SPORTON LAB. FCC SAR TEST REPORT Report No. :FA3D2001D

Appendix G. Supplemental Antenna Tuner Tests Results

General Note:

1.

This device implements antenna tuning techniques in the several frequency band and list as below. SAR test proposal was
measured according to the normally required SAR configurations with the tuner active and worst tune state (auto tune) was used for
SAR testing and this design will provide the highest power at different user scenarios and would not influence to the antenna
characteristics other than impedance matching.

The following test procedure was followed to demonstrate that the SAR results in this report represent the appropriate SAR test
conditions. For bands with dynamic tuning implemented, SAR will be measured according to the required FCC SAR test procedures
with the dynamic tuner active to allow the device to automatically tune to the antenna state for the respective RF exposure test
configurations. Additional single point SAR time-sweep measurements will be evaluated for other tuner states to determine that the
other tuner configurations would result in equivalent or lower SAR values.

The number of supported tune codes is different for each frequency band as shown in the following table.
Dynamic antenna tuning mechanism is available at Ant.0 for its < 3GHz LTE and NR band, details are illustrated in the operational
description, all supported tuning states for each band are tested and it’s verified that auto-tune state results in the highest SAR
configuration.
The tuner state was established remotely through Wi-Fi so that the device is not moved for the entire series of single point SAR for
the tuner states in each combination (band, mode, exposure conditions).
The auto-tune state determined by the device during normal SAR measurement has been verified immediately before and after each
SAR measurement by reading the auto-tune state and confirm that they are the same and also listed alongside the reported SAR
results in following table to facilitate comparing these with the single point SAR to be measured for the other tuner states.

Antenna \ Band \ Number of tune states

LTE Band 12/17 12

LTE Band 13 4

LTE Band 14 3

LTE Band 5/26 9

Ant 0 (LB) LTE Band 71 9

FR1 n12 12

FR1 nl4 3

FR1 n5/n26 9

FR1 n71 9
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<Supplemental SAR result for Ant 0>

<Close Mode>

LTE Band 12

10M_QPSK_1_0

RF exposure position

Auto-Tuner
Before After Single
Auto-Tuner Auto-Tuner| Point
(State) (State) SAR
(W/kg)

Measured Reported
1g SAR 19 SAR
(Wikg)  (W/kg)

Default-Tuner

Channel (State)

Saiing Position

Middle Right Cheek

&

Average Value of Time Sweep
Single Point SAR (W/kg)

0.155

LTE Band 13

10M_QPSK_1_0

Middle Right Cheek

&

0.231

LTE Band 14

10M_QPSK_1_0

Middle Right Cheek

3

0.246

LTE Band 26

15M_QPSK_1_0

Middle Right Cheek

S|

6 7 8

0.059

0.084(0.199(0.179

LTE Band 71

20M_QPSK_1_0

Middle| 133297 Right Cheek

3

6 7 8

0.001

0.001{0.197(0.169

FR1n12

15M_BPSK_1_1

Middle| 141500 Right Cheek

3

6 7 8

0.140

FR1 n14

10M_BPSK_1_1

Middle | 158600 Right Cheek

3

0.242

FR1 n26

20M_BPSK_1_1

Middle | 166300 Right Cheek

S|

0.112{0.139(0.001

6 7 8

0.061

0.088(0.198(0.172

FR1n71

20M_BPSK_1_1

Middle | 136100 Right Cheek

3

6 7 8

0.001

0.001(0.144)0.107

LTE Band 12

10M_QPSK_1_0|Middle

RF exposure position

Auto-Tuner
Before After Single
Auto-Tuner Auto-Tuner  Point
(State) (State) SAR
(Wikg)

Measured Reported
1g SAR  1g SAR
(Wikg)  (Wikg)

Default-Tuner

Channel (State)

’ !
S, Position

Average Value of Time Sweep
Single Point SAR (W/kg)

LTE Band 13

10M_QPSK_1_0|Middle

LTE Band 14

10M_QPSK_1_0|Middle

LTE Band 26

15M_QPSK_1_0|Middle

7 8

0.375(0.306

LTE Band 71

20M_QPSK_1_0|Middle | 133297

7 8

0.344(0.271

FR1 n12

15M_BPSK_1_.

7 8

1|Middle (141500

FR1n14

10M_BPSK_1_1 [Middle (158600

FR1 n26

20M_BPSK_1_1 [Middle (166300

0.248(0.087

7 8

0.391(0.331

FR1n71

20M_BPSK_1_1 |Middle|136100

7 8

0.354(0.259
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<Open Mode>

LTE Band 12

10M_QPSK_1_0|Middle

Channel

RF exposure position

. Test
S Position

Left Cheek

Auto-Tuner
Measured Reported
Auto-Tuner |Auto-Tuner

Average Value of Time Sweep
Single Point SAR (W/kg)

Single
Point
SAR

(W/kg)

LTE Band 13

10M_QPSK_1_0 |Middle

Left Cheek

LTE Band 14

10M_QPSK_1_0 |Middle

Left Cheek

LTE Band 26

15M_QPSK_1_0|Middle

Left Cheek

6

0.074

LTE Band 71

20M_QPSK_1_0|Middle

133297

Left Cheek

6

0.064 0.094

FR1 n12

15M_BPSK_1_1|Middle

141500

Left Cheek

6 8

FR1 n14

10M_BPSK_1_1|Middle

158600

Left Cheek

FR1 n26

20M_BPSK_1_1|Middle

166300

Left Cheek

7

0.264

FR1n71

20M_BPSK_1_1|Middle

136100

Left Cheek

7

0.074

LTE Band 12|10M_QPSK_1_0

Channel

Middle

RF exposure position

Measured
. Test
S, Position o

Auto-Tuner

Auto-Tuner Auto-Tuner

Average Value of Time Sweep
Single Point SAR (W/kg)
Single
Point
SAR
(W/kg)

LTE Band 13|10M_QPSK_1_0

Middle

LTE Band 14|10M_QPSK_1_0

Middle

LTE Band 26|15M_QPSK_1_0

Middle

7 8

0.585(0.384

LTE Band 71|20M_QPSK_1_0

Middle

133297

7 8

0.488(0.354

FR1 n12

15M_BPSK_1_1

Middle

141500

7 8

0.467(0.342

FR1n14

10M_BPSK_1_1

Middle

158600

FR1 n26

20M_BPSK_1_1

Middle

166300

6 7 8

0.304/0.621(0.415

FR1n71

20M_BPSK_1_1

Middle

136100

6 7 8

0.537(0.393
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Appendix G. Supplemental SAR Tests Results

SAR test result

1. The test data is selected according to the worst case SAR configuration per cellular technology.

2. The test data is to demonstrate the device is in compliance with FCC requirements at 25mm when all

power reduction mechanisms are OFF. The worst case body SAR at 10mm was used for simultaneous
transmission SAR analysis since they are more conservative than the 25mm SAR.

<Close Mode>

Test
Position

Gap

Antenna

Ch.

Freq.
(MHz)

Power
(dBm)

Limit
(dBm)

Average Tune-Up Tune-up Duty
Scaling Cycle

Factor

guctlye Power
y Drift

Scaling
Factor Gl

0,

1g SAR
(W/kg)

Measured Reported

1g SAR
(W/kg)

GSM1900_Ant2 |GPRS (4 Tx slots)| Bottom Side [25mm| - 810 |1000.8| 25.94 | 27.50 | 1.432 008 | 0383 | 0549
WCDMA Il_Ant2 | RMC 12.2Kbps |Bottom Side|25mm| - 9262 [1852.4] 24.25 | 25.60 | 1.365 [ 001 [ 0711 | 0970
LTE Band 66_Ant 2| 20M_QPSK_1_0 |Bottom Side [25mm| - [132572[ 1770 | 2471 | 25.60 [ 127 [l 0.03 | 0651 | 0.799
FRLn25_Ant2 | 40M_BPSK_1_1 |Bottom Side[2smm| - [376500]1882.5] 24.20 | 2530 | 1288 [ 0.08 | 0502 | 0763
WLAN2.4GHz | 802.11b 1Mbps | Top Side |25mm| Ant4 6 | 2437 | 2395 | 2400 | 1.012 | 100 | 1.000 |-0.08 | 0227 | 0.230
WLANSGHz | 802.11a6Mbps | TopSide |25mm|Ant3+4(4)[ 149 | 5745 | 2067 | 21.00 | 1.079 | 100 | 1.000 | 01 | 0259 | 0.279
Bluetooth 1Mbps TopSide |25mm| Ant4 | 39 | 2441 | 19.46 | 1950 | 1.010 |77.10] 1.080 | -0.18 | 0.097 | 0.106

<Open Mode>

Test
Position

Antenna

Ch.

Freq.
(MHz)

Power
(dBm)

Limit
(dBm)

Average Tune-Up Tune-up Duty
Scaling Cycle

Factor

Cycle
Scaling
Factor

Drift

% (dB)

iDLy Power Measu

1g SAR
(W/kg)

red Reported

1g SAR
(W/kg)

GSM1900_Ant2 |GPRS (4 Txslots)| Front  |25mm| - 810 |1909.8| 25.94 | 27.50 | 1.432 015 | 0092 | 0132
WCDMA Il_Ant2 | RMC 12.2Kbps | Bottom Side [25mm| - 9262 [1852.4] 24.25 | 25.60 | 1.365 [N -0.12 [ 0700 [ 0.967
LTE Band 25_Ant 2| 20M_QPSK_1_0 |Bottom Side [25mm| - 26140 | 1860 | 24.43 | 2530 | 1202 [T 0.01 | 0616 | 0753
FRLN25_Ant2 | 40M_BPSK_1_1 |Bottom Side[25mm| - [376500]1882.5] 24.20 | 25.30 [ 1.288 LI 0.06 | 0603 [ 0777
WLAN2.4GHz | 802.11b 1Mbps | Front |25mm| Ant4 | 11 | 2462 | 23.95 | 24.00 | 1.012 | 100 | 1.000 | -0.11 | 0084 | 0.085
WLAN5GHz | 802.11a 6Mbps | Top Side |25mm|Ant3+4(4)| 149 | 5745 | 20.67 | 21.00 | 1.079 | 100 | 1.000 | 0.09 | 0.146 | 0.158
Bluetooth 1Mbps Front 25mm|Ant 3+4(4)| 39 2441 | 19.46 19.50 1.010 |76.86| 1.301 | -0.07 0.065 0.085
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