu MT8820C 04/23/2022 04/23/2021 6201381721
Agilent N1911A Power Meter 03/16/2023 03/16/2022 GB45100254
Agilent N1922A Power Sensor 03/17/2023 03/17/2022 MY45240464
Agilent (HP) 8561E Spectrum Analyzer 03/17/2023 03/17/2022 31720068
Agilent (HP) 83752A Synthesized Sweeper 03/17/2023 03/17/2022 3610A01048
Agilent (HP) 8753C Vector Network Analyzer 03/17/2023 03/17/2022 3135A01724
Agilent (HP) 85047A S-Parameter Test Set 03/16/2023 03/16/2022 2904A00595
Agilent 778D Dual Directional Coupler N/A N/A MY48220184
Anritsu MT8820C N/A N/A 6201381721
Aprel Dielectric Probe Assembly N/A N/A 0011

Head Equivalent Matter (600 MHz) N/A N/A N/A

Head Equivalent Matter (750 MHz) N/A N/A N/A

Head Equivalent Matter (900 MHz) N/A N/A N/A

Head Equivalent Matter (1750 MHz) N/A N/A N/A

Head Equivalent Matter (1900 MHz) N/A N/A N/A

Head Equivalent Matter (2450 MHz) N/A N/A N/A

Head Equivalent Matter (2550 MHz) N/A N/A N/A

Head Equivalent Matter (3-6 GHz) N/A N/A N/A
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12. Conclusion

The SAR measurement indicates that the EUT complies with the RF radiation exposure
limits of the FCC/IC. These measurements are taken to simulate the RF effects exposure
under worst-case conditions. Precise laboratory measures were taken to assure
repeatability of the tests. The tested device complies with the requirements in respect to
all parameters subject to the test. The test results and statements relate only to the item(s)
tested.

Please note that the absorption and distribution of electromagnetic energy in the body is
a very complex phenomena that depends on the mass, shape, and size of the body; the
orientation of the body with respect to the field vectors; and, the electrical properties of
both the body and the environment. Other variables that may play a substantial role in
possible biological effects are those that characterize the environment (e.g. ambient
temperature, air velocity, relative humidity, and body insulation) and those that
characterize the individual (e.g. age, gender, activity level, debilitation, or disease).
Because innumerable factors may interact to determine the specific biological outcome of
an exposure to electromagnetic fields, any protection guide shall consider maximal
amplification of biological effects as a result of field-body interactions, environmental
conditions, and physiological variables.
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Appendix A — System Validation Plots and Data

AEXEAEXEEAEAALAEAXAEAAXAAXAAXAAXAAAXAAXAAAXAAXAAAXAAXAAAXAAAXAAXAAAXAALAXAAAAAXAX*X

Test Result for UIM Dielectric Parameter
Mon 20/Feb/2023

Freq Frequency(GHz)

FCC_eH Limits for Head Epsilon

FCC_sH Limits for Head Sigma

Test_e Epsilon of UIM

Test_s Sigma of UIM

AEEAEXEEEAALTEAIEAAXTEAAXAAXAAXAAAXA AKX A AXAAXAXAAXAAXAXAAXAAAXAAXAXAAXAALAXAAAA XX Ahx*k

Freq FCC_eH FCC_sH Test_e Test_s
0.6500 42_.46 0.88 41.86 0.84
0.6600 42.41 0.88 41.81 0.84
0.6700 42.36 0.89 41.75 0.85
0.6730 42.345 0.89 41.732 0.85*
0.6800 42.31 0.89 41.69 0.85
0.6805 42_.307 0.89 41.687 0.851*
0.6880 42.262 0.89 41.642 0.858*
0.6900 42.25 0.89 41.63 0.86
0.7000 42.20 0.89 41.78 0.86
0.7000 42.20 0.89 41.76 0.86
0.7040 42.18 0.89 41.732 0.864*
0.7075 42.163 0.89 41.708 0.868*
0.7100 42.15 0.89 41.69 0.87
0.7110 42.1450.89 41.685 0.871*
0.7200 42.10 0.89 41.64 0.88
0.7300 42_.05 0.89 41.57 0.89
0.7400 41.99 0.89 41.51 0.89
0.7500 41.94 0.89 41.46 0.90
0.7600 41.89 0.89 41.40 0.91
0.7700 41.84 0.89 41.34 0.92
0.7800 41.79 0.90 41.28 0.92
0.7820 41.778 0.90 41.268 0.922*
0.7900 41.73 0.90 41.22 0.93
0.7930 41.7150.90 41.208 0.93*
0.8000 41.68 0.90 41.18 0.93

*

value interpolated
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AEEAEXEEAEAALAAXAEAAXTAAXAAXAAXAAAXAAXAAAXAAXAAAXAAXAAAXAAAXAAXAAAXAAAXAAAAAXAX*X

Test Result for UIM Dielectric Parameter
Fri 17/Feb/2023

Freq Frequency(GHz)

eH Limits for Head Epsilon

sH Limits for Head Sigma

Test_e Epsilon of UIM

Test_s Sigma of UIM

AEEAXEIEAALTEAIEAAEXTEAAXAAXAEA AKX EAAXAAXAEAAXAAXAXAAXAAXAAAXAAAXAAXAXAAXAALAXAAAAAXAhx*k

Freq eH SH Test_e Test_s
0.8000 41.68 0.90 41.52 0.89
0.8100 41.63 0.90 41.47 0.90
0.8200 41.58 0.90 41.41 0.91
0.8215 41.573 0.90 41.418 0.91*
0.8264 41.548 0.90 41.442 0.91*
0.8300 41.53 0.90 41.46 0.91
0.8315 41.526 0.902 41.456 0.912*
0.8366 41.51 0.907 41.44 0.917*
0.8400 41.50 0.91 41.43 0.92
0.8415 41.50 0.912 41.427 0.922*
0.8466 41.50 0.917 41.417 0.927*
0.8500 41.50 0.92 41.41 0.93
0.8600 41.50 0.93 41.39 0.94
0.8700 41.50 0.94 41.37 0.95
0.8800 41.50 0.95 41.36 0.96
0.8900 41.50 0.96 41.35 0.97
0.9000 41.50 0.97 41.34 0.98
0.9100 41.50 0.98 41.33 0.99
0.9200 41.49 0.98 41.32 0.99

* value interpolated

AEEAEXEEAEAEAAAEAAXAAXAAXAAXAAAXAAXAAAXAAXAAAXAAXAAAXAAAXAAXAAAXAAAXAAAAAXAX*X

Test Result for UIM Dielectric Parameter
Mon 31/Jan/2022

Freq Frequency(GHz)

eH Limits for Head Epsilon

sH Limits for Head Sigma

Test_e Epsilon of UIM

Test_s Sigma of UIM

AEEAXEEAEAALAEAIEAAEXTEAAXAAXEAAXAEAAXA AKX XXX AXAXAAXAXAXAAXAAAXAAXAXAAXAALAXAAAA AKX Ahx*k

Freq eH SH Test_e Test_s
1.7000 40.16 1.34 39.34 1.36
1.7100 40.14 1.35 39.32 1.37
1.7124 40.138 1.35 39.315 1.372*
1.7200 40.13 1.35 39.30 1.38
1.7300 40.11 1.36 39.28 1.38
1.7326 40.105 1.363 39.275 1.383*
1.7400 40.09 1.37 39.26 1.39
1.7450 40.0851.37 39.25 1.395*
1.7500 40.08 1.37 39.24 1.40
1.7526 40.075 1.373 39.235 1.403*
1.7600 40.06 1.38 39.22 1.41
1.7700 40.05 1.38 39.20 1.42
1.7800 40.03 1.39 39.18 1.42
1.7900 40.02 1.39 39.16 1.43

* value interpolated
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AEEAEXEEAEAALAAXAEAAXTAAXAAXAAXAAAXAAXAAAXAAXAAAXAAXAAAXAAAXAAXAAAXAAAXAAAAAXAX*X

Test Result for UIM Dielectric Parameter
Fri 28/Jan/2022

Freq Frequency(GHz)

eH Limits for Head Epsilon

sH Limits for Head Sigma

Test_e Epsilon of UIM

Test_s Sigma of UIM

AEEAXEIEAALTEAIEAAEXTEAAXAAXAEA AKX EAAXAAXAEAAXAAXAXAAXAAXAAAXAAAXAAXAXAAXAALAXAAAAAXAhx*k

Freq eH SH Test_e Test_s
1.8500 40.00 1.40 39.97 1.37
1.8524 40.00 1.40 39.65 1.372*
1.8600 40.00 1.40 39.95 1.38
1.8700 40.00 1.40 39.93 1.38
1.8800 40.00 1.40 39.91 1.39
1.8825 40.00 1.40 39.905 1.39*
1.8900 40.00 1.40 39.89 1.39
1.9000 40.00 1.40 39.87 1.39
1.9050 40.00 1.40 39.86 1.395*
1.9076 40.00 1.40 39.855 1.398*
1.9100 40.00 1.40 39.85 1.40
1.9200 40.00 1.40 39.84 1.41

* value interpolated

AEEAEXEEAEAALAAXAEAAXTAAXAAXAAXAAAXAAXAAAXAAXAAAXAAXAAAXAAAXAAXAAAXAAAXAAAAAXAX*X

Test Result for UIM Dielectric Parameter
Thu 27/Jan/2022

Freq Frequency(GHz)

FCC_eH Limits for Head Epsilon

FCC_sH Limits for Head Sigma

Test_e Epsilon of UIM

Test_s Sigma of UIM

AEEAEXEEEAALTEAITEAAXTEAAXAAXAAXAEAAXA AL A AXAAXAXAAXAAXAXAAXAAAXAAXAXAAXAAAXAAAAAXAhx*k

Freq FCC_eH FCC_sH Test_e Test_s
2.4900 39.15 1.84 39.09 1.86
2.5000 39.14 1.85 39.07 1.87
2.5060 39.128 1.862 39.052 1.876*
2.5100 39.12 1.87 39.04 1.88
2.5200 39.11 1.88 39.02 1.90
2.5300 39.10 1.89 39.00 1.91
2.5350 39.095 1.895 38.985 1.915*
2.5400 39.09 1.90 38.97 1.92
2.5445 39.081 1.905 38.961 1.929*
2.5500 39.07 1.91 38.95 1.94*
2.5600 39.06 1.92 38.93 1.95
2.5700 39.05 1.93 38.90 1.96
2.5800 39.03 1.94 38.88 1.98
2.5900 39.02 1.95 38.85 1.99
2.5930 39.017 1.953 38.853 1.99*
2.6000 39.01 1.96 38.86 1.99
2.6100 39.00 1.97 38.84 2.00
2.6200 38.98 1.99 38.83 2.01
2.6300 38.97 2.00 38.81 2.02
2.6400 38.96 2.01 38.79 2.03
2.6415 38.959 2.012 38.787 2.032*
2.6500 38.95 2.02 38.77 2.04
2.6600 38.93 2.03 38.76 2.05
2.6700 38.92 2.04 38.74 2.06
2.6800 38.91 2.05 38.72 2.07
2.6900 38.89 2.06 38.70 2.08
2.7000 38.88 2.07 38.69 2.09

* value interpolated
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AEEAEXEEAEAALAAXAEAAXTAAXAAXAAXAAAXAAXAAAXAAXAAAXAAXAAAXAAAXAAXAAAXAAAXAAAAAXAX*X

Test Result for UIM Dielectric Parameter
Tue 01/Feb/2022

Freq Frequency(GHz)

FCC_eH Limits for Head Epsilon

FCC_sH Limits for Head Sigma

Test_e Epsilon of UIM

Test_s Sigma of UIM

AEEAXEIEAALTEAIEAAEXTEAAXAAXAEA AKX EAAXAAXAEAAXAAXAXAAXAAXAAAXAAAXAAXAXAAXAALAXAAAAAXAhx*k

Freq FCC_eH FCC_sH Test_e Test_s
3.3800 38.07 2.79 37.25 2.84
3.3900 38.05 2.80 37.23 2.85
3.4000 38.04 2.81 37.21 2.86
3.4100 38.03 2.82 37.19 2.87
3.4200 38.02 2.83 37.18 2.88
3.4300 38.01 2.84 37.16 2.89
3.4400 38.00 2.85 37.14 2.90
3.4550 37.9852.865 37.11 2.915*
3.4500 37.99 2.86 37.12 2.91
3.4600 37.97 2.87 37.10 2.92
3.4700 37.96 2.88 37.07 2.93
3.4800 37.95 2.89 37.05 2.94
3.4900 37.94 2.90 37.03 2.95
3.5000 37.93 2.91 37.00 2.96
3.5100 37.92 2.92 36.98 2.97
3.5200 37.91 2.93 36.96 2.98
3.5300 37.89 2.94 36.93 2.99
3.5400 37.88 2.95 36.90 3.84
3.5450 37.875 2.955 36.885 3.85*
3.5500 37.87 2.96 36.87 3.86
3.5600 37.86 2.97 36.85 3.88
3.5700 37.85 2.98 36.83 3.91
3.5800 37.84 2.99 36.81 3.93
3.5900 37.83 3.00 36.78 3.95
3.5925 37.825 3.005 36.775 3.955*
3.6000 37.81 3.02 36.76 3.97
3.6100 37.80 3.03 36.74 3.00
3.6200 37.79 3.04 36.73 3.01
3.6250 37.785 3.045 36.715 3.015*
3.6300 37.78 3.05 36.70 3.02
3.6400 37.77 3.06 36.67 3.03
3.6500 37.76 3.07 36.64 3.04
3.6575 37.753 3.078 36.625 3.048*
3.6600 37.75 3.08 36.62 3.05
3.6700 37.73 3.09 36.60 3.06
3.6800 37.72 3.10 36.58 3.07
3.6900 37.71 3.11 36.55 3.08
3.7000 37.70 3.12 36.53 3.09
3.7100 37.69 3.13 36.50 3.10
3.7200 37.68 3.14 36.48 3.11

* value interpolated
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AEEAEXEEAEAALAAXAEAAXTAAXAAXAAXAAAXAAXAAAXAAXAAAXAAXAAAXAAAXAAXAAAXAAAXAAAAAXAX*X

Test Result for UIM Dielectric Parameter
Thu 03/Feb/2022
Freq Frequency(GHz)

FCC_eH Limits for Head Epsilon
FCC_sH Limits for Head Sigma
Test_e Epsilon of UIM
Test_s Sigma of UIM

AEEAXEIEAALTEAIEAAEXTEAAXAAXAEA AKX EAAXAAXAEAAXAAXAXAAXAAXAAAXAAAXAAXAXAAXAALAXAAAAAXAhx*k

Freq FCC_eH FCC_sH Test_e Test_s
2.4100 39.26 1.76 38.44 1.76
2.4120 39.258 1.762 38.436 1.762*
2.4200 39.25 1.77 38.42 1.77
2.4300 39.24 1.78 38.40 1.78
2.4370 39.226 1.787 38.393 1.794*
2.4400 39.22 1.79 38.39 1.80
2.4420 39.216 1.792 38.38 1.802*
2.4500 39.20 1.80 38.34 1.81
2.4600 39.19 1.81 38.34 1.82
2.4620 39.186 1.812 38.336 1.822*
2.4700 39.17 1.82 38.32 1.83
2.4720 39.168 1.822 38.316 1.836*
2.4800 39.16 1.83 38.30 1.86

* value interpolated
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AEEAEXEEAEAALAAXAEAAXTAAXAAXAAXAAAXAAXAAAXAAXAAAXAAXAAAXAAAXAAXAAAXAAAXAAAAAXAX*X

Test Result for UIM Dielectric Parameter
Fri 04/Feb/2022

Freq Frequency(GHz)

FCC_eH Limits for Head Epsilon

FCC_sH Limits for Head Sigma

Test_e Epsilon of UIM

Test_s Sigma of UIM

AEEAXEIEAALTEAIEAAEXTEAAXAAXAEA AKX EAAXAAXAEAAXAAXAXAAXAAXAAAXAAAXAAXAXAAXAALAXAAAAAXAhx*k

Freq FCC_eH FCC_sH Test_e Test_s
5.1000 36.10 4.55 34.94 4.56
5.1200 36.08 4.57 34.92 4.58
5.1400 36.05 4.59 34.89 4.60
5.1600 36.03 4.61 34.87 4.63
5.1800 36.01 4.63 34.85 4.65
5.2000 35.99 4.65 34.82 4.67
5.2200 35.96 4.68 34.80 4.69
5.2400 35.94 4.70 34.78 4.71
5.2500 35.93 4.71 34.765 4.725*
5.2600 35.92 4.72 34.75 4.74
5.2800 35.89 4.74 34.72 4.76
5.3000 35.87 4.76 34.69 4.78
5.3200 35.85 4.78 34.67 4.80
5.3400 35.83 4.80 34.65 4.83
5.3600 35.80 4.82 34.63 4.85
5.3800 35.78 4.84 34.60 4.87
5.4000 35.76 4.86 34.58 4.89
5.4200 35.73 4.88 34.56 4.92
5.4400 35.71 4.90 34.55 4.94
5.4600 35.69 4.92 34.52 4.96
5.4800 35.67 4.94 34.49 4.98
5.5000 35.64 4.96 34.46 5.00
5.5200 35.62 4.98 34.44 5.02
5.5400 35.60 5.00 34.42 5.04
5.5600 35.57 5.02 34.40 5.07
5.5800 35.55 5.04 34.37 5.09
5.6000 35.53 5.07 34.35 5.11
5.6200 35.51 5.09 34.32 5.13
5.6400 35.48 5.11 34.30 5.16
5.6600 35.46 5.13 34.28 5.18
5.6800 35.44 5.15 34.26 5.20
5.7000 35.41 5.17 34.23 5.22
5.7200 35.39 5.19 34.21 5.25
5.7400 35.37 5.21 34.19 5.27
5.7450 35.365 5.215 34.185 5.275*
5.7500 35.36 5.22 34.18 5.28*
5.7600 35.35 5.23 34.17 5.29
5.7800 35.32 5.25 34.15 5.31
5.7850 35.3155.255 34.14 5.315*
5.8000 35.30 5.27 34.11 5.33
5.8200 35.28 5.29 34.09 5.36
5.8250 35.273 5.295 34.085 5.365*
5.8400 35.25 5.31 34.07 5.38
5.8600 35.23 5.33 34.05 5.40

*

value interpolated
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RF Exposure Lab

Plot 1
DUT: Dipole 750 MHz D750V3; Type: D750V3; Serial: D750V3 - SN 1053

Communication System: CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium: HSL750; Medium parameters used (interpolated): f = 750 MHz; o = 0.9 S/m; ¢, = 41.46; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 2/20/2023; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 — SN7531; ConvF(10.75, 10.75, 10.75); Calibrated: 4/12/2022;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/17/2023

Phantom: ELI v5.0; Type: QDOVAOO2AA, Serial: 1251

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

750 MHz Head/Verification/Area Scan (41x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.883 W/kg

750 MHz Head/Verification /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 31.949 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.691 mW/g

Pin= 100 mW

SAR(1 g) = 0.858 mW/g; SAR(10 g) = 0.552 mW/g

Maximum value of SAR (measured) = 0.888 W/kg

Wikg
0.883

0.708
0.532
0.35%7
0.182

0.00644
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RF Exposure Lab

Plot 2
DUT: Dipole 900 MHz D900V2; Type: D900V2; Serial: D900V2 - SN:1d128

Communication System: CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium: HSL900; Medium parameters used: f = 900 MHz; o = 0.98 S/m; &, = 41.34; p = 1000 kg/m®
Phantom section: Flat Section

Test Date: Date: 2/17/2023; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 — SN7531; ConvF(10.33, 10.33, 10.33); Calibrated: 4/12/2022;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/17/2023

Phantom: ELI v5.0; Type: QDOVAOO2AA, Serial: 1251

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

900 MHz Head/Verification/Area Scan (5x11x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.19 W/kg

900 MHz Head/Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 31.568 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.43 W/kg

Pin= 100 mW

SAR(1 g) = 1.15 W/kg; SAR(10 g) = 0.712 Wikg

Maximum value of SAR (measured) = 1.2 W/kg

Wikg
1.190

0.974
0.757
0.5
0.324

0.108
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RF Exposure Lab

Plot 3
DUT: Dipole 1750 MHz D1750V2; Type: D1750V2; Serial: D1750V2 - SN:1061

Communication System: CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium: HSL1750; Medium parameters used: f = 1750 MHz; ¢ = 1.4 S/m; ¢, = 39.24; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 1/31/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7531; ConvF(8.57, 8.57, 8.57); Calibrated: 4/16/2021;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

1750 MHz/Verification/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 5.38 W/kg

1750 MHz/Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.639 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 6.87 W/kg

Pin= 100 mW

SAR(1 g) = 3.78 W/kg; SAR(10 g) = 1.97 W/kg

Maximum value of SAR (measured) = 5.47 W/kg

Wikg
5.490

4112
3.335
2.257
1.180

0102
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RF Exposure Lab

Plot 4
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2 - SN: 5d147

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: HSL1950; Medium parameters used: f = 1900 MHz; ¢ = 1.39 S/m; ¢, = 39.87; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 1/28/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7531; ConvF(8.05, 8.05, 8.05); Calibrated: 4/16/2021;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

1900 MHz/Verification/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 5.52 W/kg

1900 MHz/Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.186 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 7.25 W/kg

Pin= 100 mW

SAR(1 g) = 4.15 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 5.79 W/kg

Wikg
5.770

4.637
3.5h04
2.372
1.239

0.106
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RF Exposure Lab

Plot 5
DUT: Dipole 2550 MHz D2550V2; Type: D2550V2; Serial: D2550V2 - SN:1003

Communication System: CW; Frequency: 2550 MHz; Duty Cycle: 1:1
Medium: HSL2550; Medium parameters used: f = 2550 MHz; ¢ = 1.94 S/m; ¢, = 38.95; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 1/27/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7531; ConvF(7.3, 7.3, 7.3); Calibrated: 4/16/2021;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

2550 MHz Body/Verification/Area Scan (61x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 9.18 W/kg

2550 MHz Body/Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.541 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 11.5 W/kg

Pin= 100 mW

SAR(1 g) = 5.64 W/kg; SAR(10 g) = 2.48 W/kg

Maximum value of SAR (measured) = 8.98 W/kg

Wikg
— 9.180

— 7.348

— 5.517

3.685

1.853

0.022
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RF Exposure Lab

Plot 6
DUT: Dipole D3500V2; Type: D3500V2; Serial: D3500V2 - SN: 1061

Communication System: CW; Frequency: 3500 MHz; Duty Cycle: 1:1
Medium: HSL 3-6 GHz; Medium parameters used: f = 3500 MHz; ¢ = 2.96 S/m; ¢, = 37; p = 1000 kg/m?
Phantom section: Flat Section

Test Date: Date: 2/1/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7531; ConvF(6.8, 6.8, 6.8); Calibrated: 4/16/2021;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

3500 MHz Head/Verification/Area Scan (7x9x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 1.62 W/kg

3500 MHz Head/Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=4mm
Reference Value = 52.432 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.64 W/kg

Pin= 10 mW

SAR(1 g) = 0.678 W/kg; SAR(10 g) = 0.256 W/kg
Maximum value of SAR (measured) = 1.68 W/kg

Wikg
1.700

1.360
1.020
0.680

0.340
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RF Exposure Lab

Plot 7
DUT: Dipole D3700V2; Type: D3700V2; Serial: D3700V2 - SN:1024

Communication System: CW; Frequency: 3700 MHz; Duty Cycle: 1:1
Medium: HSL 3-6 GHz; Medium parameters used: f = 3700 MHz; ¢ = 3.09 S/m; ¢, = 36.53; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 2/1/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 — SN7531; ConvF(6.4, 6.4, 6.4); Calibrated: 4/16/2021;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

3700 MHz Head/Verification/Area Scan (61x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.63 W/kg

3700 MHz Head/Verification/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 54.976 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.35 W/kg

Pin=10 mW

SAR(1 g) = 0.695 W/kg; SAR(10 g) = 0.252 W/kg

Maximum value of SAR (measured) = 1.71 W/kg

Wikg
— 1.670

— 1.336

— 1.002

0.663

0.334
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RF Exposure Lab

Plot 8
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN: 881

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: HSL2450; Medium parameters used: f = 2450 MHz; ¢ = 1.81 S/m; ¢, = 38.34; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 2/3/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 — SN7530; ConvF(7.65, 7.65, 7.65); Calibrated: 1/14/2022;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1416; Calibrated: 4/22/2021

Phantom: ELI v5.0; Type: QDOVAOO2AA, Serial: 2037

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

Head Verification/2450 MHz/Area Scan (61x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 8.22 W/kg

Head Verification/2450 MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.025 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 11.05 W/kg

Pin=100 mW

SAR(1 g) = 5.46 W/kg; SAR(10 g) = 2.52 W/kg
Maximum value of SAR (measured) = 8.96 W/kg

Wikg
8.950

Z7.160
h.370
3.580

1.790
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RF Exposure Lab

Plot 9
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1119

Communication System: CW; Frequency: 5250 MHz; Duty Cycle: 1:1
Medium: HSL 3-6 GHz; Medium parameters used (interpolated): f = 5250 MHz; o = 4.725 S/m; ¢, = 34.765; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 2/4/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 — SN7530; ConvF(5.45, 5.45, 5.45); Calibrated: 1/14/2022;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1416; Calibrated: 4/22/2021

Phantom: ELI v5.0; Type: QDOVAOO2AA, Serial: 2037

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

Head Verification/5250 MHz/Area Scan (61x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.47 W/kg

Head Verification/5250 MHz/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 15.267 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.22 W/kg

Pin=10 mwW

SAR(1 g) = 0.803 W/kg; SAR(10 g) = 0.226 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.88 W/kg

Wikg
1.890

1.512
1.134
0.756

0.378

© 2022 RF Exposure Lab, LLC Page 194 of 349

This report shall not be reproduced except in full without the written approval of RF Exposure Lab, LLC.



Report Number: SAR.20220203

RF Exposure Lab

Plot 10
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1119

Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium: HSL 3-6 GHz; Medium parameters used: f = 5600 MHz; ¢ = 5.11 S/m; ¢, = 34.35; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 2/4/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 — SN7530; ConvF(4.8, 4.8, 4.8); Calibrated: 1/14/2022;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1416; Calibrated: 4/22/2021

Phantom: ELI v5.0; Type: QDOVAOO2AA, Serial: 2037

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

Head Verification/5600 MHz/Area Scan (61x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.72 W/kg

Head Verification/5600 MHz/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 15.398 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.59 W/kg

Pin=10 mW

SAR(1 g) = 0.835 W/kg; SAR(10 g) = 0.241 W/kg
Maximum value of SAR (measured) = 2.01 W/kg

Wikg
2.030

1.624
1.218
0.e2

0.406
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RF Exposure Lab

Plot 11
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1119

Communication System: CW; Frequency: 5750 MHz; Duty Cycle: 1:1
Medium: HSL 3-6 GHz; Medium parameters used (interpolated): f = 5750 MHz; o = 5.28 S/m; ¢, = 34.18; p = 1000 kg/m?
Phantom section: Flat Section

Test Date: Date: 2/4/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 — SN7530; ConvF(4.98, 4.98, 4.98); Calibrated: 1/14/2022;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1416; Calibrated: 4/22/2021

Phantom: ELI v5.0; Type: QDOVAOO2AA, Serial: 2037

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

Head Verification/5750 MHz/Area Scan (61x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.61 W/kg

Head Verification/5750 MHz/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 14.521 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 2.34 W/kg

Pin=10 mwW

SAR(1 g) = 0.805 W/kg; SAR(10 g) = 0.233 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.78 W/kg

Wikg
1.780

1.424
1.068
0712

0.356
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RF Exposure Lab

Plot 1
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 20 MHz, QPSK); Frequency: 680.5 MHz; Duty Cycle: 1:1
Medium: HSL750; Medium parameters used (interpolated): f = 680.5 MHz; ¢ = 0.851 S/m; &, = 41.687; p = 1000 kg/m?
Phantom section: Flat Section

Test Date: Date: 2/20/2023; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 — SN7531; ConvF(10.75, 10.75, 10.75); Calibrated: 4/12/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/17/2023

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B71 LTE/Left Mid 1 RB 24 Offset/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.17 W/kg

B71 LTE/Left Mid 1 RB 24 Offset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.698 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.31 W/kg

SAR(1 g) = 1.04 W/kg; SAR(10 g) = 0.721 Wikg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.09 W/kg

Wikg
1.090

0.892
0.694
0.495
0.297

0.099
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RF Exposure Lab

Plot 2
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 10 MHz, QPSK); Frequency: 711 MHz; Duty Cycle: 1:1
Medium: HSL750; Medium parameters used (interpolated): f = 711 MHz; o = 0.871 S/m; ¢, = 41.685; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 2/20/2023; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 — SN7531; ConvF(10.75, 10.75, 10.75); Calibrated: 4/12/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/17/2023

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B12 LTE/Left High 1 RB 24 Offset/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.74 W/kg

B12 LTE/Left High 1 RB 24 Offset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.17 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 2.09 W/kg

SAR(1 g) = 1.23 W/kg; SAR(10 g) = 0.825 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.83 W/kg

Wikg
1.830

1.490
1.150
0.810
0.470

0.130

© 2022 RF Exposure Lab, LLC Page 199 of 349

This report shall not be reproduced except in full without the written approval of RF Exposure Lab, LLC.



Report Number: SAR.20220203

RF Exposure Lab

Plot 3
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 10 MHz, QPSK); Frequency: 782 MHz; Duty Cycle: 1:1
Medium: HSL750; Medium parameters used (interpolated): f = 782 MHz; o = 0.922 S/m; ¢, = 41.268; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 2/21/2023; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 — SN7531; ConvF(10.75, 10.75, 10.75); Calibrated: 4/12/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/17/2023

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B13 LTE/Left Mid 1RB 24 Offset/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.52 W/kg

B13 LTE/Left Mid 1RB 24 Offset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.903 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.78 W/kg

SAR(1 g) =1.16 W/kg; SAR(10 g) = 0.712 Wikg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.55 W/kg

Wikg
1.550

1.262
0.974
0.686
0.398

0.110
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RF Exposure Lab

Plot 4
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 10 MHz, QPSK); Frequency: 793 MHz; Duty Cycle: 1:1
Medium: HSL750; Medium parameters used (interpolated): f = 793 MHz; o = 0.93 S/m; &, = 41.208; p = 1000 kg/m?
Phantom section: Flat Section

Test Date: Date: 2/21/2023; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 — SN7531; ConvF(10.75, 10.75, 10.75); Calibrated: 4/12/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/17/2023

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B14 LTE/Left Mid 1RB 24 Offset/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.80 W/kg

B14 LTE/Left Mid 1RB 24 Offset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.193 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 2.15 W/kg

SAR(1 g) = 1.37 W/kg; SAR(10 g) = 0.851 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.87 W/kg

Wikg
1.870

1.522
1.174
0.827
0.479

0.131
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Report Number: SAR.20220203

RF Exposure Lab

Plot 5
DUT: ST1; Type: Tablet; Serial: 014

Communication System: UMTS (WCDMA); Frequency: 846.6 MHz; Duty Cycle: 1:1
Medium: HSL835; Medium parameters used (interpolated): f = 846.6 MHz; o = 0.927 S/m; ¢, = 41.417; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 2/17/2023; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 — SN7531; ConvF(10.33, 10.33, 10.33); Calibrated: 4/12/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/17/2023

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B5 WCDMA/Left High/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.40 W/kg

B5 WCDMA/Left High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.418 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.82 W/kg

SAR(1 g) = 1.20 W/kg; SAR(10 g) = 0.723 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.60 W/kg

Wikg
1.600

1.303
1.006
0.709
0.112

0.115
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Report Number: SAR.20220203

RF Exposure Lab

Plot 6
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 15 MHz, QPSK); Frequency: 821.5 MHz; Duty Cycle: 1:1
Medium: HSL835; Medium parameters used (interpolated): f = 821.5 MHz; ¢ = 0.91 S/m; €, = 41.418; p = 1000 kg/m®
Phantom section: Flat Section

Test Date: Date: 2/17/2023; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 — SN7531; ConvF(10.33, 10.33, 10.33); Calibrated: 4/12/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/17/2023

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B26 LTE/Left Low 1 RB 37 Offset/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.74 W/kg

B26 LTE/Left Low 1 RB 37 Offset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.033 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 2.03 W/kg

SAR(1 g) = 1.21 W/kg; SAR(10 g) = 0.787 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.76 W/kg

Wik
1.760

1.432
1.104
0.7¢7
0.449

0.121
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Report Number: SAR.20220203

RF Exposure Lab

Plot 7
DUT: ST1; Type: Tablet; Serial: 014

Communication System: UMTS (WCDMA); Frequency: 1752.6 MHz; Duty Cycle: 1:1
Medium: HSL1750; Medium parameters used (interpolated): f = 1752.6 MHz; o = 1.403 S/m; g, = 39.235; p = 1000 kg/m?
Phantom section: Flat Section

Test Date: Date: 1/31/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7531; ConvF(8.57, 8.57, 8.57); Calibrated: 4/16/2021
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B4 WCDMA/Left High/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.65 W/kg

B4 WCDMA/Left High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.03 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 2.08 W/kg

SAR(1 g) = 1.04 W/kg; SAR(10 g) = 0.529 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.63 W/kg

B4 WCDMA/Left High/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.03 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) = 0.822 W/kg; SAR(10 g) = 0.385 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.806 W/kg

Wikg
— 0.806

— 0.647

0.488

0.329

0.170

0.011
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Report Number: SAR.20220203

RF Exposure Lab

Plot 8
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 20 MHz, QPSK); Frequency: 1770 MHz; Duty Cycle: 1:1
Medium: HSL1750; Medium parameters used: f = 1770 MHz; ¢ = 1.42 S/m; €, = 39.2; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 1/31/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7531; ConvF(8.57, 8.57, 8.57); Calibrated: 4/16/2021
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOQO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B66 LTE/Left High 1 RB 49 Offset/Area Scan (5x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.14 W/kg

B66 LTE/Left High 1 RB 49 Offset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.517 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.80 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.579 Wikg

Maximum value of SAR (measured) = 1.28 W/kg

B66 LTE/Left High 1 RB 49 Offset/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.517 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.924 W/kg

SAR(1 g) = 0.544 W/kg; SAR(10 g) = 0.302 W/kg

Maximum value of SAR (measured) = 0.606 W/kg

Wikg
— 0.606

— 0.487

0.368

0.249

0.130

0.011
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Report Number: SAR.20220203

RF Exposure Lab

Plot 9
DUT: ST1; Type: Tablet; Serial: 014

Communication System: UMTS (WCDMA); Frequency: 1907.6 MHz; Duty Cycle: 1:1
Medium: HSL1900; Medium parameters used (interpolated): f = 1907.6 MHz; ¢ = 1.398 S/m; ¢, = 39.855; p = 1000 kg/m?
Phantom section: Flat Section

Test Date: Date: 1/28/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7531; ConvF(8.05, 8.05, 8.05); Calibrated: 4/16/2021
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOQO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B2 WCDMA/Left High/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.75 W/kg

B2 WCDMA/Left High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.366 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 2.30 W/kg

SAR(1 g) = 1.09 W/kg; SAR(10 g) = 0.554 Wikg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.75 W/kg

Wikg
— 1.750

— 1.404

1.067

0.711

0.365

0.0€19
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Report Number: SAR.20220203

RF Exposure Lab

Plot 10
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 20 MHz, QPSK); Frequency: 1882.5 MHz; Duty Cycle: 1:1
Medium: HSL1900; Medium parameters used (interpolated): f = 1882.5 MHz; ¢ = 1.39 S/m; ¢, = 39.905; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 1/28/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 - SN7531; ConvF(8.05, 8.05, 8.05); Calibrated: 4/16/2021
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B25 LTE/Left Mid 1 RB 49 Offset/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.04 W/kg

B25 LTE/Left Mid 1 RB 49 Offset/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.053 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 2.03 W/kg

SAR(1 g) = 1.04 W/kg; SAR(10 g) = 0.478 Wikg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.45 W/kg

Wikg
1.450

1.163
0.876
0.589
0.302

0.015
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Report Number: SAR.20220203

RF Exposure Lab

Plot 11
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 20 MHz, QPSK); Frequency: 2535 MHz; Duty Cycle: 1:1
Medium: HSL2550; Medium parameters used (interpolated): f = 2535 MHz; ¢ = 1.915 S/m; ¢, = 38.985; p = 1000 kg/m?
Phantom section: Flat Section

Test Date: Date: 1/27/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 - SN7531; ConvF(7.3, 7.3, 7.3); Calibrated: 4/16/2021
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B7 LTE/Left 1 RB 49 Offset Mid/Area Scan (7x10x1): Measurement grid: dx=10mm, dy=10mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.30 W/kg

B7 LTE/Left 1 RB 49 Offset Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.364 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 2.05 W/kg

SAR(1 g) = 1.09 W/kg; SAR(10 g) = 0.414 Wikg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.49 W/kg

Wikg
1.490

1.192
0.895
0.597
0.300

0.00247
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Report Number: SAR.20220203

RF Exposure Lab

Plot 12
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 20 MHz, QPSK); Frequency: 2593 MHz; Duty Cycle: 1:1
Medium: HSL2550; Medium parameters used (interpolated): f = 2593 MHz; ¢ = 1.99 S/m; ¢, = 38.853; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 1/27/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 - SN7531; ConvF(7.3, 7.3, 7.3); Calibrated: 4/16/2021
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B41 LTE/Left 1 RB 49 Offset Mid/Area Scan (7x10x1): Measurement grid: dx=10mm, dy=10mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.44 W/kg

B41 LTE/Left 1 RB 49 Offset Mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.282 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) = 1.01 W/kg; SAR(10 g) = 0.446 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.44 W/kg

Wikg
1.440

1.152
0.864
0.576
0.288

0.000153
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Report Number: SAR.20220203

RF Exposure Lab

Plot 13
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 20 MHz, QPSK); Frequency: 3500 MHz; Duty Cycle: 1:1
Medium: HSL3-6GHz; Medium parameters used: f = 3500 MHz; ¢ = 2.96 S/m; ¢, = 37; p = 1000 kg/m?
Phantom section: Flat Section

Test Date: Date: 2/1/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7531; ConvF(6.8, 6.8, 6.8); Calibrated: 4/16/2021
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B42 LTE/Left 1 RB 49 Offset Mid/Area Scan (7x10x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.827 W/kg

B42 LTE/Left 1 RB 49 Offset Mid/Zoom Scan (7x7x8)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=4mm
Reference Value = 3.153 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.89 W/kg

SAR(1 g) = 0.999 W/kg; SAR(10 g) = 0.336 W/kg

Maximum value of SAR (measured) = 1.06 W/kg

Wikg
— 1.060

— 0.849

0.638

0.426

0.215

0.00381
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Report Number: SAR.20220203

RF Exposure Lab

Plot 14
DUT: ST1; Type: Tablet; Serial: 014

Communication System: LTE (SC-FDMA, 1 RB, 20 MHz, QPSK); Frequency: 3625 MHz; Duty Cycle: 1:1
Medium: HSL3-6GHz; Medium parameters used (interpolated): f = 3625 MHz; o = 3.015 S/m; ¢, = 36.715; p = 1000 kg/m?®
Phantom section: Flat Section

Test Date: Date: 2/1/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7531; ConvF(6.4, 6.4, 6.4); Calibrated: 4/16/2021
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1321; Calibrated: 1/12/2022

Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: 1065

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

B48 LTE/Left 1 RB 49 Offset Mid/Area Scan (7x10x1): Measurement grid: dx=10mm, dy=10mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.840 W/kg

B48 LTE/Left 1 RB 49 Offset Mid/Zoom Scan (7x7x8)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=4mm
Reference Value = 3.855 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.67 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.341 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.09 W/kg

Wikg
—1.090

— 0,873

0.656

0.439

0.222

0.00455
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Report Number: SAR.20220203

RF Exposure Lab

Plot 15
DUT: ST1; Type: Tablet; Serial: 014

Communication System: WiFi 802.11b (DSSS, 1 Mbps); Frequency: 2462 MHz; Duty Cycle: 1:1
Medium: HSL2450; Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.822 S/m; ¢, = 38.336; p = 1000 kg/m?
Phantom section: Flat Section

Test Date: Date: 2/3/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 - SN7530; ConvF(7.65, 7.65, 7.65); Calibrated: 1/14/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1416; Calibrated: 4/22/2021

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

2.4 GHz/Secondary Left 11/Area Scan (7x9x1): Measurement grid: dx=10mm, dy=10mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.72 W/kg

2.4 GHz/Secondary Left 11/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.841 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.04 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.426 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.72 W/kg

Wikg
1.720

1.377
1.034
0.692
0.349

0.00587
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Report Number: SAR.20220203

RF Exposure Lab

Plot 16
DUT: ST1; Type: Tablet; Serial: 014

Communication System: WiFi 802.11a (OFDM, 6 Mbps); Frequency: 5300 MHz; Duty Cycle: 1:1
Medium: HSL3-6GHz; Medium parameters used: f = 5300 MHz; o = 4.78 S/m; ¢ = 34.69; p = 1000 kg/m®
Phantom section: Flat Section

Test Date: Date: 2/4/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 - SN7530; ConvF(5.45, 5.45, 5.45); Calibrated: 1/14/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1416; Calibrated: 4/22/2021

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:
5.2 GHz/Secondary Left 60/Area Scan (7x9x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.93 W/kg

5.2 GHz/Secondary Left 60/Zoom Scan (8x8x16)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 2.559 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 4.08 W/kg

SAR(1 g) = 1.06 W/kg; SAR(10 g) = 0.379 Wikg

Maximum value of SAR (measured) = 1.89 W/kg

Wikg
1.890

1.514
1.137
0.761
0.385

0.0087
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Report Number: SAR.20220203

RF Exposure Lab

Plot 17
DUT: ST1; Type: Tablet; Serial: 014

Communication System: WiFi 802.11a (OFDM, 6 Mbps); Frequency: 5620 MHz; Duty Cycle: 1:1
Medium: HSL3-6GHz; Medium parameters used: f = 5620 MHz; o = 5.13 S/m; ¢ = 34.32; p = 1000 kg/m®
Phantom section: Flat Section

Test Date: Date: 2/4/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C
Probe: EX3DV4 - SN7530; ConvF(4.8, 4.8, 4.8); Calibrated: 1/14/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1416; Calibrated: 4/22/2021

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037
Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:
5.6 GHz/Primary Top 124/Area Scan (7x9x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 2.25 W/kg

5.6 GHz/Primary Top 124/Zoom Scan (8x8x16)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 9.255 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 4.88 W/kg

SAR(1 g) = 1.09 W/kg; SAR(10 g) = 0.338 W/kg

Maximum value of SAR (measured) = 2.34 W/kg

Wikg
2.340

1.875
1.410
0.945
0.480

0.015%
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Report Number: SAR.20220203

RF Exposure Lab

Plot 18
DUT: ST1; Type: Tablet; Serial: 014

Communication System: WiFi 802.11a (OFDM, 6 Mbps); Frequency: 5785 MHz; Duty Cycle: 1:1

Medium: HSL3-6GHz; Medium parameters used (interpolated): f = 5785 MHz; ¢ = 5.315 S/m; ¢ = 34.14; p = 1000 kg/m®
Phantom section: Flat Section

Test Date: Date: 2/4/2022; Ambient Temp: 23 °C; Tissue Temp: 21 °C

Probe: EX3DV4 - SN7530; ConvF(4.98, 4.98, 4.98); Calibrated: 1/14/2022
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1416; Calibrated: 4/22/2021

Phantom: ELI v5.0; Type: QDOVAOQOQ2AA,; Serial: 2037

Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Procedure Notes:

5.8 GHz/Primary Top 157/Area Scan (7x9x1): Measurement grid: dx=10mm, dy=10mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 2.49 W/kg

5.8 GHz/Primary Top 157/Zoom Scan (9x9x16)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 10.39 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 6.51 W/kg

SAR(1 g) = 1.06 W/kg; SAR(10 g) = 0.324 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 2.58 W/kg

Wikg
2,580

2.064
1.548
1.032

0.516
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Appendix C — SAR Test Setup Photos

Test Position Back 0 mm Gap

Note: Cables are removed prior to testing.
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Test ositionwﬁl_“eflo mm Gap

Note: Cables are removed prior to testing.
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Test Position Top 0 mm Gap

Note: Cables are removed prior to testing.
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Antenna Locations
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Front of Device
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Back of Device
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Appendix D — Probe Calibration Data Sheets
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 3004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration procedure(s}

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {Sl}.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All caiibrations have been conducted in the dosed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%,

Cafibration Equipment used (M&TE critical for calibration)

Primary Standards iD Cal Date {Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292} Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 {No. 217-03251) Apr-22

Power sensor NRP-Z51 SN: 103245 09-Apr-21 (No. 217-03292) Apr-22

Reference 20 dB Attenuator SN: CC2552 (20x) 09-Aps-21 (No. 217-03343) Apr-22

DAE4 SN: 660 13-Oct-21 (No. DAE4-660_0ci21) Oct-22

Reference Probe ES3DV2 SN: 3013 27-Dec-21 (No. ES3-3013_Dec21) Dec-22

Secondary Standards iD Check Date {in house) Scheduled Check
Power meter E4419B SN: GB41203874 06-Apr-16 (in house check Jun-20) In house check: Jun-22
Power sensor E4412A SN: MY414598087 08-Apr-186 {in house check Jun-20) In house check: Jun-22
Power sensor E4412A, SN: 000110210 06-Apr-16 {in house check Jun-20) In house check: Jun-22
RF generator HP 8648C SN US3642001700 04-Aug-99 {in house check Jun-20) In house check: Jun-22
Network Analyzer E8358A, SN: US41080477 31-Mar-14 {in house check Oct-20) In house check: Oct-22

Name Function Signature

Calibrated by: ; S T
Approved by:

Issued: January 19, 2022
This calibration certificate shall not be reproduced excapt in full without written approval of the laboratory.
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Calibration Laboratory of _\\\\‘\‘@?‘Z’ S Schweizerischar Kalibrierdienst

Schmid & Partner ﬁ ¢ Service suisse d'étalonnage
Engineering AG T S Servizio svizzero di taratura

Zoughausstrasse 43, 3004 Zurich, Switzerland ix,ﬁ\\? Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificatas

Glossary:

TSL tissue simulating liquid

NORMx.y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B CD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization $ 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 = 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a} |EC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human
Exposure To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices -
Part 1528: Human Models, instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October
2020.
b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

* NORMx,y,2: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx.y,z are only intermediate vaiues, i.e., the uncertainties of NORMx.y,z does not affect the E2-field
uncertainty inside TSL {see below ConvF).

»  NORM(f)x.y.z = NORMxy,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

+ DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

o Axy.z Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

»  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz2) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth} 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
to NORMX,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

»  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

» Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis}. No tolerance required.

» Connector Angle: The angle is assessed using the information gained by determining the NORMX (no
uncertainty required).

Certificate No: EX3-7530_Jan22 Page 2 of 10



EX3DV4 - SN:7530

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7530

Basic Calibration Parameters

January 14, 2022

Sensor X Sensor Y SensorZ Unc (k=2}
Norm (pVivimp2)h 0.42 0.48 0.43 +10.1%
DCP {mv)B 89.3 99.7 98.7
Calibration Results for Modulation Response
uiD Communication System Name A B c D VR Max UncE
dB dBVpv dB mV dev. (k=2}
0 Ccw X 0.0 0.0 1.0 0.00 1593 22% | 247 %
Y 0.0 0.0 1.0 142.4
Z 0.0 0.0 1.0 141.6

multiplied by the coverage factor k
probability of approximately 95%.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
=2, which for a normal distribution corresponds to a coverage

A The uncertainties of Norm X,Y.Z do not affect the E2-field uncertainty inside TSL (see Pages 5 and 6).
® Numerical linearization parameter: uncertainty not requived.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and s expressed for the square of the

field value,

Centificate No: EX3-7530_Jan22
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EX3DV4—- BN:7530

January 14, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7530

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) -141.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabied
Prabe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.

Certificate No: EX3-7530_Jan22
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EX3DV4- SN:7530 January 14, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7530

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth & Unc
f(MHz) ¢ Permmittivity F {S/m)F ConvF X | ConvFY | ConvFZ | Alpha® {mm} {k=2)

13 55.0 0.75 19.61 19.61 19.61 0.00 1.00 +13.3%

30 55.0 0.75 17.99 17.99 17.99 0.00 1.00 +13.3%
750 41.9 0.89 10.44 10.44 10.44 0.56 0.80 +12.0%
900 41.5 0.97 9.98 9.98 9.98 0.48 0.80 +120%
1300 40.8 1.14 9.27 9.27 9.27 0.40 0.95 £12.0%
1750 40.1 1.37 8.42 8.42 8.42 0.30 0.86 +12.0%
1900 40.0 1.40 8.06 8.06 8.06 0.30 0.86 £12.0%
2300 39.5 1.67 7.85 7.85 7.85 0.34 0.90 +12.0%
2450 39.2 1.80 7.65 7.65 7.65 0.33 0.90 +12.0%
2600 39.0 1.96 7.42 7.42 7.42 0.35 0.90 +12.0%
3300 38.2 2.71 7.12 7.12 7.12 0.35 1.30 +131%
3500 37.9 291 7.10 7.10 7.10 0.35 1.30 +13.1%
3700 37.7 3.12 6.90 6.90 6.90 0.35 1.30 +131%
3900 37.5 3.32 6.83 6.83 6.83 0.40 1.60 £13.1%
4200 37.1 3.63 6.38 6.38 6.38 0.40 1.70 +13.1%
5250 35.9 4.71 5.45 5.45 545 0.40 1.80 +131%
5600 355 5.07 4.80 4.80 4.80 0.40 1.80 131 %
5750 35.4 5.22 4.98 4.98 4.98 0.40 1.80 +13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher {see Page 2), else it is restricted to + 50 MHz. The
unceriainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at
6 MHz Is 4-9 MHz. and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (e and =) can be relaxed to £ 10% if liquid compensation formula is applied to
measured SAR values, At frequencies above 3 GHz, the validity of tissue parameters (= and o) is restricted to £ 5%. The uncertainly is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

2 Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary,
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EX3DV4- SN:7530

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7530

Calibration Parameter Determined in Head Tissue Simulating Media

January 14, 2022

Relative Conductivity Depth & Unc
f{MH2)¢ | Pemittivity " (Stm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
6500 34.5 6.07 5.60 5.60 560 0.20 2.50 186 %

© Frequency validity above 6GHz is + 700 MHz.

the indicated frequency band.

F At frequencies 6-10 GHz, the validity of tissue parameters (z and o) can be relaxed to £ 10% if liquid compensation formula is applied to measured
SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

The uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for

& Alpha/Dapth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz: below + 2% for frequencies between 3-6 GHz; and betow + 4% for frequencies between 6-10
GHz at any distance larger than half the probe tip diameter from the boundary.
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EX3DV4— SN:7530 January 14, 2022

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: & 6,3% (k=2)
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EX3DV4- SN;7530

January 14, 2022

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2)
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EX3DV4—- 8N:7530

Input Signal [uV]
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Uncertainty of Linearity ~ssessment: 1 0.6% (k=2)
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EX3DV4- SN:7530 January 14, 2022

Conversion Factor Assessment

f = 900 MHz,WGLS R9 (H_convF) f = 1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Certificate No: EX3-7530_Jan22 Page 10 of 10



Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 3004 Zurich, Switzerland

Accredited by the Swiss Accredilation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemeant for the recognition of calibration certificates

Calibration procedure(s}

Calibration date:

Calibration Equipment used (M&TE crilical for calibration}

S
Cc
S

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

v

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {s).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperalure {22 + 3)°C and humidity < 70%.

Primary Standards D Cal Dale {Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 (No. 217-032982) Apr-22

Reference 20 dB Attenuator SN: CC2552 {20x) 03-Apr-21 {No. 217-03343) Apr-22

DAE4 SN: 860 23-Dec-20 (No. DAE4-660_Dec20) Dec-21

Reference Probe ES3DV2 SN: 3013 30-Dec-20 (No. ES3-3013_Dec20) Dec-21

Secondary Standards ID Check Date {in house) Scheduled Check
Power meler E4419B SN: 5B41293874 06-Apr-16 {in house check Jun-20) In house check: Jun-22
Power sensor E4412A SN: MY41495087 06-Apr-18 (in house check Jun-20} In house check: Jun-22
Power sensor E4412A SN: 000110210 08-Apr-16 (in house check Jun-20} In house check: Jun-22
RF generalor HP 5648C SN: US3642U01700 04-Aug-99 (in house check Jun-20} In house check: Jun-22
Network Analyzer EB3584A SN US41080477 31-Mar-14 (in house check O¢t-20) In house check: Oct-21

Calibrated by:

Approved by:

Name

Function

This calibration certificate shall not be reproduced excepl in full without written approval of the laboratory.

Signature

tssued: April 20, 2021

Certificate No: EX3-7531_Apr21

Page 1 of 10



Calibration Laboratory of R

i NN 2 S Schweizerischer Kallbrierdienst

Schmid & Partner % \\:://E:e C  Service suisse détalonnage

Engineering AG 3N g Serviziosvizzero ditaratura
Zeughausstrasse 43, 83004 Zurich, Switzerland ‘r/,%ﬁ‘\‘\\? Swiss Calibration Service
Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A BCD moduiation dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization 9§ S rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 =0is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system
Calibration is Performed According to the Following Standards:

a) IEEE 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) [EC 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) |EC 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) KDEB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Methods Applied and interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization $ = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegu ide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E>-field
uncertainty inside TSL (see below ConvF).

NORM(f}x.y,z = NORMx.y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media.

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

Ax.y.Z; Bx.y,z; Cx,y,z; Dx,y,z; VRx,y,z. A, B, C, D are numerical finearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) 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
to NORMXx,y,z * ConvF whereby the uncertainty corresponds ta that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

Spherical isotropy (3D deviation from isotropy}: in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx {no
uncertainty required).

Cerificate No: EX3-7531_Apr21 Page 2 of 10



EX3DV4 — SN:7531 April 16, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7531

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm {(uWV/(V/im)y* 0.39 0.47 0.40 +10.1 %
DCP (mV)® 100.2 101.2 98.6

Modulation Calibration Parameters

UID Communijcation System Name A B c D VR Unc®
dB dBvVpv dB mv {k=2)
0 cw X 0.0 0.0 1.0 0.00 1955 33 %
Y 0.0 0.0 1.0 1895
Z 0.0 0.0 1.0 192.0

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%.

“ The uncertainties of Norm X,Y.Z do not affect the E>-field uncertainty inside TSL (see Pages 5 and 6).
Numerical linearizalion parameter: uncertainty nol required,

€ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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EX3DV4—- SN:7531

April 16, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7531

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) -173.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.
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EX3DV4- SN:7531

April 16, 2021

DASY/EASY - Parameters of Probe; EX3DV4 - SN:7531

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MH2)® | Pemmittivity” (8im)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
150 52.3 0.76 12.89 12.89 12.89 0.00 1.00 +13.3%
220 49.0 0.81 12,66 12.66 12.66 (.00 1.00 +13.3%
300 45.3 0.87 12.09 12.09 12.09 0.10 1.30 +133%
450 435 0.87 11.21 11.21 11.21 .16 1.30 +13.3%
600 427 0.88 10.64 10.64 10.64 0.10 1.25 £13.3%
750 41.9 0.89 10.49 10.49 10.49 0.63 0.80 +12.0 %
900 41.5 0.97 10.16 10.16 10.16 0.54 0.80 +12.0%
1750 40.1 1.37 8.57 8.57 857 0.233 0.86 +12.0 %
1900 40.0 1.40 8.05 8.05 8.05 0.37 0.86 +12.0%
2300 39.5 1.67 7.88 7.88 7.88 0.29 0.90 +12.0%
2450 39.2 1.80 7.57 7.57 7.57 0.37 0.90 +12.0%
2600 39.0 1.96 7.30 7.30 7.30 0.40 0.90 +12.0%
3500 37.9 2.9 6.80 6.80 6.80 0.40 1.35 +13.1%
3700 37.7 3.12 6.40 6.40 6.40 0.40 1.35 +13.1%
5250 35.9 4,71 519 5.19 5.19 0.40 1.80 2131 %
5600 35.5 5.07 4,65 4.65 4.65 0.40 1.80 +13.1%
5750 354 5.22 475 475 4.75 0.40 1.80 +13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to 2 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty al calibration frequency and the uncertainty for the indicated frequency band. Frequency validity

betow 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at

6 MHz is 4-9 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to + 110 MHz.
F At frequencies below 3 GHz, the validity of tissue parameters (c and a} can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (s and o) is restricted to 2 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.

@ Alpha/Depih are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is

always less than 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip

diameter from the boundary.
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EX3DV4- SN:7531 April 16, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7531

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth” Unc
f(MHZ)® | Permittivity" (s'm)f ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
6500 34.5 6.07 5.40 5.40 540 0.20 2.50 +186 %

¢ Frequency validity above 6GHz is + 700 MHz. The uncertainty is the R3S of the ConvF uncertainty at calibration frequency and the uncertainty for
ihe indicated frequency band.

F At frequencies 6-10 GHz, the validity of lissue parameters {e and o) can be relaxed to + 10% if liquid compensation formula is applied to measured
SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicaled largel tissue parameters.

¢ Alpha/Depth are determined during calibration. SPEAG warranis ihal the remaining deviation due lo the boundary effect after compensation is
always less than x 1% for frequencies below 3 GHz; below + 2% for frequencies between 3-8 GHz; and below = 4% for frequencies between 6-10
GHz al any distance larger than half the probe tip diameter from the boundary.
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EX3DV4— SN:7531 April 16, 2021

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4— SN:7531

April 16, 2021
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Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2)
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Dynamic Range f(SARy¢aq)
(TEM cell , foyy= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
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Uncertainty of Spherical Isotropy Assessment: t 2.6% (k=2)
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RF Exposure Lab

|CALIBRATION CERTIFICATE I

EX3DV4 - SN:7531

. Certiticate No: EX3-7531_Apr22

Client

Object

QA CAL-01.v8, QA CAL-12.v9, QA CAL-14.v6, QA CAL-23.vH,
QA CAL-25.v7
Calibration procedure for dosimetric E-field probes

Calibration procedure(s)

Calibration date: Aprit 12, 2022

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the cerlificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration)

Primary Standards D Cal Dale (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104773 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Paower sensor NRP-291 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN; CC2552 (20x) 04-Apr-22 (No. 217-03527) Apr-23

DAE4 SN; 660 13-Oct-21 (No. DAE4-660_Oct21} Qct-22

Reference Probe ES30V2 SN: 3013 27-Deg-21 (No. ES3-3013_Dec21) Dec-22

Secondary Slandards 10 Check Date {in house) Scheduled Check

Power meter E44198 SN: GB41293874 06-Apr-16 {in house check Jun-2{) In house check: Jun-22

Power sensor E44124 SN: MY 41498087 06-Apr-16 {in house check Jun-2Q) In house check: Jun-22

Power sensor E44124 SN: 000110210 06-Apr-16 {in house check Jun-20) In house check: Jun-22

RF generator HP 8648C SN US3642U01700 04-Aug-99 (in house check Jun-20} In house check: Jun-22

Network Analyzer E83584 SN: US41080477 3t-Mar-14 (in house check Oct-20) In house check: Oct-22
Name Function Signature

Calibrated by; Lalf Kiysner Laboratory Technician W%

Approved by: Sven Kilhn Deputy Manager

This calibration certificate shall not be reproduced except in full without wrillen approval of the laboratory.

G &

e

Issued: April 12, 2022
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Calibration Laboratory of cﬁ“\'&"‘% S Schweizerischer Kalibrierdienst

Schmid & Partner ;ﬁ C Service suisse d'étalonnage
Engineering AG =N P Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland €,;%ﬁ\\0\3‘ Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

NORMXx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,2

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 3 rotation around an axis that is in the plane normal to probe axis {at measurement center),

i.e., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human
Exposure To Radio Frequency Fields From Hand-Held And Body-Worn Wiretess Communication Devices -
Part 1528: Human Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October
2020.
b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Methods Applied and Interpretation of Parameters:

+  NORMx,y,z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; f » 1800 MHz: R22 waveguide).
NORMXx,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field
uncertainty inside TSL {see below ConvF).

+  NORM(x,y,z = NORMx.y,z * frequency_response {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of Convf,

¢ DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

«  Axy.z Bxy.z Cxy.z; Dx.y,z, VRx,y.Z2: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode,

+  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHZ) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) 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
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from * 50 MHz to + 100
MHz.

+ Spherical isofropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

+ Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

+ Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: EX3-7531_Apr22 Page 2 of 24



EX3DV4 - SN:7531

Basic Calibration Parameters

April 12, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7531

Sensor X SensorY Sensor 2 Unc {k=2}
Norm {uVAVImy» 0.39 0.47 0.39 101 %
DCP (mV)P 96.5 100.4 98.5
Calibration Results for Modulation Response
Ui Communication System Name A B C D VR Max Max
dB dB-pv dB mv dev. UncE
{k=2)
0 W X 0.00 0.00 1.00 0.00 1638 | +27% | £47%
Y 0.00 .00 1.00 159.2
zZ 0.00 0.00 1.00 160.6
10352- Puise Waveform (200Hz, 10%) X 3.08 68.15 11.37 10.00 60.0 330% | £96%
AAA Y 212 6§4.00 9.07 60.0
z 3.59 69.79 12.08 60.0
10353- Pulse Waveform (200Hz, 20%) X 253 69.42 10.87 6.99 80.0 222% | £t96%
AAA Y 1.23 6247 7.56 80.0
z 6.21 76.88 | 1336 80.0
10354- Putse Waveform (200Hz, 40%) X | 2000 [ 8568 | 14.23 3.98 95.0 312% | £96%
AAA Y 0.72 62.26 6.85 95.0
Z 1 2000 | 8647 | 1453 95.0
10355- Pulse Waveform (200Hz, 60%) X | 2000 [ 8567 | 13.21 222 1200 | +09% | t96%
AAA Y 1.09 6779 8.75 120.0
Z 20.00 85.02 12.80 120.0
10387- QPSK Waveform, 1 MHz X 1.51 65.51 14.31 1,00 1500 | +27% | +96%
AAA Y 1.61 65.76 14.67 150.0
4 1.39 65.15 13.84 150.0
10388- QPSK Waveform, 10 MHz X 2.01 66.66 15.06 0.00 150.0 | +09% | £96%
AAA Y 21 67.07 | 1533 150.0
z 1.89 66.05 14.71 150.0
10396- 64-QAM Wavelorm, 100 kHz X 2.14 65.81 16.64 3.0 1500 | +14% | £+96%
AAA Y 207 65.23 16.35 150.0
Z 1.87 64.77 15.98 150.0
10399- 64-QAM Waveform, 40 MHz X 3.37 66.49 15.45 0.00 1500 | +17% | £96%
AAA Y 3.45 66.72 15.59 150.0
Z 3.27 66.16 15.26 150.0
10414- WLAN CCDF, 64-QAM, 40MHz X 4.71 65.32 15.37 0.00 1500 | £32% | +96%
AAA Y 4.80 6547 15.46 150.0
z 4.57 65.10 | 1524 150.0

Note: For details on UID parameters see Appendix

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%.

* The uncenainties of Nom X,Y.Z do not affect the E2-field uncertainty inside TSL {see Pages 5 and 6).

& Numerical linearization parameter: uncertainty not required.

€ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.

Certificate No: EX3-7531_Apr22
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EX3DV4- SN:7531

April 12, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7531

Sensor Model Parameters

Cc1 c2 a ™ T2 T3 T4 T5 TG
fF fF V! ms.V™2 ms.V™! ms V2 v
X 38.3 288.74 36.09 5.22 0.05 5.01 0.00 0.29 1.00
Y 40.8 305.25 35.68 9.07 0.00 4.96 0.00 0.24 1.00
z 334 252.31 36.12 4.42 0.03 5.02 0.01 0.25 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (*) -172.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1T mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.

Certificate No: EX3-7531_Apr22
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EX3DV4— SN:7531

April 12, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7531

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc
f(MHz)¢ | Permittivity® (S/m)F ConvFX | ConvFY | ConvFZ [ Alpha® | (mm) (k=2)

8 55.0 0.75 22.44 22.44 22.44 0.00 1.00 +13.3%
150 52.3 0.78 13.06 13.06 13.06 0.00 1.00 +13.3%
220 49.0 0.81 12.74 12.74 12.74 0.00 1.00 +£133%
300 453 0.87 12.35 12.35 12.35 0.09 1.00 +133%
450 435 0.87 11.41 11.41 11.41 0.18 1.30 £133%
600 427 0.88 10.88 10.88 10.88 0.10 1.25 +£133%
750 41.9 0.89 10.76 10.75 10.75 0.53 0.80 +12.0%
900 41.5 0.97 10.33 10.33 10.33 0.40 0.93 +12.0%
1450 40.5 1.20 8.71 8.71 8.71 0.35 0.80 +12.0%
1640 40.2 1.31 8.66 8.66 8.66 0.31 0.86 +12.0%
1750 40.1 1.37 8.62 8.62 8.62 0.38 0.86 +12.0%
1900 40.0 1.40 8.28 8.28 8.26 0.27 0.86 £12.0%
2300 39.5 1.67 7.98 7.98 7.98 0.33 0.90 £12.0%
2450 39.2 1.80 7.68 7.68 7.68 0.38 0.90 +12.0%
2600 39.0 1.96 7.42 7.42 7.42 0.37 0.90 +12.0%
3500 37.9 2.91 6.82 6.82 6.82 0.40 1.35 +13.1%
3700 37.7 312 6.48 6.48 6.48 0.40 1.35 +13.1%
5250 35.9 4.71 5.25 5.25 5.25 0.40 1.80 £13.1%
5600 35.5 5.07 4.70 4.70 4.70 0.40 1.80 $131%
5750 35.4 5.22 4.78 4.78 478 0.40 1.80 131 %

¢ Frequency validity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher {see Page 2), else it is restricted to £ 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity

below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at

6 MHz is 4-9 MHz, and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be exdended to + 110 MHz.
F At frequencies below 3 GHz, the validity of tissue parameters (¢ and ¢) can be relaxed to t 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters {= and o) is restricled to £ 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters,

¢ Alpha/Depth are determined during calibration. SPEAG warrants that ihe remaining devialion due 1o ihe boundary effect after compensalion is

always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz al any dislance larger than haif the probe lip

diameter from the boundary.

Cerlificate No: EX3-7531_Apr22
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EX3DV4- SN:7531 April 12, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7531

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unc
f (MHz) ¢ Permittivity F {(8/m)F ConvF X | ConvFY | ConvF Z | Alpha® {mim} (k=2)
6500 34.5 6.07 5.45 5.45 5.45 0.20 2.50 +18.6 %

¢ Frequency validity al 6.5 GHz is -600/+700 MHz, and + 700 MHz at or above 7GHz. The uncertainty is the RSS of the ConvF uncertainty atl
calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies 6-10 GHz, the validity of lissue parameters (¢ and o) can be relaxed to + 10% if liquid compensation formula is applied to measured
SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue paramelers.

© Alpha/Depth are determined during calibration. SPEAG warrants thal the remaining deviation due 1o the boundary effect after compensation is
always less than 1 1% for frequencies below 3 GHz; below t 2% for frequencies between 3-6 GHz; and below + 4% for frequencies belween 6-10
GHz at any distance larger than half the probe tip diameter from the boundary.
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EX3DV4- SN:7531

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

April 12, 2022
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- SN:7531

Dynamic Range f(SARnead)

(TEM cell , feva= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

April 12, 2022
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EX3DV4- SN:7531 April 12, 2022

Conversion Factor Assessment

f =900 MHz, WGLS RS (H_convF) f = 1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:7531 April 12, 2022

Appendix: Modulation Calibration Parameters

uID Rev | Communication System Name Group PAR Unck
{dB) {k=2)

0]- CcwW cw 000 | £47%
10010 | CAA | SAR Validation {(Square, 100ms, 10ms) Test 10.00 +9.6 %
10011 | CAB | UMTS-FDD (WCDMA) WCDMA 29 +96%
10012 | CAB | |IEEE 802.11b WiFi 2.4 GHz {DSSS, 1 Mbps) WLAN 1.87 +96%
10013 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps) WLAN 9.46 +9.6%
10021 | DAC | GSM-FDD (TDMA, GMSK) GSM 9.39 +9.6 %
10023 | DAC | GPRS-FDD (TDMA, GMSK, TN 1) GSM 9.57 +96%
10024 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1} GSM 6.56 +96%
10025 | DAC | EDGE-FDD {TDMA, 8PSK, TN O} GSM 12.62 +9.6 %
10026 | DAC | EDGE-FDD {TDMA, 8PSK, TN (-1) GSM 9.55 +9.6%
10027 | DAC | GPRS-FDD {TDMA, GM3K, TN (-1-2) GSM 4 80 +96%
10028 | DAC | GPRS-FDD {TDMA, GMSK, TN 0-1-2-3) GSM 3.55 £96%
10029 | DAC | EDGE-FDD {TDMA, 8PSK, TN 0-1-2) GSM 7.78 96 %
10030 | CAA | |EEE 802.15.1 Bluetooth {GFSK, DH1) Bluetaath 5.30 +9.6 %
10031 | CAA IEEE 802.15.1 Bluetooth (GFSK, DH3} Bluetooth 187 +96%
10032 | CAA | |EEE 8(2.15.1 Bluetooth {GFSK, DH3) Bluetooth 1.16 +96%
10033 | CAA | IEEE 802.15.1 Bluetooth {P1/4-DOPSK, DH1) Bluetaoth 7.74 +96%
10034 | CAA IEEE 802.15.1 Bluetooth {PI/4-DQPSK, DH3) Bluetaoth 4.53 +96%
10035 | CAA IEEE 802.15.1 Bluetooth {P1/4-DQPSK, DH5) Biuetaoth 3.83 +9.6 %
10036 | CAA | IEEE §02.15.1 Bluetooth {8-DPSK, DH1} Bluetooth 8.01 +96%
10037 | CAA | IEEE 802.15.1 Bluetooth {8-DPSK, DH3) Bluetooth 477 +96%
10038 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH5} Biuetooth 4.10 +96%
10039 | CAB | CDMA2000 {1xRTT, RC1} CDMAZ2000 4,57 +9.6%
10042 | CAB 15-54 { 13-136 FDD (TDMA/FDM, PI/4-DQPSK, Halfrate) AMPS 7.78 +96%
10044 | CAA | 1S-91/EIA/TIA-553 FDD (FDMA, FM) AMPS 0.00 +96%
10048 | CAA | DECT (TDD, TDMA/FDM, GFSK, Full Slot, 24) DECT 13.80 +9.6%
10049 | CAA DECT {TDD, TDMA/FDM, GFSK, Double Slot, 12) DECT 10.79 £96%
10056 | CAA | UMTS-TDD {TD-SCDMA, 1.28 Mcps) TD-SCDMA 11.01 +96%
10058 | DAC | EDGE-FDD {TDMA, 8PSK, TN 0-1-2-3) GSM 6.52 +9.6%
10059 | CAB |EEE 802.11b WiFi 2.4 GHz {DSSS, 2 Mbps) WLAN 212 +96%
10060 | CAB IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps) WLAN 2.83 +96%
1006t | CAB | |IEEE 802.11b WiFi 2.4 GHz (D35S, 11 Mbps) WLAN 3.60 +96%
10062 | CAD | |EEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps) WLAN 8.68 +9.6%
10063 | CAD | |EEE 802.11a/h WiFi 5 GHz (OFDM, 9 Mbps) WLAN 8.63 96 %
10064 | CAD | (EEE 802.11a/h WiFi 5 GHz (OFDM, 12 Mbps) WLAN 9.09 +9.6%
10065 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mbps) WLAN 9,00 +96%
10066 | CAD | |EEE 802.11afh WiFi 5 GHz (OFDM, 24 Mbps) WLAN 9.38 +96%
10067 | CAD | |EEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mbps) WLAN 10.12 +96%
10068 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps) WLAN 10.24 +96%
10069 | CAD | |EEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps) WLAN 10.56 +96%
10071 | CAB IEEE 802.11¢9 WIFi 2.4 GHz {DSSS/0OFDM, 9 Mbps} WLAN 9.83 +9.6 %
10072 | CAB IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 12 Mbps) WLAN 9.62 +96 %
10073 | CAB | |EEE 802.119 WIiFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN 994 +96%
10074 | CAB IEEE 802.11¢9 WiFi 2.4 GHz (DSSS5/0FDM, 24 Mbps) WLAN 10.30 +96%
10075 | CAB | |EEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 10.77 +96%
10076 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 48 Mbps) WLAN 1094 | +t96%
10077 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps) WLAN 11.00 +96%
10081 | CAB | CDMAZ2000 (1xRTT, RC3) CDMAZ2000 397 £9.6 %
10082 | CAB 15-54 / 15-136 FDD (TDMA/FDM, Pl/4-DQPSK, Fulirate) AMPS 4.77 +9.6%
10090 | DAC | GPRS-FDD {TDMA, GMSK, TN 0-4}) GSM 6.56 +9.6%
10097 | CAB | UMTS-FDD (HSDPA)} WCDMA 3.98 +96%
10098 | CAB | UMTS-FDD (HSUPA, Subtest 2) WCDMA 3.98 +9.6%
10099 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-4) GSM 9.55 +96%
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10100 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-FDD 5.67 +96%
10101 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM} LTE-FDD 6.42 +96%
10102 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 84-QAM) LTE-FDD 6.60 +9.6%
10103 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK} LTE-TDD 9.29 £9.6 %
10104 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 18-QAM) LTE-TDD 997 £9.6%
10105 | CAG | LTE-TDD {SC-FDMA, 130% RB, 20 MHz, 64-QAM) LTE-TDD 10.01 +9.6 %
10108 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-FDD 5.80 9.6 %
10109 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-FDD 6.43 +96 %
10110 | CAG | LTE-FDD {SC-FDMA, 100% RB, 5 MHz, QPSK} LTE-FDD 5.76 +9.6 %
10111 | CAG | LTE-FDD {SC-FDMA, 100% RB, 5 MHz, 16-GAM) LTE-FDD 6.44 9.6 %
10112 | CAG | LTE-FDD {SC-FDMA, 100% RB, 10 MHz, 84-QAM) LTE-FDD 6.59 +96%
10113 | CAG | LTE-FDD {SC-FDMA, 100% RB, 5 MHz, 64-QAM) LTE-FDD 6.62 +9.6 %
10114 | CAD | IEEE 802.11n (HT Greenfield, 13.5 Mbps, BPSK) WLAN 810 +9.6 %
10115 | CAD | IEEE 802.11n (HT Greenfield, 81 Mbps, 16-QAM) WLAN §.46 +9.6 %
10116 | CAD | IEEE 802.11n (HT Greenfield, 135 Mbps, 64-QAM) WLAN 8.15 9.6 %
10117 | CAD | IEEE 802.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN 8.07 296 %
10118 | CAD | |IEEE 802.11n (HT Mixed, 81 Mbps, 16-QAM) WLAN 8.59 +9.6 %
10119 | CAD | IEEE 802.11n (HT Mixed, 135 Mbps, 64-QAM) WLAN 8.13 +9.6 %
10140 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, 16-QAM) LTE-FDD 6.49 +9.6 %
10141 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM) LTE-FDD 6.53 +9.6 %
10142 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-FDD 573 9.6 %
10143 | CAE | LTE-FDD {SC-FDMA, 100% RB, 3 MHz, 18-QAM) LTE-FDD 6.35 96 %
10144 | CAE | LTE-FDD {SC-FDMA, 100% RB, 3 MHz, 64-QAM) LTE-FDD 6.65 9.6 %
10145 | CAF | LTE-FDD {SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-FDD 5.76 96 %
10146 | CAF | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 16-GAM) LTE-FDD 6.41 +96%
10147 | CAF | LTE-FDD {SC-FDMA, 100% RB, 1.4 MHz, 64-QAM) LTE-FDD 6.72 +96%
10149 | CAE | LTE-FDD {SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-FDD 6.42 +9.6%
10150 | CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 64-GAM} LTE-FDD 6.60 +96%
10151 | CAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK) LTE-TDD 9.28 £ 9.6 %
10152 | CAG | LTE-TDD {SC-FDMA, 50% RB, 20 MHz, 16-GAM} LTE-TDD 9.92 +96%
10153 { CAG | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, 64-QAM} LTE-TDD 10.05 +9.6 %
10154 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-FDD 575 +9.6 %
10155 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM} LTE-FDD 6.43 £9.6%
10156 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-FDD 5.79 +96%
10157 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM) LTE-FDD 6.49 +96%
10158 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-FDD 6.62 £9.6 %
10158 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 84-QAM) LTE-FDD 6.56 +9.6%
10160 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, GPSK) LTE-FDD 5.82 £9.6%
10161 | CAE | LTE-FDO (SC-FDMA, 50% RB, 15 MHz, 16-QAM} LTE-FDD 643 £9.6 %
10162 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 84-QAM) LTE-FDD 6.58 +9.6 %
10166 | CAF | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-FDD 546 +96 %
10167 | CAF | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-FDD 6.21 +9.6%
10168 | CAF | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-FDD 6.79 +9.6 %
10168 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-FDD 573 +9.6%
10170 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM) LTE-FED 6.52 £9.6 %
10171 | AAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM) LTE-FDD 6.49 +9.6 %
10172 | CAG | LTE-TDD {(SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-TDD 9.21 +9.6 %
10173 | CAG | LTE-TDD {SC-FDMA, 1 RB, 20 MHz, 16-QAM} LTE-TDD 9.48 +9.6 %
10174 | CAG | LTE-TDD {SC-FDMA, 1 RB, 20 MHz, 84-GAM} LTE-TDD 10.25 +9.6 %
10175 | CAG | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-FDD 5.72 9.6 %
10176 | CAG | LTE-FDD {SC-FDMA, 1 RB, 10 MHz, 16-QGAM) LTE-FDD 6.52 +96%
10177 | CAl LTE-FDD {(SC-FDMA, 1 RB, 5 MHz, QPSK) LTE-FDD 573 9.6 %
10178 | CAG | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LTE-FDD 6.52 +9.6 %
10179 | CAG | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 84-GAM) LTE-FDD 6.50 9.6 %
10180 | CAG | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM) LTE-FDD 6.50 +9.6 %
10181 | CAE | LTE-FDD {SC-FDMA, 1 RB, 15 MHz, QPSK) LTE-FDD 5.73 96 %
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10182 | CAE | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM) LTE-FDD 6.52 +9.6 %
10183 | AAD | LTE-FDD (SC-FDMA, 1 RE, 15 MHz, 64-QAM) LTE-FDD 6.50 £96%
10184 | CAE | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-FDD 573 £96%
10185 | CAE | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM} LTE-FDD 6.51 +9.6 %
10186 | AAE | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-FDD 6.50 +9.6%
10187 | CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK} LTE-FDD 5.73 96 %
10188 | CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 16-0AM) LTE-FDD 6.52 9.6 %
10189 | AAF | LTE-FDD {SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-FDD 6.50 9.6 %
10193 | CAD | IEEE 802.11n (HT Greenfield, 6.5 Mbps, BPSK) WLAN 8.09 +9.6 %
10194 | CAD | IEEE 802.11n (HT Greenfield, 33 Mbps, 16-QAM) WLAN 8.12 9.6 %
10195 | CAD | IEEE 802.11n (HT Greenfield, 65 Mbps, 64-QAM) WLAN 8.21 +9.6 %
10196 | CAD | IEEE 802.11n (HT Mixed, 6.5 Mbps, BPSK} WLAN 8.10 +9.6 %
10197 | CAD | |EEE 802.11n {HT Mixed, 39 Mbps, 16-QAM) WLAN 813 9.6 %
10198 | CAD | IEEE 802.11n (HT Mixed, 65 Mbps, 64-QAM) WLAN 8.27 +9.6%
10219 | CAD | IEEE 802.11n {(HT Mixed, 7.2 Mbps, BPSK) WLAN 8.03 +9.6%
10220 | CAD | IEEE 802.11n (HT Mixed, 43.32 Mbps, 16-QAM) WLAN 813 +9.6%
10221 | CAD | IEEE 802.11n {HT Mixed, 72.2 Mbps, 64-QAM) WLAN 8.27 +9.6 %
10222 | CAD | IEEE 802.11n (HT Mixed, 15 Mbps, BPSK) WLAN 8.06 96 %
10223 | CAD | IEEE 802.11n {HT Mixed, 80 Mbps, 16-QAM) WLAN 8.48 96 %
10224 | CAD | IEEE 802.11n {HT Mixed, 150 Mbps, 64-QAM) WLAN 8.08 +9.6 %
10225 | CAB | UMTS-FDD (HSPA+) WCDMA 597 +9.6 %
10226 | CAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM) LTE-TDD 9.49 +9.6 %
10227 | CAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-0QAM) LTE-TDD 10.26 9.6 %
10228 | CAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TDD 9.22 +9.6 %
10229 | CAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM) LTE-TDD 9.48 +9.6 %
10230 | CAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-TDD 10.25 96 %
10231 | CAD | LTE-TDD {SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-TDD 9.19 +9.6 %
10232 | CAG | LTE-TDD {SC-FDMA, 1 RB. 5 MHz, 16-0QAM) LTE-TDD 9.48 96 %
10233 | CAG | LTE-TDD {SC-FDMA, 1 RB, 5 MHz, 64-QAM) LTE-TDD 10.25 +9.6 %
10234 | CAG | LTE-TDD {3C-FDMA, 1 RB, 5 MHz, QPSK) LTE-TDD 9.21 96 %
10235 | CAG | LTE-TDD {SC-FDMA, 1 RB, 10 MHz, 16-0AM) LTE-TDD 9.48 96 %
10236 | CAG | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM} LTE-TOD 10.25 £96%
10237 | CAG | LTE-TDD {SC-FDMA, 1 RB, 10 MHz, QPSK} LTE-TDD 9.21 96 %
10238 | CAF | LTE-TOD (SC-FDMA, 1 RB, 15 MHz, 16-QAM) LTE-TDD 9.48 +96%
10239 | CAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTE-TDD 10.25 £9.6 %
10240 | CAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK) LTE-TDD 9.21 +8.6%
10241 | CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-TDD 9.82 £9.6 %
10242 | CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-TDD 9.86 +9.6 %
10243 | CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 9.46 +9.6%
10244 | CAD | LTE-TDD {SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTE-TDD 10.08 £9.6%
10245 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD 10.08 +9.6 %
10246 | CAD | LTE-TDD {(SC-FOMA, 50% RB, 3 MHz, QPSK) LTE-TDD 9.30 +9.6%
10247 | CAG | LTE-TDD {SC-FDMA, 50% RB, 5 MHz, 16-QAM) LTE-TDD 9.9 £9.6%
10248 | CAG | LTE-TDD {SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-TDD 10.09 £9.6%
10249 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-TDD 9.29 +9.6%
10250 | CAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM} LTE-TDD 9.81 £9.6 %
10251 | CAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-TDD 10.17 +9.6 %
10252 | CAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-TDD 9.24 £9.6 %
10253 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM} LTE-TDD 9.90 £9.6 %
10254 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM) LTE-TDD 10.14 +9.6 %
10255 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-TDD 9.20 £9.6%
10256 | CAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM) LTE-TDD 9.96 +9.6%
10257 | CAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 84-QAM) LTE-TDD 10.08 +96%
10258 | CAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-TDD 9,34 +96%
10258 | CAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 18-QAM) LTE-TDD 9.98 +9.6 %
10260 | CAD | LTE-TDD (SC-FDMA, 100% RE, 3 MHz, 64-QAM) LTE-TDD 9.97 +9.6 %
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10261 | CAD | LTE-TDD {SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-TDD 9.24 +9.6 %
10262 | CAG | LTE-TDD {SC-FDMA, 100% RB, 5 MHz, 18-QAM) LTE-TDD 9.83 +96 %
10263 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 84-QAM) LTE-TDD 10.16 +96%
10264 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, GPSK) LTE-TDD g.23 +96%
10265 | CAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-TDD g.92 +96%
10266 | CAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-TDD 10.07 +96 %
10267 | CAG LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-TDD 9,30 +96%
10268 | CAF LTE-TDD {SC-FDMA, 100% RB. 15 MHz, 16-QAM) LTE-TDD 10.06 +96 %
10269 | CAF LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM) LTE-TDD 10.13 +9.6 %
10270 | CAF LTE-TDD {SC-FDMA, 100% RB, 15 MHz, QPSK) LTE-TDD 9.58 +9.6%
10274 | CAB UMTS-FDD (HSUPA, Subtest 5, 3GPP Rel§.10) WCDMA 4 87 +96%
10275 | CAB UMTS-FDD (HSUPA, Subtest 5, 3GPP Rel8.4) WCDMA 3.96 +9.6%
10277 | CAA | PHS (QPSK) PHS 11.81 96 %
10278 | CAA | PHS (QPSK, BW 884MHz, Rolloff 0.5) PHS 11.81 +9.6%
10279 | CAA | PHS {QPSK, BW 884MHz, Rolloff 0.38) PHS 12.18 +96%
10290 | AAB | CDMA2000, RC1, 5055, Full Rate CDMAZ000 3.91 +9.6%
10291 | AAB CDMAZ2000, RC3, 3055, Full Rate CDMAZ(00 3.46 196 %
10292 | AAB CDMA2000, RC3, 8032, Full Rate CDMAZ2000 3.38 +9.6 %
10293 | AAB | CDMAZ2000, RC3, 803, Full Rate CDMAZ000 3.50 +9.6 %
10295 | AAB | CDMAZ000, RC1, SO3, 1/8th Rate 25 fr. CDMAZ000 12.49 +96%
10297 1 AAD LTE-FDD {SC-FODMA, 50% RB, 20 MHz, QP5K) LTE-FDD 581 +9.6%
10298 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-FDOD 572 +9.6%
10299 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 186-QAM) LTE-FDD 6.39 +9.6%
10300 | AAD ; LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-FOD 6.60 £9.6%
10301 | AAA | |IEEE 802.16e WiMAX (29:18, 5ms, 10MHz, QPSK, PUSC) WiMAX 12.03 +9.6%
10302 | AAA | IEEE 802.16e WIMAX (29:18, Sms, 10MHz, QPSK, PUSC, 3CTRL) WiMAX 12.57 +96%
10303 | AAA | |IEEE 802.16e WIMAX (31:15, 5ms, 10MHz, 64QAM, PUSC) WiMAX 12.52 +9.6%
10304 | AAA | IEEE 802.16e WiMAX {29:18, 5ms, 10MHz, 64QAM, PUSC) WiMAX 11.86 +9.6 %
10305 | AAA | IEEE 802.16e WiMAX (31:15, 10ms, 10MHz, 64QAM, PUSC) WiMAX 1524 +9.6%
10306 | AAA | IEEE 802.16e WIMAX (29:18, 10ms, 10MHz, 84QAM, PUSC) WiMAX 14.67 +9.6%
10307 | AAA | |IEEE 802.16e WiMAX (29:18, 10ms, 10MHz, QPSK, PUSC) WiMAX 14.49 +96%
10308 | AAA IEEE 802,162 WIMAX {29:18, 10ms, 10MHz, 16QAM, PUSC} WiMAX 14.46 +9.6%
10309 | AAA | IEEE 802.16e WiMAX {20:18, 10ms, 10MHz, 16QAM,AMC 2x3) WiMAX 14.58 +9.6%
10310 | AAA IEEE 802.16e WIMAX (29:18, 10ms, 10MHz, GPSK, AMC 2x3 WiIMAX 1457 +96 %
10311 | AAD LTE-FDD (SC-FDMA, 100% RB, 15 MHz, QPSK) LTE-FDD 6.06 +9.6%
10313 | AAA iDEN 1:3 iDEN 10.51 +9.6%
10314 | AAA | IDEN 1:6 iDEN 13.48 +9.6%
10315 | AAB IEEE 802.11b WiFi 2.4 GHz {DSSS, 1 Mbps, 96pc dc} WLAN 1.71 +96 %
10316 | AAB IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 96pc dc) WLAN 8.36 +9.6 %
10317 | AAD | |IEEE 802.11a WiFi 5 GHz (OFDM, 6 Mbps, 96pc dc) WLAN 8.36 +9.6%
10352 1 AAA | Pulse Waveform (200Hz, 10%) Generic 10.00 +9.6%
10353 | AAA | Pulse Waveform (200Hz, 20%) Generic 6.99 +96%
10354 | AAA | Pulse Waveform (200Hz, 40%) Generic 3.98 +9.6 %
10355 | AAA | Pulse Waveform (200Hz, 60%) Generic 222 +9.6 %
10356 | AAA | Pulse Waveform (200Hz, 80%) Generic 0.97 +9.6%
10387 | AAA | QPSK Waveform, 1 MHz Generic 5.10 +96%
10388 | AAA | QPSK Waveform, 10 MHz Generic 522 +96%
10396 | AAA | 64-QAM Waveform, 100 kHz Generic 6.27 +96%
10399 | AAA | 64-QAM Waveform, 40 MHz Generic 6.27 +9.6%
10400 | AAE JEEE 802.11ac WiFi (20MHz, 64-QAM, 99pc dc) WLAN 8.37 +96 %
10401 | AAE JEEE 802.11ac WiFi (40MHz, 64-QAM, 99pc dc) WLAN 8.60 +9.6 %
10402 | AAE |EEE 802.11ac WiFi (B0MHz, 64-QAM, 99pc dc) WLAN 8.53 +9.6 %
10403 | AAB CDMAZ000 (1xEV-DO, Rev. 0) CDMAZ000 3.76 +96%
10404 | AAB CDMAZ000¢ (1xEV-DO, Rev, A) CDMAZ(00 377 +9.6 %
10406 | AAB CDMAZ004, RC3, 8032, SCHO, Full Rate CDMA2000 522 +96 %
10410 | AAG | LTE-TDD {SC-FDMA, 1 RB, 10 MHz, QPSK, UL Sub=23,4,7.8.%) LTE-TCD 7.82 +96%
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10414 | AAA | WLAN CCODF, 64-QAM, 40MHz Generic 8.54 +96%
10415 | AAA | IEEE 802.11b WiFi 2.4 GHz (D333, 1 Mbps, 99pc dc) WLAN 1.54 +96%
10416 | AAA IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 99pc¢ dc) WLAN 8.23 +9.6 %
10417 | AAC IEEE 802.11amh WiFi 5 GHz (OFDM, 6 Mbps, 99pc dc) WLAN 8.23 +96 %
10418 | AAA IEEE 802.11¢g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc, Long) WLAN 8.14 +96%
10419 | AAA IEEE 802.11¢ WiFi 2.4 GHz (DSSS-0OFDM, 6 Mbps, 29pc, Shart) WLAN 8.19 +9.6%
10422 | AAC IEEE 802.11n (HT Greenfield, 7.2 Mbps, BPSK) WLAN 8.32 +96%
10423 | AAC | IEEE 802.11n (HT Greenfield, 43.3 Mbps, 16-QAM) WLAN 8.47 +98 %
10424 | AAC | IEEE 802.11n {HT Greenfield, 72.2 Mbps, 64-QAM) WLAN 8.40 +986%
10425 | AAC | IEEE 802.11n (HT Greenfield, 15 Mbps, BPSK) WLAN 8.41 +9.6 %
10426 | AAC | IEEE 802.11n (HT Greenfield, 80 Mbps, 16-QAM} WLAN 8.45 +9.6 %
10427 | AAC | IEEE 802.11n {HT Greenfield, 150 Mbps, 64-QAM) WLAN 8.41 +96%
10430 | AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1} LTE-FCD 8.28 +986%
10431 | AAD | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) LTE-FDD 8.38 +9.86 %
10432 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) LTE-FDD 8.34 +96%
10433 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) LTE-FDD 8.34 +9.6 %
10434 | AAA | W-COMA (BS Test Moadel 1, 64 DPCH) WCDMA 8.60 +986%
10435 | AAF LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL Sub) LTE-TDD 7.82 +9.6%
10447 | AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 7.56 +9.6 %
10448 | AAD | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FDD 7.53 +9.6 %
10449 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, Cliping 44%) LTE-FDD 7.51 +96%
10450 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 7.48 +9.6 %
10451 | AAA | W-COMA (BS Test Madel 1, 64 DPCH, Clipping 44%) WCDMA 7.59 +9.6%
10453 | AAD | Validation {Square, 10ms, 1ms) Test 10.00 96 %
10456 | AAC | |EEE 802.11ac WiFi {160MHz, 64-QAM, $%pc¢ dc) WLAN 8.63 +96 %
10457 | AAA | UMTS-FDD (DC-HSDPA) WCDMA 6.62 96 %
10458 | AAA, CDMA2000 (1xEV-DO, Rev, B, 2 carriers) CDMA2000 6.55 +96 %
10459 | AAA | COMA2000 (1xEV-DO, Rev. B, 3 carriers} CDMA2000 8.25 9.6 %
10460 | AAA UMTS3-FDD (WCDMA, AMR) WCDMA 2.39 £96%
10461 | AAB LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK, UL Sub} LTE-TCD 7.82 +96%
10462 | AAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM, UL Sub) LTE-TDD 8.30 +96%
10463 | AAB LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM, UL Sub) LTE-TCD 8.56 +96 %
10464 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, QPSK, UL Sub) LTE-TDD 7.82 +96%
10465 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM, UL Sub) LTE-TCD 8.32 +96 %
10466 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM, UL Sub) LTE-TDD 8.57 +9.6%
10467 | AAF LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL Sub) LTE-TDD 7.82 +9.6 %
10468 | AAF LTE-TDD (SC-FDMA, 1 RB, 5§ MHz, 16-QAM, UL Sub) LTE-TDD 8.32 +9.6 %
10489 | AAF LTE-TDD (SC-FDMA, 1 RB, 5§ MHz, 64-QAM, UL Sub) LTE-TDD 8.56 +9.6%
10470 | AAF LTE-TDD {SC-FDMA, 1 RB, 10 MHz, QPSK, UL Sub) LTE-TDD 7.82 +9.6%
10471 | AAF LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM, UL Sub) LTE-TDD 8.32 +986%
10472 | AAF LTE-TDD {SC-FDMA, 1 RB, 10 MHz, 64-QAM, UL Sub) LTE-TDD 8.57 +9.6%
10473 | AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK, UL Sub) LTE-TDD 7.82 +969%
10474 | AAE LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM, UL Sub) LTE-TDD 8.32 +98%
10475 | AAE | LTE-TDD {SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL Sub) LTE-TDD 8.57 +96%
10477 | AAF LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM, UL Sub) LTE-TDD 8§.32 +986%
10478 | AAF LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM, UL Sub} LTE-TDD 8.57 +9.6 %
10479 | AAB LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK, UL Sub) LTE-TOD 7.74 +9.6%
10480 | AAB LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM, UL Sub) LTE-TCD 8.18 +96%
10481 | AAB LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM, UL Sub) LTE-TDD B8.45 +9.6%
10482 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK, UL Sub) LTE-TDCD 7.7 +96%
10483 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM, Sub) LTE-TDD 8.39 +9.6 %
10484 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM, UL Sub) LTE-TCD B8.47 +96%
10485 | AAF LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK, UL Sub} LTE-TDD 7.59 +9.6 %
10486 | AAF LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM, UL Sub) LTE-TDD §.38 +96%
10487 | AAF LTE-TDD (SC-FDMA, 50% RB, 5§ MHz, 64-QAM, UL Sub) LTE-TDD 8.60 +9.6%
10488 | AAF LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK, UL Sub) LTE-TDD 7.70 +96%
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10489 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM, UL Sub) LTE-TDD 8.31 +9.6%
10490 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM, UL Sub} LTE-TDD 854 |£96%
10491 | AAE | LTE-TDD (SCFDMA, 50% RB, 15 MHz, QPSK, UL Sub) LTE-TDD 774 | +96%
10492 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM, UL Sub) LTE-TDD 8.41 +9.6%
10493 | AAE | LTE-TDD (SC-FDMA, 50% REB, 15 MHz, 64-QAM, UL Sub) LTE-TDD 855 | +96%
10494 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK, UL Sub) LTE-TDD 774 | £96%
10495 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM, UL Sub) LTE-TDD 837 |+96%
10496 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM, UL Sub) LTE-TDD 854 |+96%
10497 | AAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK, UL Sub) LTE-TDD 767 |+96%
10498 | AAB | LTE-TDD (SC-FDMA. 100% RB, 1.4 MHz, 16-QAM., UL Sub) LTE-TDD 840 | *96%
10499 | AAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-GAM, UL Sub) LTE-TDD 868 |+96%
10500 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK, UL Sub) LTE-TDD 767 | +96%
10501 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM, UL Sub) LTE-TDD 844 |+96%
10502 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM, UL Sub) LTE-TDD 8652 |296%
10503 | AAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK, UL Sub) LTE-TDD 772 |296%
10504 | AAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM, UL Sub) LTE-TDD 8.31 +96%
10505 | AAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM, UL Sub) LTE-TDD 854 |296%
10506 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK, UL Sub) LTE-TDD 774 [ 196%
10507 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM, UL Sub) LTE-TDD 836 |*96%
10508 | AAF | LTE-TDD (SC-FDMA. 100% RB, 10 MHz, 64-QAM, UL Sub) LTE-TDD 855 |[+96%
10509 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK. UL Sub) LTE-TDD 799 [296%
10510 | AAE | LTE-TDD (SC-FDMA, 100% R8, 15 MHz, 16-QAM, UL Sub) LTE-TDD 849 [296%
10511 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM, UL Sub) LTE-TDD 8.51 +9.6 %
10512 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK, UL Sub} LTE-TDD 774 [x96%
10513 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM, UL Sub) LTE-TDD 842 |:96%
10614 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM, UL Sub) LTE-TDD 845 |+96%
10515 | AAA | IEEE 802.11b WiFi 2.4 GHz {DS5S, 2 Mbps, 99p¢ dc) WLAN 158 | x96%
10516 | AAA | JEEE 802.11b WIFi 2.4 GHz {DSSS, 5.5 Mbps, 99pc dc) WLAN 157 | £96%
10517 | AAA | IEEE 802,11b WIF) 2.4 GHz {DSSS, 11 Mbps, 99pc dc) WLAN 158 |[296%
10518 | AAC | IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 Mbps, 99pc dc) WLAN 823 | +96%
10519 | AAC | |EEE 802.11a/h WiFi 5 GHz (OFDM, 12 Mbps, 99pc dc) WLAN 839 |+96%
10520 | AAC | IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mbps, 99pc da) WLAN 812 |+96%
10521 | AAC | [EEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps, 99pc dc) WLAN 797 | +96%
10522 | AAC | IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mbps, 99pc dc) WLAN 845 | +96%
10523 | AAC | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, 99pc dc) WLAN 808 | +96%
10524 | AAC | (EEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps, 99pc dc) WLAN 827 | +96%
10525 | AAC | IEEE 802.11ac WiFi {20MHz, MCS0, 99pc dc} WLAN 836 |+96%
10526 | AAC | EEE 802.11ac WiFi {20MHz, MCS1, 99pc dc) WLAN 842 | £96%
10527 | AAC | |EEE 802.11ac WiFi {20MHz, MCS2, 98pc do} WLAN 8.21 +9.6%
10528 | AAC | IEEE 802.11ac WiFi {20MHz, MCS3, 99pc dc) WLAN 836 |+96%
10529 | AAC | IEEE 802.11ac WiFi (20MHz, MCS4, 99pc dc) WLAN 836 | £96%
10531 | AAC | IEEE 802.11ac WiFi {20MHz, MCS8, 98pc da) WLAN 843 |[+96%
10532 | AAC | IEEE 802.11ac WiFi {20MHz, MCS7, 99pc dc) WLAN 829 |+96%
10533 | AAC | IEEE 802.11ac WiFi (20MHz. MCS8, 99pc dc) WLAN 838 | £96%
10534 | AAC | IEEE 802.11ac WiFi {40MHz, MCS0, 89pc dc) WLAN 845 | +96%
10535 | AAC | IEEE 802.11ac WiFi (40MHz, MCS1, 99pc dc) WLAN 845 | £96%
10536 | AAC | IEEE 802.11ac WiFi (40MHz, MCS2, 99pc dc) WLAN 832 [196%
10537 | AAC | |EEE 802.11ac WiFi (40MHz, MCS3, 99pc dc) WLAN 844 | +96%
10538 | AAC | IEEE 802.11ac WiFi (40MHz. MCS4, 98pc do) WLAN 854 |t96%
10540 | AAC | IEEE 802.11ac WiFi {40MHz, MCS6, 99pc dc) WLAN 839 |+96%
10541 | AAC | EEE 802.11ac WiFi (40MHz, MCS7, 99pc dc) WLAN 846 | +96%
10542 | AAC | IEEE 802.11ac WiF) {40MHz, MCS8, 99pc dc) WLAN 865 |+96%
10543 | AAC | IEEE 802.11ac WiFi (40MHz, MCSS, 99pc dc) WLAN 865 |+96%
10544 | AAC | IEEE 802.11ac WiFi (80MHz, MCS0, 99pc do) WLAN 847 | +96%
10545 | AAC | IEEE 802.11ac WiFi (80MHz, MCS1, 99p¢ dc) WLAN 855 |+96%
10546 | AAC | JEEE 802.11ac WiFi (80MHz, MCS2, 99pc dc) WLAN 835 |+96%
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10547 | AAC | IEEE 802.11ac WiFi (80MHz, MCS3, 99pc dc) WLAN 8.49 96 %
10548 | AAC | IEEE 802.11ac WiFi (80MHz, MCS4, 99pc dc) WLAN 8.37 +96%
10550 | AAC | IEEE 802.11ac WiFi (80MHz, MCS6, 99pc dc) WLAN 8.39 96 %
10551 | AAC | IEEE 802.11ac WiFi {80MHz, MCS7, 99pc¢ dc) WLAN 8.50 96%
10552 | AAC | |EEE 802.11ac WiFi (80MHz, MCS8, 99pc dc) WLAN 8.42 +9.6%
10553 | AAC IEEE 802.11ac WiFi {80MHz, MCS9, 99pc dcg) WLAN 8.45 +9.6%
10554 | AAD | IEEE 802.11ac WiFi {160MHz, MCS0, 99pc dc) WLAN 8.48 +9.6 %
10555 | AAD | IEEE 802.11ac¢ WiFi (160MHz, MCS1, 99pc dc) WLAN 8.47 +96%
10556 | AAD | IEEE 802.11ac WiFi {160MHz, MCS2, 99pc dc) WLAN 8.50 +9.6 %
10557 | AAD | IEEE 802.11ac WiFi {160MHz, MCS3, 99pc dc) WLAN B.52 +9.6%
10558 | AAD | IEEE 802.11ac WiFi (160MHz, MCS4, 99pc dc) WLAN B.61 +96%
10560 | AAD | SEEE 802.11ac WiFi (160MHz, MCS6, 99pc dc) WLAN 8.73 +96%
10561 | AAD | IEEE 802.11ac WiFi (160MHz, MCS7, 99pc¢ dc) WLAN 8.56 +9.6 %
10562 | AAD | IEEE 802.11ac WiFi (160MHz, MCS8, 99pc dc) WLAN 8.69 +9.6 %
10563 | AAD | IEEE 802.11ac WiFi (160MHz, MCS9, 99pc dc) WLAN 8.77 +9.6%
10564 | AAA | |EEE 802.11g WiFi 2.4 GHz (DSS$S-OFDM, 9 Mbps, 99pc dc) WLAN 8.25 +96%
10565 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSS5-0OFDM, 12 Mbps, 99pc dc) WLAN 8.45 +96%
10566 | AAA IEEE 802.11g WiFi 2.4 GHz (DSS5-0OFDM, 18 Mbps, 99pc dc) WLAN 813 +96 %
10567 | AAA | JEEE 802.11g WiFi 2.4 GHz {DSSS-0FDM, 24 Mbps, 99pc dc) WLAN 3.00 +96%
10568 | AAA | IEEE 802.11g WiFi 2.4 GHz {DSSS-OFDM, 36 Mbps, 99pc¢ dc¢) WLAN 8.37 +96%
10569 | AAA | JEEE 802.11g WiFi 2.4 (GHz {DSSS-OFDM, 48 Mbps, 99pc d¢) WLAN 8.10 +96%
10570 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 99c dc) WLAN 8.30 +96%
10571 | AAA | {EEE 802.11b WiFi 2.4 GHz {DSSS, 1 Mbps, 90pc dc) WLAN 1.99 +9.6%
10572 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps, 90p¢ do) WLAN 1.99 +96%
10573 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, 90pc dc) WLAN 1.98 +96%
10574 | AAA | JEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps, 90pc dc) WLAN 1.98 +96%
10575 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-0OFDM, 6 Mbps, 90pc dc) WLAN 8.59 +9.6%
10576 | AAA | JEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 9 Mbps, 90pc dc) WLAN 8.60 +96%
10577 | AAA | IEEE 802.11g WiFi 2.4 GHz (D55S-0FDM, 12 Mbps, 20pc dc} WLAN 8.70 +9.6 %
10578 | AAA | |EEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, %0pc dc) WLAN 8.49 +96 %
10579 | AAA | |EEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, 20pc dc) WLAN 8.36 +96%
10580 | AAA | IEEE 802,119 WiFi 2.4 GHz (DSSS-OFDM, 36 Mbps, 90pc dc) WLAN 8.76 +96%
10581 | AAA | IEEE 802,119 WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, @0pc dc) WLAN 8.35 +96%
10582 | AAA | |EEE 802.11g WiFi 2.4 GHz {DSSS-OFDM, 54 Mbps, 90pc dc) WLAN 8.67 +96%
10583 | AAC IEEE 802.11a/h WiFi 5 GHz (QFDM, 6 Mbps. 90pc dc) WLAN 8§.59 +96%
10584 | AAC | IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 Mbps, 90pc dc) WLAN 8.60 +96%
10585 | AAC | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 Mbps, 90pc dc) WLAN 8.70 +96%
10586 | AAC | IEEE 802.11a/h WiFi 5 GHz {OFDM, 18 Mbps, 90pc dc) WLAN 8.49 +96%
10587 | AAC | IEEE 802.11am WiFi 5 GHz (OFDM. 24 Mbps, 90pc dc) WLAN 8.36 +96 %
10588 | AAC | IEEE 802.11am WiFi 5 GHz (OFDM, 36 Mbps, 90pc dc) WLAN B8.76 +96%
10589 | AAC | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, 90pc dc) WLAN 8.35 +9.6%
10590 | AAC | IEEE 802.11am WiFi § GHz (OFDM. 54 Mbps, 90pc dc) WLAN 8.67 +96 %
10591 | AAC IEEE 802.11n (HT Mixed, 20MHz, MCS0Q, 90pc dc) WLAN 8.63 +96 %
10592 | AAC | IEEE 802.11n {HT Mixed, 20MHz, MCS1, 90pc dc) WLAN 8.79 +96%
10593 | AAC | IEEE 802.11n (HT Mixed, 20MHz, MCS2, 90pc dc) WLAN 8.64 +9.6%
10594 | AAC | IEEE 802.11n (HT Mixed, 20MHz, MCS3, 90pc dc) WLAN 874 +9.6 %
10595 | AAC | IEEE 802.11n {HT Mixed, 20MHz, MCS4, 90pc dc) WLAN 8.74 +96%
10596 | AAC | |EEE 802.11n {HT Mixed, 20MHz, MCS5, 90pc dc) WLAN 871 +9.6 %
10597 | AAC | IEEE 802.11n (HT Mixed, 20MHz, MCS®, 90pc dc) WLAN 8.72 +96%
10598 | AAC | 1EEE 802.11n {HT Mixed, 20MHz, MCS7, 90pc dc) WLAN 8.50 +96%
10599 | AAC IEEE 802.11n {HT Mixed, 40MHz, MCS0Q, 90pc dc) WLAN B8.79 +9.6%
10600 | AAC | IEEE 802.11n {HT Mixed, 40MHz, MCS1, 90pc dc) WLAN 8.88 +9.6 %
10601 | AAC | IEEE 802.11n (HT Mixed, 40MHz, MCS2, 90pc dc} WLAN 8.82 +96%
10602 | AAC | |EEE 802.11n {HT Mixed, 40MHz, MCS3, 90pc d¢) WLAN B8.94 +9.6%
10603 | AAC | |EEE 802.11n {HT Mixed, 40MHz, MCS4, 90pc dc) WLAN 9.03 296 %
10604 | AAC | IEEE 802.11n (HT Mixed, 40MHz, MCS5, 90pc dc) WLAN 8.76 +96%

Certificate No: EX3-7531_Apr22 Page 17 of 24




EX3DV4— SN:7531 April 12, 2022

10605 | AAC IEEE 802.11n {HT Mixed, 40MHz, MC56, 90pc dc) WLAN §8.97 +96%
10606 | AAC | |IEEE 802.11n{HT Mixed, 40MHz, MCS7, ¥pc dc} WLAN 8.82 +96%
10607 | AAC | IEEE 802.11ac WiFi {20MHz, MCS0, 90pc d¢) WLAN B.64 +96%
10608 | AAC IEEE 802.11ac WiFi (20MHz, MCS1, 90pc dc) WLAN 8.77 +96 %
10609 | AAC IEEE 802.11ac WiFi (20MHz, MCS2, 90pc dc) WLAN 8.57 +9.6 %
10610 | AAC IEEE 802.11ac WiFi (20MHz, MCS3, 90pc dc) WLAN 8.78 +96%
10611 | AAC | IEEE 802.11ac WiFi (20MHz, MCS4, 90pc dc) WLAN 8.70 9.6 %
10612 | AAC | LEEE 802.11ac WiFi (20MHz, MC3S5, 90pc dc) WLAN 8.77 +96%
10613 | AAC | JEEE 802.11ac WiFi (20MHz, MCS6, 90pc dc) WLAN 8.94 +9.6 %
10614 | AAC | IEEE 802.11ac WiFi (20MHz, MCS7, 90pc dc) WLAN 8.59 +£96%
10615 | AAC IEEE 802.11ac WiFi (20MHz, MCS8, 90pc dc) WLAN 882 +9.6 %
10616 | AAC IEEE 802.11ac WiFi (40MHz, MCS0, 9Cpc dc) WLAN 8.82 +96%
10617 | AAC IEEE 802.11ac WiFi (40MHz, MCS1, 90pc dc) WLAN 8.81 +96%
10618 | AAC | IEEE 802.11ac WiFi {40MHz, MCS2, 90pc dc} WLAN 8.58 +9.6 %
10619 | AAC | IEEE 802.11ac WiFi (40MHz, MCS3, 90pc dg) WLAN 8.86 +96%
10620 | AAC | IEEE 802.11ac WiFi (40MHz, MCS4, 90pc dc) WLAN B8.87 +9.6 %
10621 | AAC | IEEE 802.11ac WiFi (40MHz, MCS5, 90pc dc) WLAN 8.77 +96%
10622 | AAC | IEEE 802.11ac WiFi (40MHz, MCS6, 90pc dc}) WLAN 8.68 +9.6%
10623 | AAC | IEEE 802.11ac WiFi {40MHz, MCST, $0pc dc) WLAN 8.82 +9.6%
10624 | AAC | |IEEE 802.11ac WiFi {40MHz, MCS8, 90pc dc) WLAN 8.96 +96 %
10625 | AAC | |IEEE 802.11ac WiFi (40MHz, MCS9, 90pc dc} WLAN 8.96 £9.6%
10626 | AAC | |IEEE 802.11ac WiFi {80MHz, MCS0, 90pc dc} WLAN 8.83 +96%
10627 | AAC | IEEE 802.11ac WiFi {(80MHz, MCS1, 90pc dc} WLAN 8.88 +96%
10628 | AAC | IEEE 802.11ac WiFi {80MHz, MCS2, 90pc dc} WLAN 8.71 +9.6%
10629 | AAC | IEEE 802.11ac WiFi (80MHz, MCS3, ®pc dc) WLAN 8.85 +9.6 %
10630 | AAC | IEEE 802.11ac WiFi (80MHz, MCS4, 90pc dc) WLAN 8.72 £96%
10631 | AAC IEEE 802.11ac WiFi {80MHz, MCS5, 90pc dc) WLAN 8.81 +96%
10632 | AAC | IEEE 802.11ac WiFi (B0MHz, MCS6, 90pc de¢) WLAN 8.74 +9.6%
10633 | AAC | IEEE 802.11ac WiFi (80MHz, MCS7, 90pc de} WLAN 8.83 +9.6 %
10634 | AAC | |EEE 802.11ac WiFi {80MHz, MCS8, 90pc dc} WLAN 8.80 +96%
10635 | AAC | IEEE 802.11ac WiFi {80MHz, MCS9, 90pc dc} WLAN 8.81 +96%
10636 | AAD | |EEE 802.11ac WiFi {160MHz, MCS0, 90pc dc) WLAN 8.83 +96%
10637 | AAD | |IEEE 802.11ac WiFi {160MHz, MCS1, 80pc de) WLAN 8.79 +96%
10638 | AAD | IEEE 802.11ac WiFi {160MHz, MCS2, 80pc de) WLAN 8.86 $9.6%
10639 | AAD |EEE 802.11ac WiFi (160MHz, MCS3, 90pc dc) WLAN 8.85 +9.6%
10640 | AAD | JEEE 802.11ac WiFi (160MHz, MCS4, 90pc dc) WLAN 8.98 £9.6%
10641 | AAD | IEEE 802.11a¢ WiFi (160MHz, MCS5, 9pc dc) WLAN 9.06 +*9.6%
10642 | AAD | IEEE 802.11ac WiFi (160MHz, MCS6, 90pc dc) WLAN a06 +96%
10643 | AAD | IEEE 802.11ac WiFi (160MHz, MCSY, 90pc dc) WLAN 8.89 9.6 %
10644 | AAD | IEEE 802.11ac WiFi (160MHz, MCS8, 90pc dc) WLAN 9.05 +96 %
10645 | AAD | IEEE 802.11ac WiFi (160MHz, MCS9, 90pc dc) WLAN a.11 +96%
10646 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL Sub=2,7) LTE-TDD 11.96 +9.6 %
10647 | AAF LTE-TDD (SC-FODMA, 1 RB, 20 MHz, QPSK, UL Sub=2,7) LTE-TDD 11.96 +96 %
10648 | AAA | CDMA2000 (1x Advanced) CDMA2000 3.45 +96%
10652 | AAE LTE-TDD {OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 6.91 +96%
10653 | AAE LTE-TDD {OFDMA, 10 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 7.42 +96%
10654 | AAD | LTE-TOD {OFDMA, 15 MHz, E-TM 3.1, Clipping 44%:) LTE-TDD 6.96 +96%
10655 | AAE LTE-TDD {(OFDMA, 20 MHz, E-TM 3.1, Clipping 44%} LTE-TDD 7.21 +96%
10658 | AAA | Pulse Waveform (200Hz, 10°%) Test 10.00 +96%
10659 | AAA | Pulse Waveform (200Hz, 20%) Test 6.99 +96%
10660 | AAA | Pulse Waveform (200Hz, 40%) Test 3.98 +96%
10661 | AAA | Pulse Waveform (200Hz, 60%) Test 2.22 9.6 %
10662 | AAA | Puise Waveform (200Hz, 80%;) Test 0.497 +96%
10670 | AAA | Bluetooth Low Energy Bluetooth 2.19 +9.6 %
10671 | AAC IEEE 802.11ax (20MHz, MCS0, 90pc dc) WLAN 9,09 +96 %
10672 | AAC IEEE 802.11ax {20MHz, MCS1, 90pc dg) WLAN 8.57 +9.6%
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10673 | AAC | IEEE 802.11ax (20MHz, MCS2, 90pc dc) WLAN 8.78 +9.6%
10674 | AAC IEEE 802.11ax {20MHz, MCS3, 90pc dc) WLAN 8.74 +986%
10675 | AAC IEEE 802.11ax {20MHz, MC34, 90pc dc) WLAN 8.90 +9.6 %
10676 | AAC | IEEE 802.11ax {20MHz, MCS5, 90pc dc) WLAN 877 +96%
10677 | AAC IEEE 802.11ax {20MHz, MCS6, 90pc dc) WLAN 8.73 +9.6%
10678 | AAC IEEE 802.11ax {20MHz, MC37, 90p¢ dc} WLAN 8.78 +9.6%
10679 | AAC IEEE 802.11ax {(20MHz, MCS8, 90pc dc) WLAN 8.89 +9.6%
10680 | AAC IEEE 802.11ax {20MHz, MCS$, 90pc dc) WLAN 8.80 +96%
10681 | AAC IEEE 802.11ax (20MHz, MCS10, 90pc do) WLAN 8.62 +9.6%
10682 | AAC IEEE 802.11ax {20MHz, MCS11, 9pc dc) WLAN 8.83 +96%
10683 | AAC | IEEE 802.11ax {20MHz, MCS0, 99pc dc) WLAN 8.42 +9.6 %
10684 | AAC IEEE 802.11ax (20MHz, MCS1, 99pc dc) WLAN 8.26 +9.6 %
10685 | AAC | IEEE 802.11ax {20MHz, MCS2, 99pc dc) WLAN 8.33 9.6 %
10686 | AAC | |EEE 802.11ax {20MHz, MCS3, 99pc dc) WLAN 8.28 +9.6 %
10687 | AAC | IEEE 802.11ax (20MHz, MC34, 99pc dc) WLAN 8.45 +9.68%
10688 | AAC | IEEE 802.11ax (20MHz, MCS5, 99pc dc) WLAN 8.29 +9.6%
10689 | AAC | IEEE 802.11ax (20MHz, MCS6, 99pc dc) WLAN 8.55 +96%
10690 | AAC | |EEE 802.11ax (20MHz, MCS7, 99pc dg) WLAN 8.29 +96 %
10691 | AAC | IEEE 802.11ax (20MHz, MCS8, 99pc dc) WLAN 8.25 +9.6%
10692 | AAC { IEEE 802.11ax (20MHz, MCS9, %9pc dc) WLAN 8.29 +96%
10693 | AAC | IEEE 802.11ax (20MHz, MCS10, 99pc dc) WLAN 8.25 £96%
10694 | AAC | IEEE 802.11ax (20MHz, MCS11, 99pc dc) WLAN 8.57 +9.6%
10695 { AAC { |IEEE 802.11ax (40MHz, MCS0, $pc dc) WLAN 8.78 +96%
10696 | AAC | |IEEE 802.11ax (40MHz, MCS1, 90pc dc) WLAN 8.91 +96%
10697 | AAC | |EEE 802.11ax (40MHz, MCS2, 90pc dc) WLAN 8.61 +96%
10698 | AAC | IEEE 802.11ax (40MHz, MCS3, 90pc de) WLAN 8.89 +9.6%
10699 | AAC | |IEEE 802.11ax (40MHz, MCS4, 90pc dc) WLAN 8.82 +96%
10700 | AAC | IEEE 802.11ax (40MHz, MCS5, $pc dc) WLAN 8.73 +96%
10701 | AAC | IEEE 802.11ax (40MHz, MCS8, 90pc dc) WLAN 8.86 +96%
10702 | AAC | |IEEE 802.11ax (40MHz, MCS7, 90pc dc) WLAN 8.70 +96 %
10703 | AAC | IEEE 802.11ax (40MHz, MCS8, $0pc dc) WLAN 8.82 +96%
10704 | AAC | IEEE 802.11ax (40MHz, MCS9, %0pc dc) WLAN 8.56 +96 %
10705 | AAC | IEEE 802.11ax (40MHz, MCS10. 90pc dc) WLAN 8.69 +96%
10706 | AAC | IEEE 802.11ax (40MHz, MCS11, 90pc dc) WLAN 8.66 £96%
10707 | AAC | IEEE 802.11ax (40MHz, MCS0, 99pc dc) WLAN 8.32 +96 %
10708 | AAC | IEEE 802.11ax (4¢0MHz, MCS1, 99pc dc) WLAN 8.55 +96%
10709 | AAC | IEEE 802.11ax {(40MHz, MCS2, 99pc dc) WLAN 8.33 +96%
10710 | AAC | IEEE 802.11ax (40MHz, MCS3, 99pc dc) WLAN 8.29 +96 %
10711 | AAC | JEEE 802.11ax (40MHz, MCS4, 99pc¢ dc) WLAN 8.39 +96%
10712 | AAC | IEEE 802.11ax (40MHz, MCS5, 99pc d¢) WLAN 8.67 9.6 %
10713 | AAC IEEE 802.11ax (40MHz, MCS6, 99pc dc) WLAN 8,33 +9.6%
10714 | AAC IEEE 802.11ax (40MHz, MCS7, 99p¢ dc) WLAN 8.26 +96%
10715 | AAC IEEE 802.11ax (40MHz, MCS8, 99pc dc) WLAN 8.45 +9.6%
10716 | AAC IEEE 802.11ax {40MHz, MCS9, 99pc dc) WLAN 8.30 +968%
10717 | AAC IEEE 802.11ax {(40MHz, MCS10, 99pc dc) WLAN 8.48 +968%
10718 | AAC IEEE 802.11ax (40MHz, MCS11, 99pc¢ dc) WLAN 8.24 9.6 %
10719 | AAC IEEE 802.11ax (80MHz, MCS0, 90pc dc) WLAN 8.81 x96%
10720 | AAC IEEE 802.11ax (80MHz, MCS1, 90pc dc) WLAN 887 +96%
10721 | AAC IEEE 802.11ax {(80MHz, MCS2, 90pc dc) WLAN 8.76 +96%
10722 | AAC | JEEE 802.11ax (80MHz, MCS3, 90pe dc) WLAN 8.55 +96%
10723 | AAC | IEEE 802.11ax (80MHz, MCS4, 90pc dc) WLAN 8.70 +9.6%
10724 | AAC | IEEE 802.11ax (80MHz, MCSS5, 90pc dc) WLAN 8.90 +96%
10725 | AAC | IEEE 802.11ax {80MHz, MCS6, 90pc d¢) WLAN 8.74 +9.6%
10726 | AAC | IEEE 802.11ax {80MHz, MCS7, 90pc dc) WLAN 8.72 +96%
10727 | AAC | IEEE 802.11ax (80MHz, MCSS, 90pc¢ dc) WLAN 8.66 +96%
10728 | AAC | IEEE 802.11ax (80MHz, MCS9, 90pc dc) WLAN 8.65 9.6 %
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10729 | AAC | IEEE 802.11ax (80MHz, MC$1(, 90pc dc) WLAN 8.64 +96 %
10730 | AAC | IEEE 802.11ax (BOMHz, MCS11, 90pc dc) WLAN 8.67 +96%
10731 | AAC | IEEE 802.11ax (80MHz, MCSO, 99pc dc) WLAN 842 96 %
10732 | AAC | IEEE 802.11ax (80MHz, MCS1, 99pc dc} WLAN §.46 +96%
10733 | AAC | |EEE 802.11ax {80MHz, MCS2, 99p¢ dc) WLAN 8.40 +9.6%
10734 | AAC | IEEE 802.11ax {80MHz, MCS3, 99pc dc} WLAN 8.25 +9.6%
10735 | AAC | IEEE 802.11ax (80MHz, MCS54, 99pc dc) WLAN 8.33 +9.6%
10736 | AAC | |IEEE 802.11ax (80MHz, MCS5, 89pc dc) WLAN 8.27 +96%
10737 | AAC | |EEE 802.11ax (BOMHz, MCS6, 29pc dc) WLAN 8.36 +9.6%
10738 | AAC | |IEEE 802.11ax (80MHz, MCS7, 99pc dc) WLAN 8.42 +96%
10739 | AAC | IEEE 802.11ax (80MHz, MCS8, 99pc dc) WLAN 8.29 +96%
10740 | AAC | IEEE 802.11ax (80MHz, MCS9, 99pc dc) WLAN 8.48 +96%
10741 | AAC | IEEE 802.11ax {80MHz, MCS10, 99pc dc) WLAN 8.40 +96%
10742 | AAC | IEEE 802.11ax {B0OMHz, MCS11, 99pc dc) WLAN 8.43 +9.6%
10743 | AAC | IEEE 802.11ax {1860MHz, MCS0, 90pc dc) WLAN 8.94 +96%
10744 | AAC | IEEE 802.11ax {(160MHz, MCS1, 30pc dc) WLAN 9.16 +96%
10745 | AAC | IEEE 802.11ax {160MHz, MCS2, %0pc dc) WLAN 8.93 +96%
10746 | AAC | IEEE 802.11ax {160MHz, MCS3, 90pc dc) WLAN 9.11 +9.6 %
10747 | AAC | IEEE 8)2.11ax (160MHz, MCS4, 90pc dc) WLAN 9.04 +9.6 %
10748 | AAC | |IEEE 802.11ax (160MHz, MCS5, 90pc dc) WLAN 8.93 +9.6%
10749 | AAC | IEEE 802.11ax (160MHz, MCS8, 90pc dc) WLAN 8.90 +9.6%
10750 | AAC | IEEE 802.11ax (160MHz, MCS7, 90pc dc) WLAN 8.79 +96%
10751 | AAC | IEEE 802.11ax {160MHz, MCS8, 90pc de) WLAN 8.82 +96%
10752 | AAC | IEEE 802.11ax (160MHz, MC59, 90pc dc) WLAN 8.81 +96%
10753 | AAC | |EEE 802.11ax {160MHz, MCS10, 90pc dc) WLAN 9.00 +96%
10754 | AAC | IEEE 802.11ax (180MHz, MCS11, 20pc dc} WLAN 8.94 96 %
10755 | AAC | IEEE 802.11ax (160MHz, MCS0, 99pc dc) WLAN 3.64 +9.6%
10756 | AAC | IEEE 802.11ax {160MHz, MCS1, 99pc dc) WLAN 8.77 +96%
10757 | AAC | IEEE 802.11ax (160MHz, MCS2, 99pc dc) WLAN 8.77 +96%
10758 | AAC | IEEE 802.11ax {160MHz, MCS3, 99pc dc) WLAN 8.69 +96%
10759 | AAC | IEEE 802.11ax {160MHz, MCS4, 9%9pc dc) WLAN 8.58 +96%
10760 | AAC | IEEE 802.11ax {(160MHz, MCSS5, 99pc dc) WLAN 8.49 +96%
10761 | AAC | IEEE 802.11ax {160MHz, MCS6, 99pc dc) WLAN 8.58 96 %
10762 | AAC | IEEE 802.11ax {160MHz, MCS7, 99pc dc) WLAN 8.49 +9.6 %
10763 | AAC | IEEE 802.11ax {160MHz, MCSS, 9%pc dc) WLAN 8.53 +96%
10764 | AAC | IEEE 802.11ax {160MHz, MCS9, 99pc dc) WLAN 8.54 +9.6 %
10765 | AAC | IEEE 802.11ax (160MHz, MCS10, 99pc de) WLAN 8.54 +9.6%
10766 | AAC | |IEEE 802.11ax (160MHz, MCS11, 99pc dg) WLAN 8.51 +9.6%
10767 | AAE | 5G NR {CP-QFDM, 1 RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1TDD 7.99 £9.6%
10768 | AAD } 5G NR {CP-OFDM, 1 RB, 10 MHz, QPSK, 15 kHz} 5G NR FR1 TDD 8.01 +9.6%
10769 | AAD | 5G NR {CP-OFDM, 1 RB, 15 MHz, QPSK, 15 kHz} 5GNRFR1TDD | 8.01 +96%
10770 | AAD | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 15 kHz) S5GNRFR1TDD | 8.02 +96%
10771 | AAD | 5G NR {CP-OFDM, 1 RB, 25 MHz, QP SK, 15 kHz} 5G NR FR1 TDD 8.02 +96%
10772 | AAD | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 15 kHz) 5G NR FR1 TDD 8.23 +96%
10773 | AAD | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 15 kHz) 5G NR FR1 TDD 803 +96%
10774 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 15 kHz) 5GNR FR1TDD | 8.02 +96%
10775 | AAD | 5G NR (CP-OFDM, 50% RB, 5 MHz, QPSK, 15 kHz} 5GNR FR1 TDD | 8.31 +9.6%
10776 | AAD | 5GNR (CP-OFDM, 50% RB, 10 MHz, QPSK, 15 kHz) 5GNRFR1TDD | 8.30 +9.6%
10777 | AAC | 5GNR (CP-OFDM, 50% RB, 15 MHz, QPSK, 15 kHz) S5GNR FR1TDD | 8.30 + 9.6 %
10778 | AAD | 5G NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 15 kHz) S5GNR FR1TDD | 8.34 +96%
10779 | AAC | 5G NR (CP-OFDM, 50% RB, 25 MHz, QPSK, 15 kHz) S5GNRFR1TDD | 842 +9.6 %
10780 | AAD | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) 55NRFR1TDD | 8.38 +9.6 %
10781 | AAD | 5G NR (CP-OFDM., 50% RB, 40 MHz, QPSK, 15 kHz) 5GNRFR1TDD | 8.38 +96 %
10782 | AAD | 5G NR (CP-OFDM, 50% RB, 50 MHz, QPSK, 15 kHz) S5GNRFR1TDD | 8.43 +9.6 %
10783 | AAE | 5GNR (CP-OFDM, 100% RB, 5 MHz, QPSK, 15 kHz) S5GNRFR1TDD | 831 +96%
10784 | AAD | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 15 kHz) SGNRFR1TDD | 829 +96%
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10785 | AAD | 5G NR {CP-QFDM, 100% RB. 15 MHz, QPSK, 15 kHz) S5GNRFR1TDD | 8.40 %9.6%
10786 | AAD | 5G NR {CP-OFDM, 100% RB, 20 MHz, QPSK, 15 kHz) 5G NR FR1TDD | 8.35 +9.6 %
10787 | AAD | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 15 kHz) 5GNRFR1TDD | 8.44 +9.6 %
10788 | AAD | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 15 kHz} 5GNRFR1TDD | 8.39 +9.6 %
10789 | AAD | 5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK, 15 kHz} 5GNRFR1TDD | 837 +9.6 %
10790 | AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 15 kHz} S5GNRFR1TDD | 8.39 +9.6 %
10791 | AAE | 5G NR (CP-OFDM, 1 RB, 5 MHz, QPSK, 30 kHz} S5GNRFR1TDD | 7.83 +9.6 %
10792 | AAD | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 7.92 +96 %
10793 | AAD | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 30 kHz) SGNRFR1TDD | 7.95 +9.6 %
10794 | AAD | 5G NR (CP-CFDM. 1 RB, 20 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 7.82 +9.6 %
10795 | AAD | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 7.84 £9.6%
10796 | AAD | 5G NR (CP-OFDM, 1 RB, 30 MHz, QP3K, 30 kHz) 5GNRFR1TDD | 7.82 +9.6 %
10797 | AAD | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 8.1 +9.6%
10798 { AAD | 5G NR {CP-OFDM, 1 RB, 50 MHz, QPSK, 30 kHz} 5GNRFR1TDD | 7.89 +9.6 %
10799 | AAD | 5G NR{CP-OFDM, 1 RB, 60 MHz, QPSK, 30 kHz} S5GNRFR1TDD 1793 19.6%
10801 | AAD | 5G NR {CP-OFDM, 1 RB, 80 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 7.89 +9.6%
10802 | AAD | 5G NR{CP-OFDM, 1 RB, 90 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 7.87 29.6%
10803 | AAD | 5G NR {CP-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 7.93 +9.6 %
10805 | AAD | 5G NR (CP-QFDM. 50% RB, 10 MHz, QPSK, 30 kHz) SGNRFR1TDD | 8.34 +9.6%
10806 | AAD | 5G NR {CP-OFDM, 50% RB, 15 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 8.37 +9.6%
10809 | AAD | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 8.34 9.6 %
10810 | AAD | 5G NR (CP-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 8.34 9.6 %
10812 | AAD | 5G NR (CP-OFDM, 50% RB, 60 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 8.35 +9.6%
10817 | AAE | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 835 +9.6 %
10818 | AAD | 5G NR (CP-OFDM, 100% REB, 10 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 8.34 £9.6 %
10819 | AAD | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 8.33 +9.6%
10820 | AAD | 5G NR {CP-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) 5GNRFR1TDD : 8.30 £9.6 %
10821 | AAD | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 30 kHz) SGNRFR1TDD | 841 £96%
10822 | AAD | 5G NR {CP-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 8.41 £96%
10823 | AAD | 5G NR {CP-OFDM, 100% RB, 40 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 8.36 9.6 %
10824 | AAD | 5G NR {CP-OFDM, 100% RB, 50 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 839 +9.6 %
10825 | AAD | 5G NR {CP-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) S5GNRFR1TDD | 8.41 29.6%
10827 | AAD | 5G NR {CP-QOFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 5GNRFR1TDD [ 8.42 196 %
10828 | AAD | 5G NR {CP-OFDM, 100% RB, 90 MHz, QPSK, 30 kHz) SGNRFR1TDD | 8.43 +9.6%
10829 | AAD | 5G NR {CP-OFDM., 100% RB, 100 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 8.40 +9.6 %
10830 | AAD | 5G NR {CP-OFDM, 1 RB, 10 MHz, QPSK, 60 kHz) 5GNRFR1TDD | 7.63 +9.6%
10831 | AAD | 5G NR {CP-OFDM. 1 RB, 15 MHz, QPSK, 60 kHz) S5GNRFR1TDD | 7.73 +9.6 %
10832 | AAD | 5G NR {CP-OFDM, 1 RB, 20 MHz, QPSK, 60 kHz) 5GNRFR1TDD | 7.74 +9.6 %
10833 | AAD | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 60 kHz) S5GNRFR1TDD | 7.70 9.6 %
10834 | AAD | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 60 kHz) S5GNRFR1TDD | 7.75 +9.6 %
10835 | AAD | SGNR (CP-OFDM, 1 RB, 40 MHz, QPSK, 60 kHz) S5GNRFRITDD | 7.70 +9.6 %
10836 | AAD | 5GNR (CP-OFDM, 1 RB, 50 MHz, QPSK, 60 kHz) 56 NRFR1TDD | 7.66 9.6 %
10837 | AAD | 5GNR (CP-OFDM, 1 RB, 60 MHz, QPSK, 60 kHz) 5GNRFR1TDD | 7.68 9.6 %
10839 | AAD | 5G NR (CP-OFDM, 1 RB, 80 MHz, QPSK, 60 kHz) SGNRFR1TDD | 7.70 +9.6%
10840 | AAD | 5G NR{CP-OFDM, 1 RB, 90 MHz, QPSK, 60 kHz) SGNRFR1TDD | 767 +9.6%
10841 | AAD | 5G NR(CP-OFDM, 1 RB, 100 MHz, QPSK, 80 kHz} SGNRFR1TDD | 7.71 +90.6%
10843 | AAD | 53 NR {CP-OFDM, 50% RB, 15 MHz, QPSK, 60 kHz} 5GNRFR1TDD | 8.49 +96%
10844 | AAD 5G NR {CP-QFDM, 50% RB, 20 MHz, QPSK, 60 kHz) 5G NR FR1TDD 8.34 +96%
10846 | AAD [ 5G NR {CP-OFDM, 50% RB, 30 MHz, QPSK, 60 kHz) S5GNRFR1TDD | 8.41 +9.6%
10854 | AAD | 5G NR {CP-OFDM, 100% RB. 10 MHz, QPSK, 60 kHz) S5GNRFR1TDD | 8.34 9.6 %
10855 | AAD | 5G NR {CP-OFDM. 100% RB. 15 MHz, QPSK, 60 kHz) SGNRFR1TDD | 8.36 +9.6 %
10856 | AAD | 5G NR {CP-OFDM. 100% RB. 20 MHz. QPSK, 60 kHz) 5GNRFR1TDD | 8.37 9.6 %
10857 | AAD | 5G NR {CP-OFDM, 100% RB, 25 MHz, QPSK, 60 kHz) 5GNRFR1TDD | 8.35 9.6 %
10858 | AAD | 5G NR {CP-OFDM, 100% RB, 30 MHz, QPSK, 60 kHz) 5GNRFR1TDD | 8.36 +9.6 %
10859 | AAD | 5G NR {CP-QFDM, 100% RB, 40 MHz, QPSK, 60 kHz) 5GNRFR1TDD | 8.34 9.6 %
10860 | AAD | 5G NR {CP-OFDM, 100% RB, 50 MHz, QPSK, 60 kHz) 56 NRFR1TDD | 8.41 +9.6%
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10861 | AAD | 5G NR {CP-OFDM, 100% RB, 60 MHz, QP3K, 60 kHz) 5G NR FR1 TDD 8.40 +9.6 %
10863 [ AAD | 5G NR {CP-OFDM, 100% RB, 80 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.41 +96 %
10864 | AAD | 5G NR {CP-QFDM, 100% RB, 90 MHz, QP3K, 60 kHz) 5GNR FR1TDD | 8.37 +96%
10865 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 60 kHz}) 5G NR FR1 TDD 8.41 +96%
10866 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz} 5G NR FR1 TDD 5.68 +96%
10868 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1TDD | 5.89 +96%
10869 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz} 5G NR FR2 TDD 575 +9.6%
10870 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, QPSK, 120 kHz} 5GNR FR2 TDD 5.86 +96%
10871 | AAD | 5GNR (DFT-s-OFDM, 1 RB, 100 MHz, 16QAM, 120 kHz) S5GNRFR2TDD | 5.75 96 %
10872 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, 16QAM, 120 kMz} 5G NR FRZ2 TDD 6.52 196 %
10873 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 64QAM, 120 kHz) SGNRFR2TDD | 6.61 +9.6%
10874 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, 64QAM, 120 kHz} 5G NR FR2 TDD 6.65 +96%
10875 | AAD | 5G NR (CP-OFDM. 1 RB, 100 MHz, QPSK, 120 kHz} 5G NR FR2 TDD 7.78 +96%
10876 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 8.39 +96%
10877 | AAD | 5G NR (CP-OFDM, 1 RB, 100 MHz, 16QAM, 120 kHz} 5G NR FR2 TDD 7.95 +96%
10878 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 8.41 +96 %
10879 | AAD | 5G NR (CP-OFDM, 1 RB, 100 MHz, 64QAM, 120 kHz} 5G NR FR2 TOD 812 +96%
10880 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, 84QAM, 120 kHz) 5GNRFR2 TDD | 8.38 +96%
10881 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 575 +96%
10882 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 5.96 +96%
10883 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 6.57 +96%
10884 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, 16QAM, 120 kHz) 5GNRFR2TDD | 6.53 +96%
10885 | AAD | 5GNR (DFT-s-OFDM, 1 RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.61 +96%
10886 | AAD | 5GNR (DFT-s-OFDM, 100% RB, 50 MHz, 8640AM, 120 kHz) 5GNRFR2TDD | 665 +96%
10887 | AAD | SGNR (CP-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 7.78 +96 %
10888 | AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD B.35 +96%
10889 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 8.02 £9.6%
10890 | AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, 16QAM, 120 kHz) 5GNRFR2 TDD 8.40 +96%
10891 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 8.13 +96 %
10892 | AAD | 5G NR (CP-OFDM, 100% REB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 8.41 +96%
10897 | AAC | 5G NR {DFT-s-OFDM, 1 RB, 5 MHz, QPSK, 30 kHz) SGNRFR1TDD | 566 +96 %
10898 | AAB 5G NR (DFT-s-OFDM, 1 RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 567 +96 %
10899 | AAB 5G NR (DFT-s-OFDM, 1 RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.67 +96 %
10900 | AAB | 5GNR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 568 £96%
10901 | AAB | 5G NR (DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 568 +9.6%
10902 | AAB | 5GNR (DFT-s-OFDM, 1 RB, 30 MHz, QPSK, 30 kHz) SGNRFR1TDD | 568 +9.6%
10003 | AAB | SGNR (DFT-s-OFDM, 1 RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +96%
10904 | AAB 5G NR (DFT-s-QOFDM, 1 RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +96%
10905 | AAB 5G NR (DFT-s-OFDM, 1 RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6%
10906 | AAB 5G NR (DFT-s-OFDM, 1 RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6 %
10907 | AAC | 5G NR (DFT-s-OFDM, 50% REB, 5 MHz, QP3K, 30 kHz) 5G NR FR1 TDD 578 +9.6 %
10008 | AAB | 5GNR (DFT-s-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 5.93 +96%
10908 | AAB 5G NR (DFT-s-OFDM, 50% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.96 +9.6 %
10910 | AAB | 5GNR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 5.83 +96%
10911 | AAB 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 30 kHz} 5G NR FR1 TDD 583 +96%
10912 | AAB 5G NR (DFT-s-QFDM, 50% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 584 +9.6%
10013 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz} S5GNRFR1TDD | 584 +96%
10914 | AAB | 5G NR {DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 585 +9.6%
10915 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.83 +9.6 %
10M6 | AAB 5G NR (DFT-s-OFDM, 50% RB, 80 MHz, QPSK, 30 kHz)} 5GNR FR1TDD 5.87 196 %
10917 | AAB 5G NR (DFT-s-OFDM, 50% RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 594 +9.6%
10918 | AAC | 5G NR {DFT-s-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.86 +96%
10019 | AAB 5G NR {DFT-s-QFDM, 100% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.86 +9.6 %
10920 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 15 MHz, QPSK, 30 kHz}) S5GNRFR1TDD | 5.87 +0.6 %
10921 | AAB | 5G NR {DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 5.84 +96%
10922 | AAB 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 30 kHz) 5GNR FR1 TDD 5.82 +9.6%
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10923 | AAB | 5G NR {DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1TDD | 5.84 +96%
10924 | AAB | 5G NR {DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 5.84 +9.6%
10925 | AAB | 5G NR {DFT-s-OFDM, 100% REB, 50 MHz, QPSK, 30 kHz) 5GNR FR1TDD | 5.95 96 %
10926 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 5GNR FR1TDD | 5.84 +96%
10927 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 594 9.6 %
10928 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 5§ MHz, QPSK, 15 kHz) SGNRFR1FDD | 552 +9.6 %
10029 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 10 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 552 £9.6%
10030 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 15 MHz, QPSK, 15 kHz} 5GNRFR1FDD | 552 £9.6 %
10931 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 15 kHz) 5G NRFR1FDD | 551 £9.6%
10932 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 5.51 +9.6 %
10833 { AAC | 5G NR (DFT-s-OFDM, 1 RB. 30 MHz, QPSK, 15 kHz) 5G NR FR1FDD | 5.51 +96%
10934 | AAC | 5G NR (DFT-5-OFDM, 1 RB, 40 MHz, QPSK, 15 kHz} 5G NR FR1 FDD | 5.51 +9.6 %
10935 | AAD | 5G NR {DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 15 kHz} 5GNRFR1FDD | 5.51 +9.6%
10036 | AAC [ 5G NR {DFT-s-OFDM, 50% RB, 5 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 5.90 +96%
10937 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 10 MHz, QPSK, 15 kHz) 5G NRFR1FDD | 5.77 +93.6%
10938 | AAC | 5G NR {DFT-s-OFDM, 50% RB, 15 MHz, QPSK, 15 kHz) 5GNR FR1FDD | 5.90 +9.6%
10939 | AAC | 5G NR (DFT-s5-OFDM, 50% RB, 20 MHz, QPSK, 15 kHz) S5GNRFR1FDD | 5.82 +9.6%
10940 | AAC | 5G NR {DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 15 kHz} 5G NR FR1 FDD | 5.89 +9.6 %
10941 | AAC | 5G NR {DFT-s-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) 5GNR FR1FDD | 5.83 +9.6%
10942 | AAC | 5G NR {DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 5.85 +9.6%
10843 | AAD | 5G NR {DFT-s-OFDM. 50% RB, 50 MHz, QPSK, 15 kHz) SGNR FR1FDD | 5.95 +9.6%
10944 | AAC | 5G NR {DFT-s-OFDM, 100% RB, 5 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 5.81 +9.6 %
10945 | AAC | 5G NR {DFT-s-OFDM, 100% RB, 10 MHz, QPSK, 15 kHz} 5GNRFR1FDD | 5.85 +9.6%
10046 | AAC | 5G NR {DFT-s-OFDM, 100% RB, 15 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 5.83 196 %
10947 | AAC | 5G NR {DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 5.87 +96%
10948 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 15 kHz} 5GNR FR1 FDD | 5.94 9.6 %
10949 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 15 kHz)} SGNR FR1 FDD | 5.87 +96%
10950 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 15 kHz} 5GNRFR1FDD | 5.94 9.6 %
10951 | AAD | 5GNR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 15 kHz) 5GNRFR1FDD | 5.92 +96 %
10852 | AAA | SGNR DL {CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 15 kHz} S5GNRFR1FDD | 825 +96 %
10953 | AAA | SGNR DL {CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 15 kHz) 5GNRFR1FDD | B.15 +96%
108954 | AAA | SGNR DL (CP-OFDM, TM 3.1, 15 MHz, 84-QAM, 15 kHz) SGNRFR1FDD {823 +9.6 %
10855 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 84-QAM, 15 kHz) SGNRFR1FDD | 8.42 +9.6 %
10956 | AAA | 5SGNR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 30 kHz) S5GNRFR1FDD 1{ 8.14 +9.6 %
10057 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz. 64-QAM, 30 kHz) 5G NRFR1FDD | 8.31 +96%
10058 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 84-QAM, 30 kHz) 5GNRFR1FDD | 8.61 +9.6 %
10959 | AAA | 5GNR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 30 kHz) 5G NRFR1FDD | B.33 +96%
10960 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 84-QAM, 15 kHz) 5GNRFR1TDD | 9.32 t9.6%
10961 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 84-QAM, 15 kHz) SGNRFR1TDD 1 9.36 £9.6 %
10962 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 15 kHz) 5GNRFR1TDD | 9.40 +96%
10963 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 84-QAM, 15 kHz) S5GNRFR1TDD | 955 +9.6%
10864 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 30 kHz) S5GNRFR1TDD | 929 +96%
10965 | AAB | 5SGNR DL {CP-OFDM, TM 3.1, 10 MHz, 64-Q:AM, 30 kHz) 5GNRFR1TDD | 937 +9.6%
10966 | AAB | 5GNR DL (CP-OFDM, TM 3.1, 15 MHz, 684-QAM, 30 kHz) SGNRFR1TDD | 955 +96%
10967 | AAB | 5GNR DL {CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 30 kHz) 5GNRFR1TDD | 9.42 +9.6 %
10968 | AAB | SGNR DL {CP-OFDM, TM 3.1, 100 MHz, 64-QAM, 30 kHz) S5GNRFR1TDD | 949 9.6 %
10972 | AAB | 5G NR (CP-QFDM, 1 RB, 20 MHz, QPSK, 15 kHz) SGNRFR1TDD | 11.59 +9.6%
10973 | AAB | 5G NR (DFT-5-OFDM, 1 REB, 100 MHz, QPSK, 30 kHz) 5GNRFR1TDD | 9.06 +9.6%
10974 | AAB | 5G NR (CP-OFDM, 100% RB, 100 MHz, 256-QAM. 30 kHz) 5G NR FR1 TDD 10.28 +9.6%
10978 | AAA | ULLABDR ULLA 2.23 +9.6 %
10979 | AAA | ULLAHDRA4 ULLA 7.02 +9.6%
10980 | AAA | ULLA HDRS ULLA 8.82 +96%
10981 | AAA | ULLAHDRp4 ULLA 1.50 +9.6 %
10982 | AAA | ULLA HDRp8 ULLA 1.44 +9.6%
10983 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 84-QAM, 15 kHz} 5G NR FR1 TDD 9.31 9.6 %
10984 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 84-QAM, 15 kHz} 5G NRFR1TDD 9.42 9.6 %
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10985 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM. 30 kHz) 5G NR FR1TDD 9.54 £9.6%
10986 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.50 +9.6%
10987 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 60 MHz, 64-QAM, 30 kHz) 5G NR FR1TDD 9.53 £9.6%
10988 | AAA | 5G NR DL (CP-QFDM, TM 3.1, 70 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.38 9.6 %
10989 | AAA | 5GNR DL (CP-QFDM, TM 3.1, 80 MHz, 84-QAM, 30 kHz} 5G NR FR1 TDD 9.33 +9.6%
10990 | AAA | 5G NR DL (CP-OFDM. TM 3.1, 90 MHz, 64-QAM, 30 kHz} 5G NR FR1 TDD 9.52 +9.6 %

E Uncertainty is determined using the max. deviation from linear respanse applying rectangular distribution and is expressed for the square of the
field value.
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Calibration Laboratory of RN
So= %

Schmid & Partner S
Engineering AG m

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S  swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Object

Calibration procedure(s)

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration
Power meter NRP SN; 104778 04-Apr-18 (No. 217-02672/02673) Apr-19
Power sensor NAP-Z91 SN: 103244 04-Apr-18 (No. 217-02672) Apr-19
Power sensor NRP-Z91 SN: 103245 04-Apr-18 (No. 217-02673}) Apr-19
Reference 20 dB Attenuator SN: 5277 (20x) 04-Apr-18 (Mo. 217-02682) Apr-19
Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-18 (No. 217-02683) Apr-19
Reference Probe EX3DV4 SN: 3877 31-Dec-18 (No. EX3-3877_Dec18} Dec-19
DAE4 SN: 654 05-Jul-18 (No. DAE4-654_Jul18} Jul-19
Secondary Standards 1D # Check Date (in house} Scheduled Check
Power meter E44198 SN: GB41293874 08-Apr-16 (in house check Jun-18} In house check: Jun-20
Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-18} in house check: Jun-20
Power sensor E4412A, SN: 000110210 06-Apr-16 {in house check Jun-18) In house check: Jun-20
RF generator HP 8648C SN: US3642U0170¢  04-Aug-99 (in house check Jun-18) In house check: Jun-20
Network Analyzer Agilent EG358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19

o Function Signature
Calibrated by: : //%’% '

.

Approved by:

Issued: February 18, 2019

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of S,

N2 Schweizerischer Kalibrierdienst
. SN
Schmid & Partner iﬁ Service suisse d'étalonnage
Engineering AG N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4,," ;@\e\? Swiss Calibration Service
AT T
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

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 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.

o 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 to 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 not given on page 1.

DASY Version DASY5 v52.10.2
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 42.7 0.88 mho/m
Measured Head TSL parameters (22.0+0.2) °C 427 £6 % 0.91 mho/m +6 %
Head TSL 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 1.67 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.51 W/kg = 18.1 % (k=2)

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

condition

SAR measured

250 mW input power

1.10 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

4.31 Wikg = 17.6 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 56.1 0.95 mho/m
Measured Body TSL parameters (22.0£0.2)°C 5506 % 0.96 mho/m + 6 %
Body TSL temperature change during test <05°C --e- -
SAR resuit with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 1.67 Wikg

SAH for nominal Body TSL parameters

normalized to 1W

6.60 W/kg = 18.1 % (k=2)

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

condition

SAR measured

250 mW input power

1.10 W/kg

SAH for nominal Body TSL parameters

normalized to 1W

4.36 Wikg = 17.6 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 56.30-55|Q

Return Loss -221dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 526Q-7.3iQ

Retum Loss -22.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.154 ns

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 short-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 overali dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Extended Calibration

Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were confirmed in
maintaining retumn loss (<-20 dB, within 20% of prior calibration) and impedance (within 5 ohm from prior
calibration) requirements per extended calibrations in KDB Publication 865664 D01 v01rD4.

D600V3 SN: 1012 - Head
Date of Return Loss Impedance Impedance
A% A AN
Measurement (dB) (0) Imaginary (iQ)
2/18/2019 -22.1 56.3 -5.5
2/18/2020 -21.9 -0.9 56.8 0.5 -5.2 0.3
2/18/2021 -22.5 1.8 55.8 -0.5 -5.9 -0.4
D600V3 SN: 1012 - Body
Date of Return Loss Impedance Impedance
Q AN
Measurement (dB) a% {0) a Imaginary (jQ)
2/18/2019 -22.4 52.6 -7.3
2/18/2020 -22.6 0.9 53.2 0.6 -6.9 0.4
2/18/2021 -21.5 -4.0 52.3 -0.3 -7.8 -0.5
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DASYS Validation Report for Head TSL

Date: 18.02.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 600 MHz; Type: D600V3; Serial: D600V3 - SN: 1012

Communication System: UID 0 - CW; Frequency: 600 MHz

Medium parameters used: f = 600 MHz; 6 = 0.91 S/m; g, =42.7; p = 1000 kglm3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY352 Configuration:

Probe: EX3DV4 - SN3877; ConvF(10.01, 10.01, 10.01) @ 600 MHz; Calibrated: 31.12.2018
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 05.07.2018

Phantom: ELI v4.0; Type: QDOVAQO0Q1BB; Serial: TP:1003

DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 50.96 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 2,70 W/kg

SAR(1 g) = 1.67 W/kg; SAR(10 g) = 1.1 W/kg

Maximum value of SAR (measured) = 2.29 W/kg

-2.00
-4.00
-6.00
-8.00

-10.00

0 dB = 2.29 W/kg = 3.60 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 18.02.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 600 MHz; Type: D600V 3; Serial: D600V3 - SN: 1012

Communication System: UID O - CW; Frequency: 600 MHz

Medium parameters used: f = 600 MHz; ¢ = 0.96 S/m; &, = 55; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN3877: ConvF(10.2, 10.2, 10.2) @ 600 MHz; Calibrated: 31.12.2018
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn654; Calibrated: 05.07.2018
¢ Phantom: ELI v4.0; Type: QDOVAQO1BB; Serial: TP:1003
o DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 49.63 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 2.67 W/kg

SAR(1 g) = 1.67 W/kg:; SAR(10 g) = 1.1 W/kg

Maximum value of SAR (measured) = 2.29 W/kg

-2.00
-4.00
-6.00
-8.00

-10.00

0dB =2.29 W/kg =3.60 dBW/kg

Certificate No: D600V3-1012_Feb19 Page 7 of 8



Impedance Measurement Plot for Body TSL
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Engineering AG Tt

Zeughausstrasse 43, 8004 Zurich, Switzerland NS

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

RF Exposure Lah

Client

I

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Servizio svizzero di taratura

Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D750V3-1053_Jun21

CALIBRATION CERTIFICATE

Ohbject

Calibration procedure(s}

Calibration date:

D750V3 - SN:1053

QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

June 04, 2021

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI}.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the clesed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

Primary Standards 1D # Cal Date {Certificate No.} Scheduled Calibration
FPower meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 {No. 217-03292) Apr-22

Reference 20 dB Attenuator SN: BH9384 {20k} 09-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination SN: 310982 / 06327 09-Apr-21 (No, 217-03344) Apr-22

Reference Probe EX3DV4 SN: 7349 28-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Now-21

Secondary Standards D # Check Date (in house} Scheduled Check

Power meter E4413B

Power senscr HP 8481A

Power sensor HP 8481A

RF generator R&S SMT-06
MNetwork Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB39512475
SN: US37292783
SN: MY41082317
SN: 100972

SN: US41080477

Name
Michael Weber -

Katja Pokovic

30-Oct-14 (in house check Oct-20)
07-Oct-15 (in house check Oct-20)
07-0ct-15 (in house check Oct-20)
15-Jun-15 (in house check Oct-20)
31-Mar-14 {in house check Oct-20}

Function
Laboratory Technician

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

In house check: Oct-22
in house check: Cct-22
In house check: Oct-22
In house check: Oct-22
In house check: Oct-21

Signature

M

Issued: June 8, 2021

Certificate No: D750V3-1053_Jun21
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Calibration Laboratory of S,

Schweizerischer Kalibrierdienst

. A N I', S
Schmid & Partner ib%’//mi% C Service suisse d'étalonnage
Engineering AG e T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, éﬁ:\\\\“\\‘ S Swiss Callbration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA
Muktilateral Agreement for the recognition of calibration certificates

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) IEEE 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) 1EC 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 GHZz)", July 2016

¢) |EC 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 cettificate. 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
paralilel 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 to 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 caiculate 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%.

Cenificate No: D750V3-1053_Junz1 Page2of 6




Measurement Conditions

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

DASY Version DASY5 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (22.0x0.2) °C 427 +6% 0.91 mho/m £ 6 %
Head TSL temperature change during test <05°C ---- —-ae
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 217 W/kg
SAR for nominal Head TSL parameters normalized to 1W 8.57 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.41 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.58 W/kg + 16.5 % (k=2)

Certificate No: D750V3-1053_Jun21

Page 3 of 6




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5650 +0.1jQ

Return Loss -243dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.035 ns

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

The dipote 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 short-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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Extended Calibration

Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were confirmed in
maintaining return loss (<-20 dB, within 20% of prior calibration) and impedance (within 5 ohm from prior
calibration) requirements per extended calibrations in KDB Publication 865664 D01 v01r04.

D750V3 SN: 1053 - Head

Date of ReturnL | d |
urn Loss 2% mpedance AQ mp’edanc.e A
Measurement {dB) Real {Q) Imaginary {(jO)
6/4/2021 -24.3 56.5 0.1
6/4/2022 -26.2 7.8 57.9 1.4 0.3 0.2

Cenrtificate No: D750V3-1053_Jun21 Page 4 of B



DASYS5 Validation Report for Head TSL

Date: 04.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1053

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; 6 = 0.91 S/m; & = 42.7; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/TIEC/ANS] C63.19-2011)

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 28.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 02.11.2020
e Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1001
e DASYS5252.10.4(1527), SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=35mm, dz=5mm

Reference Value = 59.74 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.30 W/kg

SAR(1 g)=2.17 W/kg; SAR(10 g) = 1.41 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid ( > 30mim)

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

Maximum value of SAR (measured) = 2.93 W/kg

-2.40
-4.60
-1.20
-9.60

-12.00

0dB =2.93 W/kg =4.67 dBW/kg

Certificate No: D750V¥3-1053_Jun21 Page 50of 8



Impedance Measurement Plot for Head TSL
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; AN S - ;
Zeughausstrasse 43, 8004 Zurich, Switzerland "y fT\\ B Swigs Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA

Multilateral Agreement for the recognition of callbration certificates

Centificate No: Dmvz-w 28_Jun21

Client

CALIBRATION CERTIFICATE

Calibration date:

Object DOOOV2 - SN:1d128
Calibration procedure(s) QA CAL-05.vIT ™

Calibration Procedure for SAR Vaildatm Sources between 0. 7«-3 GHz

June 04, 2021

Calibration Equipment used {M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measursments (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Ali calibrations have been conducted in the closed laboralory facility: environment ternperature (22 + 3)°C and humidily < 70%.

Power sensor HP B481A

Power sensor HP 8481A

RF generator R&S SMT-06
Network Analyzer Agitent EB358A

Calibrated by:

Approved by:

SN: US37292783
SN: MY41092317
SN: 100972

SN: US41080477

Name
Michasl Weber

Katja Pokovic

07-Oct-15 (in house check Oct-20)
07-0Oct-15 (in house check Oct-20)
15-Jun-15 {in house check Oct-20)
31-Mar-14 (in house check Oct-20)

Function
Laboratory Technician

_ Technicat Manager

This calibration cedificate shall not be reproduced except in full without written approval of the laboratory,

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 {No. 217-03292) Apr-22

Reference 20 dB Attenuator SN: BHO394 {20k) 09-Apr-21 {No. 217-03343) Apr-22

Type-N mismatch combination SN: 310982 / 06327 09-Apr-21 {No. 217-03344) Apr-22

Reference Probe EX3DV4 SN: 7349 28-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Nowv-21

Secondary Standards D # Check Date (in house} Scheduled Check
Fower meter E4419B8 SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22

In house check: Oct-22
tn house check: Qct-22
In house check: Oct-22
n house check: Oct-21

Signature

AWl
AL

Issued: June 8, 2021

Certificate No: D900V2-1d128_Jun21
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Calibration Laboratory of A
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Schmid & Partner m c Service suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “ //IF\‘\\\\\«‘ S swiss Calibration Service
LTI T
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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) IEEE Std 1528-2013, “lIEEE 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} |EC 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

¢) 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:

e 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 criented
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 to 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
multipiied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D900OV2-1d128_Jun21 Page 2 of 6




Measurement Conditions

DASY system configuration, as far as not %iven on page 1.

DASY Version DASY5 V52.104

Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.97 mho/m

Measured Head TSL parameters (22.0+0.2)°C 42316 % 0.96 mho/m =6 %

Head TSL 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 2.76 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

11.2 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.77 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

7.14 Wikg = 16.5 % (k=2)

Certificate No: D900V2-1d128_Jun21

Page 30of &




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.0Q-086jQ

Retum Loss -385dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.412 ns

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 short-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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Extended Calibration

Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were confirmed in
maintaining return loss (<-20 dB, within 20% of prior calibration} and impedance (within 5 ochm from prior
calibration) requirements per extended calibrations in KDB Publication 865664 D01 vO1r04.

D900V2 SN: 1d128 - Head

Date of Return Loss Impedance Impedance
A% AQ AD
Measurement (dB) 0 Real {0}) Imaginary (jQ})
6/4/2021 -38.5 51.0 -0.6
6/4/2022 -37.2 -3.4 52.3 1.3 -0.8 - 0.2

Certificate No: D900V2-1d128_Jun21 Page 4 of 6



DASY5 Validation Report for Head TSL

Date: 04.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN:1d128

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: f = 900 MHz; ¢ = 0.96 S/m; &: = 42.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.62, 9.62, 9.62) @ 900 MHz; Calibrated: 28.12.2020
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
o Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 65.79 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 4.23 W/kg

SAR(1 g) = 2.76 W/kg; SAR(10 g) = 1.77 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 =65%

Maximum value of SAR (measured) = 3.74 W/kg

-2.40
-4,80
-1.20

-9.60

-12.00

0 dB = 3.74 W/kg = 5.73 dBW/kg

Certificate No: D00V2Z-1d128_Jun21 Page 5 of 6



Impedance Measurement Plot for Head TSL
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Client

Object

Calibration procedure(s}

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the ciosed laboratory facitity: environment temperature (22 £ 3Y°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 09-Apr-21 {No. 217-03291/03292} Apr-22

Power sensor NRP-Z91 SN: 103244 08-Apr-21 {No. 217-03291} Apr-22

Power sensor NRP-Z91 SN: 103245 03-Apr-21 {No. 217-03292} Apr-22

Reference 20 dB Attenuator SN: BHO394 {20k} 08-Apr-21 {No, 217-03343) Apr-22

Type-N mismatch combination SN: 310982/ 08327 09-Apr-21 {No. 217-03344) Apr-22

Reference Probe EX30V4 SN: 7349 28-Dec-20 (No. EX3-7349 Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21

Secondary Standards D # Check Date {in house} Scheduled Check

Power meter E4419B8 SN: GB39512475 30-Oct-14 {in house check Oct-20) In house check: Oct-22

Power sensor HP 84814 SN: US37292783 07-Cct-15 {in house check Oct-20) In house check: Oct-22

Power sensor HP 84814 SN: MY41092317 07-Oct-15 {in house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-20} In house check: Oct-22

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20} In house check: Oct-21
Name Function Signature

Calibrated by: ; A

Approved by:

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Isgued: June 8, 2021

Certificate No: D1750V2-1061_Jun21
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X g \\;// %, S Schweizerischer Kalibrierdienst
Schmid & Partner ilm-\g’/m& ¢ Service suisse détalonnage
Engineering AG = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 'f,"}?_-\':\\‘\@ S Swiss Callbration Service
Slalult
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 01108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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 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 to the feed point. The Return Loss ensures low
reflected power. N 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 not given on page 1.

DASY Version DASY5 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m

Measured Head TSL parameters (220+202)°C 4076 % 1.37 mho/m £ 6 %

Head TSL temperature change during test <0.5°C -— -
SAR result with Head TSL

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

SAR measured 250 mW input power 9.38 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

37.7 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.93 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

19.8 Wikg X 16.5 % (k=2})

Certificate No: D1750v2-1061_Jun21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.4Q +0.0j02

Return Loss -44.5 dB
General Antenna Parameters and Design

Electrical Delay {one direction) 1.221 ns

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 short-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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: B1750v2-1061_Jun21
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DASYS5 Validation Report for Head TSL

Date: 03.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1061

Communication System: UID 0 - CW, Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; ¢ = 1.37 S/m; &: = 40.7; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 28.12.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 02.11.2020
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
e DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 107.4 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) = 9.38 W/kg; SAR(10 g) = 4.93 W/kg

Smallest distance from peaks to all points 3 dB below = 9.1 mm

Ratio of SAR at M2 to SAR at M1 =54%

Maximum value of SAR (measured) = 14.6 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB =14.6 W/kg=11.64 dBW/kg
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Impedance Measurement Plot for Head TSL
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Schmid & Partner iﬁ C Service suisse d'étalonnage
Engineering AG ST Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % 4@‘\\\\“ S  swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Ryt

Client Cestificate No: Ip1 90031&5;11 47 _Jun21

CALIBRATION CERTIFICATE

Oect D1900V2+ SN:5d147

QA CAL-05.v11 ) '
Cahbratlon Procedure’ fnr SAH Valw.iauan Sources bmween 0. 7-3 GHz

Calibration procedure(s)

Calibration date:

June 04,2021

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 x 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration}

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-291 SN: 103245 09-Apr-21 {No. 217-03292} Apr-22

Reference 20 dB Attenuator SN: BHO394 {20k) 09-Apr-21 {No. 217-03343} Apr-22

Type-N mismatch combination SN: 310982 / 08327 09-Apr-21 {No. 217-03344) Apr-22

Reference Probe EX3DV4 8N: 7349 28-Dec-20 {No. EX3-7349_Dec20)} Dec-21

DAE4 SN: 801 02-Nov-20 {No. DAE4-601_Nov20} Nov-21

Secondary Standards D # Check Date {in house) Scheduled Check

Power meter E44198

Power sensor HP 8481A

Power sensor HP 8481A

RF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB39512475
SN: US37292783
SN: MY41082317
SN: 100972

SN: US41080477

Name

Katja Pokovic

30-Oct-14 {in house check Oct-20)
07-0Oct-15 {in house check Oct-20)
07-Oct-15 {in house check Oct-20)
15-Jun-15 {in house check Oct-20}
31-Mar-14 (in house check Oct-20)

Function
- {aboratory Technician

“Technical Manager

This calibration cedtificate shall not be reproduced except in full without written approval of the laboratory.

In house check: Oct-22
In house check: Oct-22
In house check: Oct-22
n house check: Oct-22
tn house check: Oct-21

Signature

Alser—
P

Issued: June B, 2021

Certificate No: D1900V2-5d147_Jun21
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Calibration Laboratory of S,

Schweizerischer Kallbrierdienst

. S S
Schmid & Partner ﬁ c Service suisse d'étalonnage
Engineering AG N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland &% /?:\?\\\\3" S  swiss Calibration Service
il
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories fo the EA
Multilateral Agreement for the recognition of calibration certificates

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 o 6 GHz)”, July 2016

c) IEC 62209-2, "Procedure o 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 to 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%.

Certificate No: D1900V2-5d147_Jun21 Page 2 of 6




Measurement Conditions

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

DASY Version DASY5 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0x0.2)°C 409 x£6 % 1.41 mho/m 6 %

Head TSL 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 10.1 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

40.4 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.28 Wikg

SAR for nominal Head TSl parameters

normalized to 1W

21.1 Wikg £ 16.5 % (k=2)

Certificate No: D1900V2-5d147_Jun21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 533Q+54jQ

Return Loss -24.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.192 ns

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 short-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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 04.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d147

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; 6 = 1.41 S/m; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 28.12.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 110.2 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR( g) = 10.1 W/kg; SAR(10 g) =5.28 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54.6%

Maximum value of SAR (measured) = 15.6 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB =15.6 W/kg =11.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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Schwelzerischer Kalibrierdienst

Calibration Laboratory of s
c Service suisse d'étalonnage
S

Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerland

Servizio svizzero di taratura
Swiss Callbration Service

Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Calibration procedure(s)

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {31}
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature {22 # 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration)

Primary Standards \D# Cal Date (Certificate No.} Scheduled Calibration

Power meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-032¢1) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 {No, 217-03292) Apr-22

Reference 20 dB Attenuator SN: BH9384 {20k} 08-Apr-21 {No. 217-03343} Apr-22

Type-N mismatch combination SN: 3109827 08327 09-Apr-21 {No. 217-03344} Apr-22

Reference Probe EX3DV4 SN: 7349 28-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-8011_Nov2Q) Nov-21

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: US37202783 07-Oct-15 (in house check Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: MY41092317 07-0ct-15 (in house check Oct-20} In house check: Oct-22

RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 {in house check Oct-20) In house check: Oct-21
Name Function Signature

Calibrated by: 4 1 Aofil A

Approved by:

Issued: June 8, 2021

This calibration certificate shall not be reproducead except in full without written approval of the laboratory.
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Schmid & Partner ﬁ c Service suisse d'étalonnage
Engineering AG P O Servizio svizzero dl taratura
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ughausstrasse 43, 8004 Zurich, Switzerland NS Swiss Calibration Service
LTI
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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) IEEE 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 GHZz)", July 2016

¢) 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 to the feed point. The Retum 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 not given on page 1.

DASY Version DASY5 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 2550 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.1 1.91 mho/m

Measured Head TSL parameters (22.0+£0.2)°C I73+6% 1.98 mho/m 26 %

Head TSL 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 14.2 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

55.3 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.28 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.7 Wikg £ 16.5 % {(k=2)

Certificate No: D2550V2-1003_Jun21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4940 -35jQ

Retum Loss -29.0dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.156 ns

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 short-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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D2550V2-1003_Jun21
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DASY5 Validation Report for Head TSL

Date: 03.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2550 MHz; Type: D2550V2; Serial: D2550V2 - SN:1003

Communication System: UID O - CW; Frequency: 2550 MHz

Medium parameters used: £ = 2550 MHz; ¢ = 1.98 S/m; & = 37.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.85, 7.85, 7.85) @ 2550 MHz; Calibrated: 28.12.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 02.11.2020
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 117.6 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) =29.9 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.28 W/kg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Ratio of SAR at M2 to SAR at M1 =47.1%

Maximum value of SAR {measured) = 24.3 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =24.3 W/kg=13.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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Accreditation No.: SCS 0108

Centificate No: D3500V2-1061_Apr21

CALIBRATION CERTIFICATE

Object

Callibration procedure(s)

Calibration date:

D3500V2 - SN:1061 E -

QA CAL-22.v6

Calibration Procedure for SAR ValiFation Sources between 3-10 GHz

April 13; 2021 -

Calibration Equipment used (M&TE critical for calibration)

This calibration centificate documents the traceability to national standards, which realize the physical units of measurements {S.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Primary Standards ID # Cal Date {Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 {No. 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 {No. 217-03292) Apr-22

Reference 20 dB Attenuator SN: BH9394 (20k) 09-Apr-21 {No. 217-03343) Apr-22

Type-N mismatch combination SN: 310982 / 06327 09-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX3DV4 SN: 3503 30-Dec-20 {No. EX3-3503_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21

Secondary Standards D # Check Date (in house}) Schedulad Check

Power meter E4419B

Power sensor HP 8481A

Power sensor HP 8481A

RF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB38512475
SN: US37292783
SN: MY41092317
SN: 100972

SN: US41080477

Name
Michael Weber

Katja Pokovic.

30-Oct-14 (in house check Oct-20)
07-Qct-15 (in house check Oct-20)
07-Oct-15 {in house check Oct-20)
15-Jun-15 (in house chack Oct-20}
31-Mar-14 (in house check Oct-20)

Function
. Laboratory Technician

 Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

In house check: Oct-22
In house check: Oct-22
In house check: Qct-22
In house check: Qct-22
In house check: Qct-21

Signature

e
- o =

Issued: April 15, 2021

Certificate No: D3500V2-1061_Apr21
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Calibration Laboratory of SO,

S 2
Schmid & Partner iﬁé

S Schweizerischer Kalibrierdienst
c Service suisse d'étalonnage
S

Engineering AG 2 Servizio svizzero di faratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {J/,( f f/-‘"\\ \\3‘“ Swiss Calibration Service
AL
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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) |IEEE 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

¢) 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 centificate. 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
paralle! 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 to 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%.

Certificate No: D3500V2-1061_Apr21 Page 2 of 6




Measurement Conditions

DASY systern configuration, as far as not %iven on page 1.

DASY Version DASYS V52.104
Extrapolation Advani;ed Extrapolation
Phantom Moduiar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz + 1 MHz
Head TSL parameters :
The following parameters and calculations were applied.
- Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 379 2.91 mho/m
Measured Head TSL parameters (22.0x02)°C 37316% 293 mho/m+6 %
Head TSL temperature change during test <05°C - -e-e
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measurad 100 mW input power 6.73 W/ky

SAR for nominal Head TSL parameters

normalized to 1W

67.0 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.52 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

25.1 W/kg = 19.5 % (k=2)

Certificate No: D3500V2-1061_Apr21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point B350Q-53jQ

Return Loss -24.2dB
General Antenna Parameters and Design

Electrical Delay {one direction) 1.134 ns

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
second arm of the dipole. The antenna is therefore short-circui
are added to the dipole arms in order to improve matching whe

according to the Standard.

nter conductor of the feeding line is directly connected to the
ed for DC-signals. On some of the dipoles, small end caps
n 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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D3500V2-1061_Apr21 Page 4 of 6



DASY5 Validation Report for Head TSL

Date: 13.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN: 1061

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: f = 3500 MHz; 6 = 2.93 S/m; & = 37.3; p = 1000 kg/m®
Phantom section: Flat Section |

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration: |

* Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 30.12.2020
|

* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 02.11.2020
* Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Serial: 1001

o DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm 3500/Zoom Scan, dist=1.4mm
(8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72.28 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 6.73 W/kg; SAR(10 g) = 2.52 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 74.3%

Maximum value of SAR (measured) = 12.7 Wikge

-7.00
-14.00
-21.00

-28.00

-35.00

0dB = 12.7 W/kg = 11.05 dBW/kg

Certificate No: D3500V2-1061_Apr21 Page 5 of 6



Impedance Measurement Plot for Head TSL
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D3700V2-1024_Apr21

Object

Calibration procedure(s)

Calibration date:

CALIBRATION CERTIFICATE

D3700V2 - SN:1024

QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

April 13,2021

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: anvironment temparature (22 + 3}°C and humidity < 70%.

iTechnical Manager

This calibration certificate shall not be reproduced excapt in full without written approval of the laboratory.

Primary Standards D # Cal Date (Certificate No.} Scheduled Calibration
Power meter NRP SN: 104778 09-Apr-21 {No. 217-03291/03292) Apr-22
Power sensor NRP-Z91 SN: 103244 08-Apr-21 (No. 217-03291) Apr-22
Power sensor NRP-Z91 SN: 103245 09-Apr-21 (No. 217-03292) Apr-22
Reference 20 dB Attenuator SN: BH9394 (20k) 09-Apr-21 (No. 217-03343) Apr-22
Type-N mismatch combination SN: 310982 / 06327 09-Apr-21 (No. 217-03344) Apr-22
Reference Probe EX3DV4 SN: 3503 30-Dec-20 {No. EX3-3503_Dec20) Dec-21
DAE4 SN: 601 02-Now-20 (No. DAE4-601_Nov20) Nov-21
Secondary Standards D # Check Date (in house) Scheduled Check
Power meter E4419B SN: GB39512475 30-Qct-14 (in house check Oct-20} In house check: Oct-22
Power sensor HP 8481A, SN: US37292783 07-Oct-15 {in house check Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: MY41092317 07-0c¢t-15 {in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-20) In house check: Oct-22
Network Analyzer Agilent ES358A | SN: US41080477 31-Mar-14 (in house check Oct-20) tn house check: Oct-21
Name Function Signature

Calibrated by: Michael Weber | Laboratory Technician // 2 .

: ! /.ﬁw
Approved by: Katja Pokovic

AL

Issued: April 15, 2021

Certificate No: D3700V2-1024_Apr21
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Calibration Laboratory of SOy,

Schweizerischer Kalibrierdienst

. SN, S
Schmid & Partner — Z c Service suisse d'étalonnage
Engineering AG R SN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 'z@y‘ S swiss Calibration Service
T
Accredited by the Swiss Accredilation Service {SAS) Accreditation No.; SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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 Recommeniied 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

¢) 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 to 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%.

Certificate No: D3700V2-1024_Apr21 Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not

iven on page 1.

DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapoiation

Phantom Modular Flat Phantorn

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4 mm, dz = 1.4 mm

Graded Ratio = 1.4 {Z direction)

Frequency

3700 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 37.7 3.12 mho/m
Measured Head TSL parameters (22.0 0.2} °C 37.0+£6% 3.09 mho/m+6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.85 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

68.3 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.47 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.6 Wikg £ 19.5 % (k=2)

Certificate No: D3700V2-1024_Apr21
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 461Q+22jQ

Return Loss -26.7 dB

General Antenna Parameters and Design

Electrical Detay (one direction) 1127 ns

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 amm of the dipole. The antenna is therefore short-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.

No excessive force must be applied to the dipole arms, because they might bend or the soidered connections near the
fesdpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: D3700V2-1024_Apr21 Page 4 of 6



DASYS5 Validation Report for Head TSL

Date: 13.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial? D3700V2 - SN: 1024

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f = 3700 MHz; ¢ = 3.09 S/m; & = 37; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
¢ Probe: EX3DV4 - SN3503; ConvF(7.73, ?'.7|3, 7.73) @ 3700 MHz; Calibrated: 30.12.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm 37060/Zoom Scan, dist=1.4mm

(8x8x8)/Cube 0: Measurement grid: dg=4mm, dy=4mm, dz=1.4mm
Reference Value = 71.95 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 19.6 W/kg

SAR(1 g) = 6.85 W/kg; SAR(10 g) = 2.47 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 73.2%

Maximum value of SAR (measured) = 13.7 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB=13.7W/kg=11.36 dBW/kg

Certificate No: D3700V2-1024_Apr21 Page 5 of 6



Impedance Measurement Plot for Head TSL
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Object

Calibration procedure({s}

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).

The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)}

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 09-Apr-21 {No. 217-03291/03292} Apr-22

Power sensor NRP-Z291 SN: 103244 08-Apr-21 {No. 217-03291} Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 (No. 217-03292} Apr-22

Reference 20 dB Attenuator SN: BH9394 (20k) 08-Apr-21 (No. 217-03343} Apr-22

Type-N mismatch combination SN: 310982 1 06327 09-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX3DV4 SN: 7349 28-Dec-20 (No. EX3-7349_Dec20} Dec-21

DAE4 SN: 601 02-Nov-20 {No. DAE4-601_Nov20) Nowv-21

Secondary Standards ID# Check Date {in house) Scheduled Check

Power meter E44198 SN: GB39512475 30-0Oct-14 (in house check Oct-20) In house check: Oct-22

Power sensor HP 84814 SN: US37292783 07-Oc¢t-15 {in house check Oct-20) In house check: Oct-22

Power sensor HP 84814 SN: MY 41092317 07-Oc¢t-15 {in house check Oct-20) In house check: Qct-22

RF generator R&S SMT-06 SN: 100872 15-Jun-15 {in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Name Function Signature

Calibrated by: ; WA

Approved by:

Issued: June 8, 2021

Certificate No: D2450vV2-881_Jun21
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Calibration Laboratory of S,

\\‘ N S Schweizerischer Kalibrierdienst
Schmid & Partner ili\éﬂ//ﬁ ¢ Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ", f/'/-'?‘\\‘\\* S Swiss Calibration Service
(MmN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

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) IEEE 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 Requirements for 100 MHz to 6 GHZz”

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

e 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.

o 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 to the feed point. The Return Loss ensures low
refiected power. No uncertainty required.

e 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%.

Certificate No: D2450v2-881_Jun21 Page 20of6




Measurement Conditions

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

DASY Version DASY5 v52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency 2450 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters {(220+£0.2)°C 37.7+6 % 1.87 mho/m £ 6 %

Head TSL temperature change during test <0.5°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 Wikg

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 m\W input power 6.34 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg 1 16.5 % (k=2)

Certificate No; D2450V2-881_Jun21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5430 +43jQ

Return Loss -24,7d8
General Antenna Parameters and Design

Electrical Delay {one direction) 1.156 ns

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 short-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 Cenditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D2450v2-831_Jun21
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DASYS5 Validation Report for Head TSL

Date: 03.06.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:881

Communication System: UID 0 - CW, Frequency: 2450 MHz

Medium parameters used: £ = 2450 MHz; ¢ = 1.87 8/m; &= 37.7; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 28.12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 119.0 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.34 W/kg

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 =49.5%

Maximum value of SAR (measured) = 23.1 W/kg

-4.00

-12.00

-16.00

-20.00

0 dB =23.1 W/kg = 13.64 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of \\{\_l_f/ 7, § Schweizerischer Kalibrierdienst

Schmid & Partner ﬁ c Service suisse d'étalonnage
Engineering AG Z ,f-/;_—\\;_- Servizio svizzero di taraturs

Zeughausstrasse 43, 8004 Zurich, Switzerland IR S  Sswiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Maultilateral Agreement for the recognition of calibration certificates

Client

Certificato No:. DSGHZV‘Z-"I 119_Jun21

CALIBRATION CERTIFICATE

Object DEGHzV2 - SN:1119 -

QA CAL-22.v6 -
Callbratlon Procedure for SAR Vahdatlon Sources Mtween 3-1!) GHz

Calibration procedure{s)

Calibration date: June 08, 2021

Calibration Equipment used {M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature {22 + 3)°C and humidity < 70%.

RAF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: 100972
SN: US41080477

Name

Katia Pokovic

15-Jun-15 {in house check Oct-20)
31-Mar-14 (in house check Oct-20)

Function
Laboratory Technician

- Technical Manager

Primary Standards D # Cal Dale (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 039-Apr-21 (No. 217-03291/03232) Apr-22

Power sensor NRP-Z31 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 (No. 217-03292) Apr-22

Reference 20 dB Attenuator SN: BH9394 {20k} 09-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination SN: 310982 / 06327 09-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX3DV4 SN: 3503 30-Dec-20 (No. EX3-3503_Dec20) Dec-21

DAE4 SN: 601 02-Nowv-20 {No. DAE4-601_Nov2() Nov-21

Secondary Standards 1D # Check Date {in house) Scheduled Check
Power meter E4419B8 SN: GB39512475 30-Oct-14 {in house check Oct-20} In house check: Oct-22
Power sensor HP B4B1A SN: UsS37292783 07-Oct-15 {in house check Oct-20) In house checl: Oct-22
Power sensor HP 84814 SN: MY41092317 07-Oct-15 {in house check Oct-20) In house check: Oct-22

In house check: Oct-22
In house check: Oct-21

Signature

ABer™

Issued: June 8, 2021

This calibration certificate shall not be reproduced except in fuli without written approval of the laboratory.

Certificate No: D5GHzV2-1119_Jun21
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Calibration Laboratory of N2 Schweizerischer Kalibrierdienst

. : 3 S
Schmid & Partner ﬁ c Service suisse d'étalonnage
Engineering AG =N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4//,, J,?—“{\\\\\\:“ S  swiss Calibration Service
et
Accredited by the Swiss Accreditation Service (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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 GHZz)", 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:

o 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 liquid 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.

» 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.

o SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate 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 1o a coverage
probability of approximately 95%.

Certificate No: D5GHzV2-1119_Jun21 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 v52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz £ 1 MHz
5600 MHz £ 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4,71 mho/m
Measured Head TSL parameters (2201202)°C 346+6% 4,59 mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measured 100 mW input power 8.02 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

79.5 Wikg + 19.9 % {k=2)

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

condition

SAR measured

100 mW input power

2.32 Wikg

SAR for nomina! Head TSL parameters

normalized to 1W

22.9 Wikg + 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.5 5.07 mho/m
Measured Head TSL parameters {(220202)°C M1+6% 4.95 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® {1 g} of Head TSL Condition
SAR measured 100 mW input power 8.40 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

83.2 Wikg £ 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.41 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.8 Wikg £ 19.5 % (k=2)

Certificate No: DSGHzV2-1119_Jun21
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Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 339£6% 510 mhoim +6 %
Head TSL temperature change during test <0.5°C ——— -
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® {1 g} of Head TSL Condition
SAR measured 100 mW input power 8.13 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

80.5 Wikg £ 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.33 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.0 Wikg £ 19.5 % (k=2}

Certificate No: D5GHzV2-1119_Jun21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 519Q-73jQ

Return Loss -226dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 56.8Q-1.3jQ

Return Loss -238dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 5690-1.8jQ

Return Loss -23.5dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.206 ns

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 short-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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D5GHzV2-1118_Jun21
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DASYS5 Validation Report for Head TSL

Date: 08.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1119

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz

Medium parameters used: f= 5250 MHz; ¢ = 4.59 S/m; &: = 34.6; p = 1000 kg/m?®,

Medium parameters used: f= 5600 MHz; 6 = 4.95 S/m; & = 34.1; p = 1000 kg/m® ,

Medium parameters used: f= 5750 MHz; 6 = 5.1 S/m; & = 33.9; p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvF(5.08, 5.08, 5.08) @ 5750 MHz; Calibrated: 30.12.2020

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

o Electronics: DAE4 Sn601; Calibrated: 02.11.2020

o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
e DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.83 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 27.1 W/kg

SAR(1 g) = 8.02 W/kg; SAR(10 g) = 2.32 W/kg

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

Ratio of SAR at M2 to SAR at M1 =70.7%

Maximum value of SAR (measured) = 17.7 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 = 76.09 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 8.4 W/kg; SAR(10 g) =2.41 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 to SAR at M1 = 68.4%

Maximum value of SAR (measured) = 19.1 W/kg

Certificate No: D5GHzV2-1119_Jun21 Page 6 of 8



Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f~5750 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 75.64 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(1 g) = 8.13 W/kg; SAR(10 g) = 2.33 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =65.4%

Maximum value of SAR {measured) = 19.3 W/kg

-5.00
-10.00
-15.00

-20.0D

-25.00

0dB=19.3 W/kg=12.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner g
Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland S

Accrediled by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  RF Exposure Lab

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Cortificate No: DAE4-1321_Jan22

CALIBRATION CERTIFICATE

Object

DAE4 -SD 000 D04 BM - SN: 1321

Calibration procedura(s)

QA CAL-06.v30 -

Calibration date:

January 12, 2022

Calibration Equipment used (M&TE critical for calibration)

Calibration procedure for the data acquisition electronics (DAE)

This calibralion certificate documents lhe traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainlies with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: envirgnment temperature (22 + 3)°C and humidity < 70%.

Name Funetion
Calibrated by: Dominique Steffen . Labotatory Technician
Approved by: Sven Kiahn

Dep_uly Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards D # Cal Date {Centificate No.) Scheduled Calibration
Keithley Multimetar Type 2001 SN: 0810278 31-Aug-21 {No:31368) Aug-22

Secondary Standards 1D # Check Date (in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 07-Jan-21 (in house check) In house check: Jan-22
Calibrator Box V2.1 SE UMS 006 AA 1002 07-Jan-21 (in house check) in house check: Jan-22

Signature

W&/ ‘L.Utuuu’

Issued: January 12, 2022

Cerificate No: DAE4-1321_Jan22 Page 1 of 5



Calibration Laboratory of SNHL

i N \\:‘// %, S Schweizerischer Kalibrierdienst
Schmid & Partner m C Service suisse d'étalonnage
Engineering AG =S S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, fﬁ\\\\\‘ Swiss Calibration Service
LUTIMA
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
s DC Voitage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

e (Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

» The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

o DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

¢ Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

o Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

* AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

» nput Offset Measurement: Qutput voltage and statistical results over a large number of
zero voltage measurements.

o Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Vollage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

o Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1321_Jan22 Page 2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: iLSB = 6. 11V, full range= -100...4300 mV
Low Range: 1LSB = 61nVv, full range= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y ¥4
High Range 405.068 £ 0.02% (k=2) | 404.897 £ 0.02% (k=2) | 405.300 £ 0.02% (k=2)
Low Range 3.96811 £ 1.50% (k=2) | 3.99319 £ 1.50% (k=2) | 4.00610 £ 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 119.0°£1°

Cerificate No: DAE4-1321_Jan22 Page 3of 5



Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (pV) Difference {(pV) Error (%)
Channel X + Input 199990.65 -3.55 -0.00
Channel X + Input 20003.54 1.44 0.
Channel X - Input -19997 .46 4.25 -0.02
Channel Y + Input 199991.22 -3.00 -0.00
Channel Y + Input 2000112 -0.81 -0.00
Channel Y - Input -20002.51 -0.77 0.00
Channel Z + Input 199992 .44 -1.84 -0.00
Channel Z + Input 20001.28 -0.55 -0.00
Channel Z - Input -20002.90 -0.93 0.00
Low Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 2001.69 0.40 0.02
Channe! X + Input 202.15 0.58 0.29
Channel X - Input -198.19 0.13 -0.06
Channel Y + Input 2000.85 -0.49 -0.02
Channel Y + Input 201.23 -0.18 -0.09
Channel Y - Input -199.13 -0.64 0.32
Channel Z + Input 2001.76 0.57 0.03
Channel Z + Input 200.82 -0.55 -0.27
Channel Z - Input -199.92 -1.37 0.69
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Yoltage (mV) Average Reading (V) Average Reading (pV)
Channel X 200 16.25 14.72
- 200 -14.30 -15.80
Channet Y 200 1.80 1.39
- 200 -2.48 -2.72
Channel Z 200 -14.27 -14.14
- 200 12.70 12.56

3. Channel separation
DASY measurement paramsters: Auto Zerg Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (nV) | Channel Y (uV) Channel Z (pV)
Channel X 200 - 213 -3.96
Channel Y 200 8.31 - 3.02
Channel Z 200 10.02 6.63 -

Certificate No: DAE4-1321_Jan22
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range {LSB)
Channel X 15474 15431
Channel ¥ 15576 17196
Channel Z 16341 14635

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) | min. Offset (V) | max. Offset quv) | ' E(’:“;;a“m
Channel X 0.89 -0.65 2.24 0.58
Channel Y -0.3¢ -1.94 0.67 0.55
Channel Z -0.32 -2.18 224 0.66
6. Input Offset Current
Nominal input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vo) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9

Cenrificate No: DAE4-1321_Jan22

Page 5 of 5




- - T EIF TN
Calibration Laboratory of RN

-

Schmid & Partner :
Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Ly

7
A}

S
4

)

o
",

A -
Id‘"?hl | n\\‘\\\

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the sighatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  RF Exposure Lab ‘ Certificate No: DAE4-1416_Apr21
|CAL|BRATION CERTIFICATE | | |
Object DAE4 - SD 000 D04 BM - SN: 1416
Calibration procedure(s} QA CAL-06.v30

Calibration prbcedure or the data acquisition electronics (DAE)

Calibration date: April 22, 2021:

This calibration certificate documents the Iraceability to national slandards, which realize the physical units of measurements (Sl).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)}

Primary Standards D # Cal Date {Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 07-3ep-20 (No:28647) Sep-21

Secondary Standards ID# Check Date {in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 07-Jan-21 {in house check) In house check: Jan-22

Calibrator Box V2.1 SE UMS 006 AA 1002 07-Jan-21 {in house check) In house check: Jan-22
Name Function Signature

Calibrated by: Dominique Steffon Laboratory Technician /&

Approved by: Sven Kahn Deputy Manager

S e

Issued: April 22, 2021

This calibration certificate shail nol be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of S,

Schmid & Partner G Service suisse d'étatonnage
Engineering AG i;;mF\_\“EEE Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland o ;/;"\-\\ W Swiss Calibration Service
*: 2rfyylydnr N
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

Schwelzerischer Kalibrierdienst

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
o DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncenrtainty is not required.

+ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

Power consumption: Typical value for information. Supply currents in various operating
modes,
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uVv, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range=  -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 403.559 + 0.02% (k=2) | 403.865 £ 0.02% (k=2) | 404.131 + 0.02% (k=2)
Low Range 3.97872 + 1.50% (k=2) | 3.99537 + 1.50% (k=2) | 3.97102 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 106.5°+1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199989.97 -1.03 -0.00
Channel X + Input 20001.65 0.10 0.00
Channel X = Input -19999.24 2.16 -0.01
Channel Y + Input 199989.56 -1.59 -0.00
Channel Y + Input 19999.34 -2.07 -0.01
Channel ¥ - Input -20001.54 -0.12 0.00
Channel Z + Input 199989,93 -1.21 -0.00
Channel Z + Input 19997.95 -3.58 -0.02
Channel Z = Input -20003.09 -1.57 0.01
Low Range Reading (nV) Difference (uV) Error (%)
Channel X + Input 2001.22 0.23 0.01
Channel X + Input 201.25 -0.14 -0.07
Channel X = Input -198.10 0.29 -0.15
Channel ¥ + Input 2000.96 -0.00 -0.00
Channel ¥ + Input 200.78 -0.53 -0.26
Channel ¥ - Input -189.07 -0.62 0.31
Channel Z + Input 2001.71 0.88 0.04
Channel Z + Input 200.47 -0.75 -0.37
Channel Z - Input -199.85 -1.28 0.64
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -3.50 -4.98
- 200 5.27 4.06
Channel ¥ 200 -7.34 -7.64
- 200 6.39 6.01
Channel Z 200 -23.37 -23.46
- 200 21.95 21.67

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 se¢

input Voltage (mV)

Channel X (uV)

Channel Y (uV)

Channel Z (pV)

Channel X 200 - 256 -4 46
Channel Y 200 8.13 - 278
Channel 2 200 2.01 6.51 -
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15995 17637
Channel Y 16147 16210
Channel Z 16130 15398

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (iV) | min. Offset (uV) | max. Offset (uv) | 'O '?:;;a""“
Channel X 0.88 0.03 1.89 0.32
Channel Y -0.80 -1.63 -0.02 0.35
Channel 2 -0.39 -2.07 1.11 0.43
6. Input Offset Current
Nomina! Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply {+ Vcc) +7.9
Supply (- Vcc) -7.8
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting {mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) —0.01 -8 -9
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|CALIB RATION CERTIFICATE I

Object

Calibration procedure(s)

Calibration date:

DAE4 - SD 000 D04 BM - SN: 1321

QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

January 17, 2023

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 x 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration}

Calibrated by:

Approved by:

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 201 SN: 0810278 29-Aug-22 (No:34389) Aug-23

Secondary Standards D # Check Date {in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 24-Jan-22 (in house check) In house check: Jan-23
Calibrator Box V2.1 SE UMS 006 AA 1002 24-Jan-22 (in house check) In house check: Jan-23

Name Functicn
Dominique Steffen Laboratory Technician
Sven Kiihn Tachnical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Signatur.e
e

Issued: January 17, 2023
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Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceabie to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a too! inserted. Uncertainty is not required.

» The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

» Common mode sensitivity: influence of a positive or negative common mode voltage on
the differential measurement.

» Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

» AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

» Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

» Input Offset Current: Typical vaiue for information; Maximum channel input offset
current, not considering the input resistance.

* [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

» Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resoiution nominal
High Range: 1LSB =
Low Range: 1LSB =

6.1uV,
Binv,

full range =
full range =
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

-100...+300 mV

Calibration Factors X Y Z
High Range 405.044 + 0.02% (k=2) | 404.871 £ 0.02% (k=2} | 405.277 £ 0.02% (k=2)
Low Range 3.96891 £ 1.50% (k=2) | 3.99639 £ 1.50% (k=2) | 4.00664 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

0.0°x1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (p1V) Difference {uV) Error (%}
Channel X + Input 199998.20 2.09 0.00
Channel X + Input 20005.06 2.37 0.01
Channel X - Input -19997.24 4.02 -0.02
Channel Y + Input 199998.08 212 0.00
Channel Y + Input 20002.44 -0.24 -0.00
Channel Y - Input -20003.80 -2.58 0.01
Channel Z + Input 199999.04 3.10 0.00
Channet 2 + Input 20000.12 -2.47 -0.01
Channel 2 - Input -20002.86 -1.60 0.01
Low Range Reading {(uV) Difference {(uV) Error (%)
Channel X + Input 2003.05 1.18 0.06
Channel X + Input 202.06 -0.02 -0.01
Channel X - Input -197.92 -0.24 012
Channel Y + Input 2003.23 1.47 0.07
Channel Y + Input 202.30 0.42 0.21
Channel ¥ - Input -197.83 0.02 -0.01
Channel Z + Input 2003.37 1.85 0.09
Channel 2 + Input 201.58 -0.19 -0.09
Channel Z - Input -199.71 -1,79 0.90
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 16.84 16.39
- 200 -13.92 -15.69
Channel Y 200 1.94 1.75
- 200 -3.21 -3.08
Channel Z 200 -13.89 -13.91
- 200 12.18 12.24

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

input Voltage (mV)

Channel X (uV)

Channel Y {uV)

Channel Z {pV)

Channel X 200 - 1.54 -4.23
Channel ¥ 200 866 - 2.50
Channel 2 200 10.29 6.58 -
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range {LSB)
Channel X 15476 15505
Channel Y 15581 15764
Channel 2 16351 15451

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MOQ
Average (uV) | min. Offset (uV) | max. Offset(uv) | & ?:;;a“"“
Channel X 0.87 -0.22 2.33 0.50
Channel ¥ -0.35 -1.87 1.65 0.61
Channel Z -0.83 -2.49 0.72 0.58
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <2514
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)

Channel X 200 200

Channe! Y 200 200

Channel 2 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values Alarm Level (VDC)

Supply (+ Vec) +7.9

Supply (- Veo) -7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA} | Transmitting (mA)

Supply (+ Vec) +0.01 +6 +14

Supply (- Veo) -0.01 -8 -9

Certificate No: DAE4-1321_Jan23

Page 50of 5




Report Number: SAR.20220203

Appendix G — Phantom Calibration Data Sheets

© 2022 RF Exposure Lab, LLC Page 348 of 349

This report shall not be reproduced except in full without the written approval of RF Exposure Lab, LLC.



Schmid & Pariner Engineering AG e a

Zeughausstrasse 43, 8004 Zunich, Switzerand
Phone +41 44 245 4700, Fax +471 44 248 9779
info@speag.oom, hitp.fiwww.speag.com

Certificate of Conformity / First Article Inspection

Jtem Oval Flat Phantom ELt 4.0
Type No QDOVAOD1 B
Series No 1003 and higher
Manufacturer Untersee Composites
Knebelstrasse &
CH-8268 Mannenbach, Switzerland
Tosts

Complete tests were made on the protolype units QD OVA 001 AA 1001, QD OVA 001 AB 1002,
pre-series units QD OVA 001 BA 1003-1005 as well as on the series units QD OVA 001 BB, 1006 ff.

Test Requirement Details Units tested
Material Compiiant with the standard Bottom plate: ali
thickness requirements 2.0mm +- 0.2mm
Material Dielectric paramsters for required < § GHz: Rel. permittivity =4 | Material
rameters | frequencies +/-1, Loss tangent < 0.05 sample
Material The malerial has been tested to be DGEE based simulating Equivalent
resistivity compatible with the liquids defined in | liquids. phantomns,
the standards if handled and cleaned | Observe Technical Note for Material
according to the instructions. material compatibility. sample
Shape Thickness of bottom material, Boftam elliptical 00 x 400 mm | Prototypes,
Internal dimensions, Depth 190 mm, Sample
Sagging Shape is within tolerance for testing
compatible with standards from filling height up to 155 mm,
minimum frequency Eventual sagging i$ reduced or
eliminated by support via DUT
Standards

[11 CENELEC EN 50361-2001, « Basic standard for the measurement of the Specific Absorption Rate

‘r?%lgted to human exposure to electromagnetic fields from mobile phones (300 MHz — 3 GHz) », July
1

IEEE 1528-2003, “Recommended Practice for Determining the Peak Spatial-Average Specific

Absomption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement

Techniques, December 2003

IEC 62208 - 1, *Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -

Moeda;trement Proceduwre, Part 1, Hand-held mobile wireless communication devices”, February

2

IEC 62209 - 2, Draft, “Human Exposure to Radio Frequency Fislds from Handheld and Body-

Mounted Wireless Communication Devices — Human models, Instrumentation and Procedures —

Part 2; Procedure to determine the Specific Absorption Rate (SAR} in the head and body for 30

MHz to 6 GHz Handheld and Body-Mounted Devices used in close proximity to the Body.”,

February 2005

OET Bulletin 65, Supptement C, “Evaluating Compliance with FCC Guidelines for Human Exposure

to Radiofrequency Electromagnetic Fields”, Edition January 2001

12]
131

4]

[51

Based on the tests above, we certify that this item is in compliance with the standards {1] to [5] if
operaled according to the specific requirements and considering the thickness. The dimensions are fully
compliant with {4] from 30 MHz to 8 GHz. For the other standards, the minimum lower frequency limit is
limited due to ihe dimensional requirements ([1]: 450 MHz, g] 300 MHzéS] 800 MHz, [5]: 375 MHz)
and possibly further by the dimensions of the DUT.

Scn n-nd & Partner Enginesring AG
Zeughaugérasse 42, 8004 Zurich, Switzerland
Phone +41 44 245 9?00 Fay +41 44 245 9779
infof gheag.com; hitp AvwiW speag.com

Date 28.4,2008 Slignature / Stamp
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