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APPENDIX D: MULTI-TX AND ANTENNA SAR
CONSIDERATIONS

D.1 Introduction

The following procedures adopted from FCC KDB Publication 447498 D01v06 are applicable to devices with built-
in unlicensed transmitters such as 802.11 and Bluetooth devices which may simultaneously transmit with the
licensed transmitter.

D.2 Simultaneous Transmission Procedures

This device contains transmitters that may operate simultaneously. Therefore, simultaneous transmission analysis
is required. Per FCC KDB Publication 447498 D0O1v06 4.3.2 and IEEE 1528-2013 Section 6.3.4.1.2, simultaneous
transmission SAR test exclusion may be applied when the sum of the 1g SAR for all the simultaneous transmitting
antennas in a specific a physical test configuration is <1.6 W/kg. The different test positions in an exposure

condition may be considered collectively to determine SAR test exclusion according to the sum of 1g or 10g SAR.

Per FCC KDB Publication 941225 D06v02r01, the devices edges with antennas more than 2.5 cm from edge are
not required to be evaluated for SAR (“-“).

This device is enabled with Qualcomm® Smart Transmit Gen2 with pre-defined sub6 antenna groups (AGO and
AG1). Simultaneous transmission analysis is performed per antenna groups. Appendix D contains analysis to
demonstrate the AGO and AG1 are operate mutually exclusive. Additional analysis is provided below to show
compliance between AGO and BT/WLAN/NFC/UWB and AG1 BT/WLAN/NFC/UWB.

When operating in the same antenna group, Qualcomm Smart Transmit algorithm in WWAN directly adds the
time-averaged RF exposure from 4G and time-averaged RF exposure from 5G NR. Smart Transmit algorithm
controls the total RF exposure from both 4G and 5G NR to not exceed FCC limit. Therefore, simultaneous
transmission compliance between 4G+5G operations within an antenna group is demonstrated in the Part 2
Report during algorithm validation.

D.3 Sub6 Antenna Groups

The 2nd generation of Smart Transmit (GEN2) operates based on pre-defined sub6 antenna groups (AG)
and mmW module groups (MG). Sub6 Tx antennas in the device are grouped based on spatial variation
of RF exposure distributions, where the RF exposure of one AG is mutually exclusive from other AG. This
is accomplished by demonstrating either of below conditions for all exposure scenarios:

a) Sum of SAR of one antenna from each of the sub6 AGs and the RF exposure from radios outside
Smart Transmit is less than regulatory limits. This condition must be demonstrated for all
antenna combinations of sub6 AGs.

(or)
b) Every antenna from each sub6 AG meets SPLSR criteria (Section 4.3.2(c) in FCC KDB 447498

DO01) with every antenna from another sub6 AG. This criteria must be demonstrated for all
antenna combinations for each pair of AGs.

This device supports two sub6 AG: AGO and AG1, with AGO having 4 antennas (A, B, C, D) and AG1
having 4 antennas (E, F, G), and two WIFI/BT antennas outside of Smart Transmit. The conditions are
verified through the following criterias:

i) (SAR1 + SAR2 criteria): If SPLSR criteria is not used, then the highest reported SAR at P;.. (or
P... when P...> P..) for each antenna should be obtained out of all supported technologies and
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frequency bands for each DSI. Demonstrate that the sum of reported SAR of one antenna from
each of the sub6 AGs and the sum of RF exposure from all supported radios outside of Smart
Transmit should be less than the regulatory limit as given below for each DSI.

1. Obtain the worst-case reported SAR for each antenna group (i.e., maximum
reported SAR at P,..(or P... when P... > P...) out of all supported technologies,
frequency bands and antennas in AGO and AG1), denoted as max.SAR.AGO
and max.SAR.AG1, and obtain the worst-case RF exposure for each external
radio, and demonstrate that the sum of these RF exposures meets: { [
max.SAR.AG0+ max.SAR.AG1] + WIFI/BT Ant 1+ WIFI/BT Ant 2} < 1.6 (for 1g,
or 4.0 for 10g).

i) (SPLSR criteria): For each antenna, obtain the highest reported SAR value at P.... out of all
supported technologies for each frequency band. Using these values, demonstrate for a
given DSI that every antenna from one sub6 AG meets SPLSR criteria with every antenna in
another sub6 AG for all frequency bands. This criteria must be demonstrated for all antenna
pair combinations irrespective of supported simultaneous transmission scenarios as given
below for each DSI:

SPLSR criteria should be met for all antenna pair combinations of AGOand

AG1: {antenna (A, B, C, D) in AGO; antenna (E, F, G) in AGL1. As it can be

seen, these include all combinations of antenna groups, antennas, and

frequency bands.
iii) (combination of SPLSR & SAR1+SAR?2 criteria): If SPLSR criteria for all the combinations
of sub6 antenna groups in (i) is demonstrated to show that each AG is mutually exclusive from
other AGs, and if the WIFI/BT antennas supported outside of Smart Transmit do not meet
SPLSR criteria, then the condition in (ii) reduces to: {max.SAR.AG0+ WIFI/BT Ant 1+ WIFI/BT
Ant 2} < 1.6 and {max.SAR.AG1+ WIFI/BT Ant 1+ WIFI/BT Ant 2} < 1.6 for compliance
demonstration (for 1g, or 4.0 for 10g).

If SPLSR criteria evaluation and analysis is heeded to determine compliance for a certain DSI configuration,
SPLSR is performed by taking the highest reported SAR for each of the supported technologies and bands per
antenna, along with the peak SAR locations. Per Qualcomm guidance, only Y-axis coordinates are recorded in
the analysis for calculation simplicity (assumes all Omm of separation on the x-axis). Peak locations are
documented in Section D.13 below for each DSI configuration.

For this device, AGO is located at the bottom of the device along with the BT/WIFI Antenna #2. Per April 2022
TCB Workshop Notes, AGO was summed algebraically with the BT/WIFI Antenna #2 for the purposes of hybrid
SPLSR combination, identified in this report as the “bottom set”. Similarly, AG1 and the BT/WIFI Antenna #1 are
located at the top of the device and were summed algebraically together as the “top set” for hybrid SPLSR
calculation. The minimum distance when considering all transmissions between the top set and bottom set groups
was considered when calculating the SPLSR. The sum of the transmissions within set are less than the SAR limit
(for ex: AGO+BT/WIFI Ant 2 < 1.6 W/kg (19g) for bottom set, and AG1+BT/WIFI Ant 1 < 1.6 W/kg (1g) for top set).

For bottom set (AGO+BT/WIFI Ant 2), Y_max coordinate represents the worst case hotspot location that is closest
to the top set (AG1+BT/WIFI Ant 1). Similarly, for top set (AG1+BT/WIFI Ant 1), Y_min coordinate represents the
worst case hotspot location that is closest to the bottom set (AGO+BT/WIFI Ant 2).

The following formula is used to calculate the SPLSR between the bottom and top sets for each exposure
configuration:

(Max SAR bottom set + Max SAR top set)'*>
SPLSR =

|Ymux - Yminl
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D.4 Head (DSI = 5) SAR Antenna Group Analysis

Table D-1
DSI=5 Held-to-ear AGO Highest Reported SAR
AGO SAR (W/kg)
Configuration A A+B B C D Max
Right Cheek 0.181 0.224 0.141 0.000 0.004 0.224
Head SAR Right Tilt 0.098 0.111 0.114 0.003 0.004 0.114
Left Cheek 0.149 0.168 0.114 0.000 0.000 0.168
Left Tilt 0.076 0.098 0.060 0.005 0.000 0.098
Table D-2
DSI=5 Held-to-ear AG1 Highest Reported SAR
AG1SAR (W/kg)
Configuration E F G Max
Right Cheek 0.370 0.635 0.037 0.635
Head SAR Right Tilt 0.370 0.770 0.049 0.770
Left Cheek 0.959 0.502 0.056 0.959
Left Tilt 0.893 0.794 0.070 0.893
Table D-3
Simultaneous Transmission Scenarios of WLAN/BT (Held to Ear)
2 4 GHz 2.4 GHz 5 GHz 6 GHz 2.4 GHz 2.4 GHz
WLAN Ant WLAN WLAN WLAN Bluetooth | Bluetooth
2 at 12 MIMO at MIMO at MIMO at Ant 1 at Ant 2 at
Configuration dBm SAR 15 dBm 14 dBm 13 dBm 10.5 dBm 8.5 dBm
(Wikg) SAR SAR SAR SAR SAR
(Wikg) (Wikg) (W/kg) (W/kg) (Wikg)
1 2 3 4 5 6
Right Cheek 0.003 0.365 0.235 0.368 0.305 0.000
Right Tilt 0.001 0.325 0.314 0.348 0.277 0.000
Left Cheek 0.003 0.174 0.133 0.167 0.150 0.000
Left Tilt 0.000 0.238 0.180 0.169 0.205 0.000
2.4 GHz WLAN | 2.4 GHz WLAN
24GHzWIAN | 24GHzWIAN | 5GHzWIAN | 6GHz WLAN Bluefif::ml B‘Ueffof:imz A""f;:gHiB"‘ Aj}ag::ﬁf:m r\/ﬁr\;g::ﬁf:m M"‘ﬂc’;‘:é:fsm M'Nloza;é:?sm M"vlozz‘éifgm dgﬂrrﬁa;éal m@ﬁ:& :VBUTJ;.GJQ WLAN/BT
{auration Ant 2at 12dBm |MIMO at 15 dBm | MIMO at 14 dBm [ MIMO at 13 dBm R | casdRmean Buem‘m s +5GHz WLAN | +6GHz WLAN Buem‘m s Bue@m e “Em’m N Buelco; o at14dBm+ | at13dBm+ Wors.trcase
Configur: SAR (W/kg) SAR (W/kg) SAR (W/kg) SAR (W/kg) (wd/ky 1v:/1/kgj at‘ 10“5,\;{; SAR M\SMAiTtlvl;k::sm Mlg/LOR?:Nl/ak::am at‘ 1‘13‘/‘;&?5” altsv(s\Anli/B:r‘;\’sAR a: 10(.;;‘;:;5“ %2;8(;/;:; Z.AGHzAm z.aGHzAm Cs&lr;b(lvltla/t‘!:)n
1at10.5dBm | 1at 10.5dBm
SAR(W/kg) | SAR (W/kg)
Right Cheek D.;OS 0;65 0., ;35 0.;68 D.;OS 0. gOO 0?;;8 0?;;0 0?;:3 03;0 0?;55 U‘:?S 0‘.‘;:8 10‘2:; 10‘:;: 0.733
Right Tilt 0.001 0.325 0.314 0.348 0.277 0.000 0.278 0.639 0.673 0.591 0.314 0.625 0.348 0.592 0.626 0.673
e s g s o o o s o o g 7 IV T
Table D-4
DSI=5 Held-to-ear AG Verification
WLAN/BT
AGO+AG1 +
. . AGO SAR AG1SAR Worst-case
Configuration L WLAN/BT SAR
(W/kg) (W/kg) Combination
SAR (W/kg) (W/ke)
Head SAR
Right Cheek 0.224 0.635 0.733 1.592
Right Tilt 0.114 0.770 0.673 1.557
Left Cheek 0.168 0.959 0.341 1.468
Left Tilt 0.098 0.893 0.418 1.409
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D.5 Body-worn (DSI = 1) SAR Antenna Group Analysis

Table D-5
DSI=1 Body-worn AGO Highest Reported SAR
AGO SAR (W/kg)
Bodyworn SAR Configuration A A+B B C D Max
Back 0.200 0.268 0.629 0.003 0.055 0.629
Table D-6
DSI=1 Body-worn AG1 Highest Reported SAR
AG1SAR (W/kg)
Configuration E F G Max
Bodyworn SAR g

Back 0.085 0.164 0.081 0.164

Table D-7
Simultaneous Transmission Scenarios of WLAN/BT (Body-worn)
2.4 GHz 2.4 GHz 5 GHz 6 GHz 2.4 GHz 2.4 GHz
WLAN Ant [ WLAN WLAN WLAN Bluetooth | Bluetooth
Configuration 2 SAR |MIMO SAR[MIMO SAR|MIMO SAR|Ant 1 SAR | Ant 2 SAR
(Wikg) (Wikg) (Wrkg) (Wikg) (Wikg) (Wikg)
1 2 3 4 5 6
Back 0.015 0.032 0.022 0.012 0.037 0.007
(W/kg) (W/keg) (W/ke) (W/kg) SAR (W/kg) SAR (W/kg) SAR (W/ke) SAR (W/kg) SAR (W/kg) SAR (W/ke) SAR (W/kg) SAR (W/kg) SAR (W/kg) slu;?m:;u B\::t:(ox/k\;tl SAR (W/kg)
Table D-8
DSI=1 Body-worn AG Verification
WLAN/BT
AGO +AG1 +
Confieuration AGO SAR AG1SAR Worst-case WLAN/BT SAR
Bodyworn SAR 8 (W/kg) (W/kg) Combination
(W/kg)
SAR (W/kg)
Back 0.629 0.164 0.074 0.867
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D.6 Hotspot (DSI = 7) SAR Antenna Group Analysis

Table D-9
DSI=7 Hotspot AGO Highest Reported SAR
AGO SAR (W/kg)
Configuration A A+B B C D Max
Back 0.380 0.404 0.273 0.016 0.104 0.404
Front 0.141 0.202 0.161 0.003 0.007 0.202
Hotspot SAR Top - - - - - -
Bottom 0.226 0.135 0.647 0.014 0.129 0.647
Right 0.500 0.410 0.116 - - 0.500
Left - 0.231 0.057 - 0.010 0.231
Table D-10
DSI=7 Hotspot AG1 Highest Reported SAR
AG1 SAR (W/kg)
Configuration E F G Max
Back 0.180 0.354 0.155 0.354
Front 0.107 0.121 0.006 0.121
Hotspot SAR Top 0.614 0.842 0.276 0.842
Bottom - - - -
Right 0.230 - 0.069 0.230
Left - 0.113 0.002 0.113
Table D-11
Simultaneous Transmission Scenarios of WLAN/BT (Hotspot)
2.4 GHz 2.4 GHz 5 GHz 2.4 GHz 2.4 GHz
WLAN Ant | WLAN WLAN Bluetooth | Bluetooth
Configuration| 2 SAR |MIMO SAR|MIMO SAR|Ant 1 SAR | Ant 2 SAR
(W/kg) (W/kg) (W/kg) (Wikg) (Wikg)
1 2 3 4 5
Back 0.026 0.052 0.047 0.059 0.008
Front 0.086 0.286 0.105 0.245 0.033
Top - 0.348 0.162 0.284 -
Bottom 0.139 0.118 0.078 - 0.072
Right - - - - -
Left 0.045 0.118 0.035 0.089 0.015
2.4 GHz WLAN
oo | e | sowwn | seon | son | e | oo | e | s | wziset | e
Configuration A’U\;SAR M'x?kSAR M'm?kSAR B‘;:t;"‘jv /:"” B";‘:"\:V /:”‘2 Bluetooth Ant1| WLANMIMO | Bluetooth Ant1 | Bluetooth Ant2 | 2.4GHz COr‘r":ln:ZS:n
(Wrke) (Wike) (Wike) (W) (WKe) | " cpR(Wykg) | SAR(W/ke) | SAR(Wrkg) | SAR(W/ke) | BluetoothAnt1 e
SAR (W/kg)
1 2 3] 4 5 1+4 2+3 3+4 345 1+3+4
Back 0.026 0.052 0.047 0.059 0.008 0.085 0.099 0.106 0.055 0.132 0.132
Front 0.086 0.286 0.105 0.245 0.033 0331 0391 0.350 0138 0.436 0.436
Top = 0.348 0.162 0.284 = 0.284 0.510 0.446 0.162 0.446 0.510
Bottom 0.139 0.118 0.078 - 0.072 0.139 0.196 0.078 0.150 0.217 0.217
Right = - - - - - - > = o -
Left 0.045 0.118 0.035 0.089 0015 0.134 0.153 0.124 0.050 0.169 0.169
Table D-12
DSI=7 Hotspot AG Verification
WLAN/BT
AGO +AG1 +
. i AGO SAR AG1SAR Worst-case
Configuration . WLAN/BT SAR
(W/kg) (W/kg) Combination
(W/kg)
SAR (W/kg)
Hotspot SAR Back 0.404 0.354 0.132 0.890
Front 0.202 0.121 0.436 0.759
Top - 0.842 0.510 1.352
Bottom 0.647 - 0.217 0.864
Right 0.500 0.230 - 0.730
Left 0.231 0.113 0.169 0.513
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D.7 Max Phablet (DSI = 1) SAR Antenna Group Analysis

Per FCC KDB Publication 648474 D04 Handset SAR, Phablet SAR tests were not required if wireless router 1g
SAR (scaled to the maximum output power, including tolerance) < 1.2 W/kg. Therefore no further analysis beyond
the tables included in this section was required to determine that possible simultaneous transmission scenarios

would not exceed the SAR limit.

Table D-13

DSI=1 Max Phablet AGO Highest Reported SAR

AGO SAR (W/kg)

Configuration A A+B B C D Max
Back - 0.570 - 0.570
Front 1.656 1.656

Phablet SAR Top - -
Bottom 0.710 0.710
Right 0.977 0.977
Left 0.334 0.334
Table D-14
DSI=1 Max Phablet AG1 Highest Reported SAR
AG1SAR (W/kg)
Configuration E F G Max
Back - 0.944 0.355 0.944
Front - - - -
Phablet SAR Top 1.820 2.450 1.378 2.450
Bottom - - - -
Right
Left
Table D-15
Simultaneous Transmission Scenarios of WLAN/BT (Phablet)
5 GHz 6 GHz
WLAN WLAN
Configuration |MIMO SAR |MIMO SAR
(Wikg) (Wikg)
1 2
Back 0.083 0.021
Front 0.925 0.267
Top 1.539 0.309
Bottom 1.275 0.247
Right - -
Left 0.095 0.033
5 GHz WLAN 6 GHz WLAN WLAN/BT
: . MIMO SAR MIMO SAR Worst-case
Configuration L
(W/kg) (W/kg) Combination
SAR (W/kg)
1 2
Back 0.083 0.021 0.083
Front 0.925 0.267 0.925
Top 1.539 0.309 1.539
Bottom 1.275 0.247 1.275
Right = = s
Left 0.095 0.033 0.095
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Table D-16
Simultaneous Transmission Scenarios of NFC/UWB (Phablet)
NFC/UWB
NFC + UWB NFC + UWB
. . NFC UWB Ant 0 UWB Ant 1 Worst-case
Configuration Ant 0 Ant 1 .
SAR (W/kg) | SAR(W/kg) | SAR (W/kg) SAR (W/kg) | SAR (W/kg) Combination
& 8| saR (W/ke)
Back 0.009 0.000 0.000 0.009 0.009 0.009
Front 0.000 0.002 0.000 0.002 0.000 0.002
Phablet SAR Top - 0.000 0.000 0.000 0.000 0.000
Bottom - - - _
Right 0.000 0.000 - 0.000 0.000 0.000
Left 0.000 0.000 0.000 0.000 0.000 0.000
Table D-17
DSI=1 Max Phablet AG Verification
AGO+AG1 +
NFC/UWB WLAN/BT
NFC/UWB Worst-
. . AGO SAR AG1SAR Worst-case Worst-case L
Configuration . L case Combination
(W/kg) (W/kg) Combination | Combination
SAR (W/kg) | SAR(W/kg) | TWAN/BTSAR
(W/kg)
Phablet SAR Back 0.570 0.944 0.009 0.083 1.606
Front 1.656 - 0.002 0.925 2.583
Top - 2.450 0.000 1.539 3.989
Bottom 0.710 - - 1.275 1.985
Right 0.977 - 0.000 - 0.977
Left 0.334 - 0.000 0.095 0.429
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D.8 Reduced Phablet (DSI = 3) SAR Antenna Group Analysis

Per FCC KDB Publication 648474 D04 Handset SAR, Phablet SAR tests were not required if wireless router 1g
SAR (scaled to the maximum output power, including tolerance) < 1.2 W/kg. Therefore no further analysis beyond
the tables included in this section was required to determine that possible simultaneous transmission scenarios
would not exceed the SAR limit.

Table D-18
DSI=3 Reduced Phablet AGO Highest Reported SAR
AGO SAR (W/kg)
Configuration A A+B B C D Max
Back - - 1.445 - - 1.445
Front - - 1.656 - - 1.656
Phablet SAR Top - - - - - =
Bottom - - 2.511 - - 2.511
Right - - 0.977 - - 0.977
Left - - 0.334 - - 0.334
Table D-19
DSI=3 Reduced Phablet AG1 Highest Reported SAR
AG1SAR (W/kg)
Configuration E F G Max
Back - 0.944 0.355 0.944
Front - - - -
Phablet SAR Top 1.820 2.450 1.378 2.450
Bottom - - - -
Right - - - -
Left - - - -

Please refer to section D.7 for highest reported simultaneous phablet SAR of WLAN/BT/NFC/UWB antennas.

Table D-20
DSI=3 Reduced Phablet AG Verification
AGO +AG1 +
NFC/UWB WLAN/BT
NFC/UWB Worst-
. . AGO SAR AG1SAR Worst-case Worst-case L
Configuration o o case Combination
(W/kg) (W/kg) Combination [ Combination
SAR (W/kg) | SAR (W/kg) | +WWAN/BTSAR
(W/kg)
Phablet SAR Back 1.445 0.944 0.009 0.083 2.481
Front 1.656 - 0.002 0.925 2.583
Top - 2.450 0.000 1.539 3.989
Bottom 2.511 - - 1.275 3.786
Right 0.977 - 0.000 - 0.977
Left 0.334 - 0.000 0.095 0.429
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D.9 Max UMPC Body (DSI = 0) SAR Antenna Group Analysis

FCC ID A3LSMF936U

SAR EVALUATION REPORT

Table D-21
DSI=0 Max UMPC Body AGO Highest Reported SAR
AGO SAR (W/kg)

Configuration A+B B C D Max
Back 0.536 0.919 0.010 0.106 0.919
Front 0.510 0.920 0.024 0.072 0.920

UMPC Body SAR Top - - - - -
Bottom 0.344 0.801 0.016 0.166 0.801
Right 0.343 0.469 - - 0.469
Left - - - - =
Table D-22
DSI=0 Max UMPC Body AG1 Highest Reported SAR
AG1 SAR (W/kg)
Configuration E F G Max
Back 0.237 0.455 0.193 0.455
Front 0.258 0.283 0.099 0.283
UMPC Body SAR Top 0.581 0.753 0.474 0.753
Bottom - - - =
Right 0.312 - 0.064 0.312
Left - - - -
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Table D-23

Simultaneous Transmission Scenarios of WLAN/BT (UMPC Body

Configuration

2.4 GHz

2 SAR
(Wrkg)

WLAN Ant

2at 14

(W/kg)

2.4 GHz
WLAN Ant

dBm SAR

2.4 GHz
WLAN
MIMO SAR

(Wikg)

MIMO
17 dB

2.4 GHz
WLAN

SAR
(Wrkg)

5 GHz
at WLAN

m

(Wikg)

MIMO SAR

6 GHz
WLAN

(Wikg)

MIMO SAR

2.4 GHz

(Wikg)

Bluetooth
Ant 1 SAR

2.4 GHz
Bluetooth
Ant 1 at 14
dBm SAR

(Wikg)

2.4 GHz
Bluetooth
Ant 2 SAR

(Wikg)

1

2

3

4

5

6

7

8

9

Back

0.145

0.066

0.255

0.082

0.132

0.029

0.233

0.091

0.194

Front

0.182

0.075

0.241

0.068

0.145

0.043

0.196

0.098

0.058

Top

0.351

0.121

0.263

0.063

0.361

0.112

Bottom

0.275

0.087

0.278

0.115

0.223

0.029

0.117

Right

Left

(Wikg)

dBm SAR
(Wrkg)

(Wikg)

SAR

(Wikg)

(Wikg)

(Wikg)

MIMO SAR

Ant 1 SAR
(Wikg)

dBm SAR
(Wrkg)

Ant 2 SAR

2.4 GHz WLAN 2.4 GHz WLAN
2.4 GHz WLAN 2.4 GHz WLAN 5GHz WLAN 6 GHz WLAN Ant2at 14dBm | Ant2at 14dBm
2.4 GHz WLAN 2.4 GHz WLAN 5GHz WLAN 6 GHz WLAN 2.4GHz 2.4GHz MIMO at 17 dBm [MIMO at 17 dBm AOEEILA MIMO + 2.4 GHz SEREUILR MIMO + 2.4 GHz OERUILR) +5GHz WLAN +6 GHz WLAN 'WLAN/BT
Ant 2 +2.4 GHz MIMO + 2.4 GHz MIMO + 2.4 GHz
Ant 2SAR MIMO SAR MIMO SAR MIMO SAR Bluetooth Ant 1 | Bluetooth Ant2 | +5GHz WLAN +6GHz WLAN Bluetooth Ant 1 Bluetooth Ant 1 MIMO + 2.4 GHz | MIMO + 2.4 GHz | Worst-case
Configuration Bluetooth Ant 1 Bluetooth Ant 2 Bluetooth Ant 2
(W/kg) (W/kg) (W/kg) (W/kg) SAR (W/kg) SAR (W/kg) MIMO SAR MIMO SAR A at 14 dBm SAR A at 14 dBm SAR Al Bluetooth Ant 1 | Bluetooth Ant 1 | Combination
(W/ke) (W/kg) SAR (W/ke) (W/kg) SAR (W/ke) (W/kg) SAR(W/K®) |\ 1adBmsAR | at14dBmSAR | SAR(W/kg)
(W/kg) (W/kg)
1 3 5 6 7 9 4+5 4+6 1+7 5+8 5+9 6+8 6+9 245+8 2+6+8
Back 0.145 0.255 0.132 0.029 0.233 0.194 0.214 0.111 0.378 0.223 0.326 0.120 0.223 0.289 0.186 0.378
Front 0.182 0.241 0.145 0.043 0.196 0.058 0.213 0.111 0.378 0.243 0.203 0.141 0.101 0.318 0.216 0.378
Top - 0.351 0.263 0.063 0.361 - 0.384 0.184 0.361 0.375 0.263 0.175 0.063 0.375 0.175 0.384
Bottom 0.275 0.278 0.223 0.029 - 0.117 0.338 0.144 0.275 0.223 0.340 0.029 0.146 0.310 0.116 0.340
Right - - - - - - - - - - - - - - -
Left
Table D-24
Simultaneous Transmission Scenarios of Bottom Set WLAN/BT (UMPC Body)
2.4 GHz
2.4 GHz 2.4 GHz
2.4 GHz WLAN Ant 2.4 GHz WLAN 5 GHz 6 GHz 2.4 GHz Bluetooth 2.4 GHz
WLAN Ant 2 at 14 WLAN MIMO at WLAN WLAN Bluetooth Ant 1 at 14 Bluetooth
Configuration| 2 SAR MIMO SAR| 17dBm |MIMO SAR

(Wikg)

1

2

3

4

5

6

9

10

11

Back

0.145

0.066

0.195

0.047

0.132

0.029

(W/kg)

dBm SAR
(W/kg)

(Wikg)

SAR
(Wrkg)

(Wikg)

(Wikg)

Ant 1 SAR
(Wrkg)

- - 0.194
2.4 GHz WLAN 2.4 GHz WLAN
2.4 GHz WLAN 2.4 GHz WLAN 2.4GHz WLAN 5GHz WLAN 5GHzZ WLAN 6GHz WLAN 6GHz WLAN Ant2at 14dBm | Ant2at 14 dBm Bottom Set
2.4 GHz WLAN 2.4 GHz WLAN 5GHz WLAN 6GHz WLAN 2.4GHz 2.4GHz MIMO at 17 dBm | MIMO at 17 dBm Ant2+2.4GHz MIMO + 2.4 GHz MIMO + 2.4 GHz MIMO + 2.4 GHz MIMO + 2.4 GHz +5GHz WLAN +6GHz WLAN WLAN/BT
Configuration Ant 2SAR MIMO SAR MIMO SAR MIMO SAR Bluetooth Ant 1 | Bluetooth Ant 2 | +5GHz WLAN +6GHz WLAN B\ueluon‘\ Ant1. Bluetooth Ant 1 EIuetooﬂ;AmZ Bluetooth Ant 1 Blue(notP;AntZ MIMO + 2.4 GHz | MIMO + 2.4 GHz W
(W/kg) (W/kg) (W/kg) (W/kg) SAR (W/kg) SAR (W/kg) MIMO SAR MIMO SAR SAR (W/k at 14 dBm SAR SAR (W/k at 14 dBm SAR SAR (W/k Bluetooth Ant 1 [ Bluetooth Ant 1 L
(W/ke) (W/ke) (Wrke) (W/ke) (Wrke) (W/ke) (W/Ke) | 14 dBmSAR | at 14.dBm SAR ]
(W/kg) (W/ke) ©
1 3 5 6 9 11 445 4+6 149 5+10 5+11 6+10 6+11 2+5+10 2+6+10
Back 0.145 0.195 0.132 0.029 0.194 0.179 0.076 0.145 0.132 0.326 0.029 0.223 0.198 0.095 0.326
Table D-25
Simultaneous Transmission Scenarios of Top Set WLAN/BT (UMPC Body)
2.4 GHz
2.4 GHz 2.4 GHz
2.4 GHz WLAN Ant 2.4 GHz WLAN 5 GHz 6 GHz 2.4 GHz Bluetooth 2.4 GHz
WLAN Ant 2 at 14 WLAN MIMO at WLAN WLAN Bluetooth Ant 1 at 14 Bluetooth
Configuration| 2 SAR MIMO SAR| 17 dBm |MIMO SAR|[MIMO SAR

dBm SAR
(Wrkg)

Ant 2 SAR

(Wikg)

1

2

3

4

5

6

7

8

9

Back

0.255

0.082

0.098

0.023

0.233

2.4GHz WLAN 2.4GHz WLAN
2.4GHz WLAN | 2.4GHz WLAN 5GHz WLAN 6 GHz WLAN Ant 2 +5GHz Ant 2 +6 GHz
. Top Set
2.4 GHz WLAN 2.4 GHz WLAN 5GHz WLAN 6 GHz WLAN 2.4GHz 2.4GHz MIMO at 17 dBm [MIMO at 17 dBm :iiljlzvzl-::‘ MIMO + 2.4 GHz M?MGSZ:I;L:(’:H MIMO + 2.4 GHz M?MGSZ:I:L:(’:H 'WLAN MIMO + | WLAN MIMO + W:N;BT
Ant 2SAR MIMO SAR MIMO SAR MIMO SAR Bluetooth Ant 1 | Bluetooth Ant 2 | +5GHz WLAN +6GHz WLAN " : - Bluetooth Ant 1 - Z Bluetooth Ant 1 N Z 2.4GHz 2.4GHz
Configuration Bluetooth Ant 1 Bluetooth Ant 2 Bluetooth Ant 2 Worst-case
(W/kg) (W/kg) (W/kg) (W/kg) SAR (W/kg) SAR (W/kg) MIMO SAR MIMO SAR SAR (W/kg) at 14dBm SAR SAR (W/kg) at 14dBm SAR SAR (W/kg) Bluetooth Ant 1 | Bluetooth Ant 1 e
(W/kg) (W/kg) e (W/kg) e (W/kg) 8 | at14dBmSAR | at 14 dBm SAR g
(W/ke) (W/ke)
1 3 5 6 7 9 445 446 1+7 548 549 648 649 14548 1+6+8
Back - 0.255 0.098 0.023 0.233 - 0.180 0.105 0.233 0.189 0.098 0.114 0.023 0.189 0.114 0.255
Approved by:
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Table D-26
DSI=0 Max UMPC Body AG Verification
WLAN/BT
AGOSAR AG1SAR Worst-case AGO+AGL +
Configuration . WLAN/BT SAR
(W/kg) (W/kg) Combination
(W/kg)
SAR (W/kg)
UMPC Body SAR
Back 0.919 0.455 0.378 See Note 2
Front 0.920 0.283 0.378 1.581
Top - 0.753 0.384 1.137
Bottom 0.801 - 0.340 1.141
Right 0.469 0.312 - 0.781
Table D-27
DSI=0 Max UMPC Body AG Verification
Bottom Set
WLAN/BT Bottom Set
Confi ti AGOSAR Worst-case | O I1'S
UMPC Body SAR onfiguration (W/kg) r' : verall Sum
Combination | SAR (W/kg)
SAR (W/kg)
Back 0.919 0.326 1.245
Top Set
WLAN/BT Top Set
Configuration AGLSAR Worst Overall Sum
UMPC Body SAR onfiguratio (W/ke) o s. ca‘se erall Su
Combination | SAR (W/kg)
SAR (W/kg)
Back 0.455 0.255 0.710
Approved by:
FCC ID A3LSMF936U SAR EVALUATION REPORT
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Table D-28
DSI=0 Max UMPC Body AG Verification
Back
Bottom Set Top Set
BT/WIFI BT/WIFI
Ant A+B AntB AntC Ant D BT/WIFI Ant 2 MIMO (2) AntE AntF Ant G BT/WIFI Ant 1 MIMO (1)
Distance 10mm 14mm 10mm 10mm 10mm 10mm 10 mm 10 mm 10 mm 10 mm 10mm
Max Y Axis (mm) -58.100 -71.000 -72.000 -75.000 -71.400

Min Y Axis (mm) 83.500

*WIFI MIMO (1)/(2): WIFI hotspot in MIMO operation from WIFI Ant 1/2 respectively.

Back
Bottom Set Top Set
Bottom Set +
L - . Top Set SPLSR
Ant Combination SAR Position SAR Position
Bottom Set + Top Set 1.245 -58.100 0.710 52.000 0.02

Notes:
1. For all combinations where the sum of AGO+AG1+WLAN/BT is less than 1.6W/kg, there’s no further
analysis required for compliance demonstration.
2. No evaluation was performed to determine the aggregate 1g SAR for these configurations as the SPLS
ratio between the antenna pairs was not greater than 0.04 per FCC KDB 447498 D0O1v06. Please see
Section D.13 for Y-axis peak locations.

D.10 Reduced UMPC Body (DSI = 2) SAR Antenna Group Analysis

Table D-29
DSI=2 Reduced UMPC Body AGO Highest Reported SAR
AGO SAR (W/kg)

Configuration A+B B C D Max
Back 0.536 0.498 0.010 0.106 0.536
Front 0.510 0.310 0.024 0.072 0.510

UMPC Body SAR Top - - - - -
Bottom 0.344 0.690 0.016 0.166 0.690
Right 0.343 0.469 - - 0.469

Left - - - - -

FCC ID A3LSMF936U SAR EVALUATION REPORT Approved by:
Technical Manager

DUT Type: APPENDIX D:
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Table D-30
DSI=2 Reduced UMPC Body AG1 Highest Reported SAR
AG1 SAR (W/kg)

Configuration E F G Max
Back 0.237 0.455 0.193 0.455
Front 0.258 0.283 0.099 0.283
UMPC Body SAR Top 0.581 0.753 0.474 0.753

Bottom - - - =
Right 0.312 - 0.064 0.312

Left - - - =

Please refer to section D.11 for highest reported simultaneous UMPC Body SAR of WLAN/BT/NFC/UWB

antennas.
Table D-31
DSI=2 Reduced UMPC Body AG Verification
WLAN/BT
AGO+AG1+
. . AGO SAR AG1SAR Worst-case
Configuration . WLAN/BT SAR
(W/kg) (W/kg) Combination
(W/kg)
SAR (W/kg)
UMPC Body SAR
Back 0.536 0.455 0.378 1.369
Front 0.510 0.283 0.378 1.171
Top - 0.753 0.384 1.137
Bottom 0.690 - 0.340 1.030
Right 0.469 0.312 - 0.781
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D.11 Max UMPC Extremity (DSI = 0) SAR Antenna Group Analysis

Table D-32
DSI=0 Max UMPC Extremity AGO Highest Reported SAR
AGO SAR (W/kg)
Configuration A+B B C D Max
Back 1.645 1.289 0.099 0.787 1.645
UMPC Extremity Front 1.416 0.964 0.027 0.301 1.416
SAR 1o . : - : -
Bottom 1.538 2.338 0.070 0.365 2.338
Right 1.808 1.353 - - 1.808
Left - - - - -
Table D-33
DSI=0 Max UMPC Extremity AG1 Highest Reported SAR
AG1SAR (W/kg)
Configuration E F G Max
Back 0.588 1.273 0.253 1.273
UMPC Extremity Front 0.993 1.287 0.306 1.287
SAR Top 1.638 2.717 1.080 2.717
Bottom - - - -
Right 1.170 - 0.154 1.170
Left - - - -
AG1 LTE SAR (W/kg)
Configuration E F G Max
UMPC Extremity Back - 0.871 - 0.871
SAR Front - 1.160 - 1.160
Top - 2.295 - 2.295
AG1 NR SAR (W/kg)
Configuration E F G Max
UMPC Extremity Back 0.588 1.273 0.253 1.273
SAR Front 0.993 1.287 0.306 1.287
Top 1.638 2.717 1.080 2.717
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Table D-34
Simultaneous Transmission Scenarios of WLAN/BT (UMPC Extremity)

2.4 GHz 2.4 GHz 5 GHz 2.4 GHz 2.4 GHz
2.4 GHz WLAN Ant 2.4 GHz WLAN 5 GHz WLAN 6 GHz 2.4 GHz Bluetooth 2.4 GHz Bluetooth
WLAN Ant 2 at 14 WLAN MIMO at WLAN MIMO at WLAN Bluetooth Ant 1 at 14 Bluetooth Ant 2 at 12
Configuration 2 SAR MIMO SAR| 17dBm |MIMO SAR| 17 dBm |MIMO SAR|Ant 1 SAR Ant 2 SAR
dBm SAR dBm SAR dBm SAR
(W/kg) (W/kg) SAR (W/kg) SAR (W/kg) (W/kg) (W/kg)
(Wikg) - - (Wikg) (Wikg)
(Wrkg) (W/kg)
1 2 3 4 5 6 7 8 9 10 11
Back 0.878 0.216 0.928 0.401 1.195 0.366 0.220 0.916 0.278 0.337 0.113
Front 0.546 0.208 1.004 0.326 0.973 0.381 0.211 0.869 0.285 0.255 0.107
Top - - 1.264 0.428 1.246 0.624 0.315 1.401 0.382 - -
Bottom 1.036 0.214 0.914 0.398 1.007 0.534 0.235 - - 0.406 0.114
Right - - - - - - - - - - -
Left - - - - - - - - - - -
2.4 GHz WLAN
Ant2at 14dgm | 24 CHZ WIAN
2.4 GHz WLAN 2.4 GHz WLAN 5GHz WLAN 5GHz WLAN 6 GHz WLAN 6 GHz WLAN Ant 2at 14 dBm
2.4 GHz WLAN 2.4 GHz WLAN 5 GHz WLAN 6 GHz WLAN 2.4GHz 2.4GHz MIMO at 17 dBm | MIMO at 17 dBm EA(;HZZVZL::‘ MIMO +2.4 GHz | MIMO + 2.4 GHz | MIMO + 2.4 GHz | MIMO + 2.4 GHz M+"\5,gHZ \::\/7[:: +6GHz WLAN WLAN/BT
Configuration Ant 2SAR MIMO SAR MIMO SAR MIMO SAR Bluetooth Ant 1 | Bluetooth Ant 2 | +5GHz WLAN +6GHz WLAN B\m * A Zl Bluetooth Ant 1 | Bluetooth Ant 2 | Bluetooth Ant 1 | Bluetooth Ant 2 ZB:GH m MIMO + 2.4 GHz | Worst-case
guratio (W/kg) (W/kg) (W/kg) (W/kg) SAR (W/kg) SAR(W/kg) |MIMOat17dBm| MIMOSAR ‘;i“"":v k”‘ at14dBmSAR | at12dBm SAR | at14dBmSAR | at12dBmSAR | + 2 hA’  |Buetooth ant1 [c i
SAR (W/kg) (W/kg) R (W/ke) (W/ke) (W/kg) (W/kg) (W/kg) Bﬁ;‘i;?;ﬁ; at14dBm SAR | SAR (W/ke)
Wig) L
1 3 5 7 8 10 4+6 4+7 1+8 5+9 5+11 749 7411 2+6+9 2+7+9
Back 0.878 0.928 1.195 0.220 0.916 0.337 0.767 0.621 1.794 1.473 1.308 0.498 0.333 0.860 0.714 1.794
Front 0.546 1.004 0.973 0.211 0.869 0.255 0.707 0.537 1.415 1.258 1.080 0.496 0.318 0.874 0.704 1.415
Top - 1.264 1.246 0.315 1.401 - 1.052 0.743 1.401 1.628 1.246 0.697 0.315 1.006 0.697 1.628
Bottom 1.036 0.914 1.007 0.235 - 0.406 0.932 0.633 1.036 1.007 1121 0.235 0.349 0.748 0.449 1121
Table D-35
Simultaneous Transmission Scenarios of WLAN/BT with NR Active (UMPC Extremity)
Z'ZS:*ZZ::"SN 2.4GHz WIAN
2.4GHz WLAN 2.4GHz WLAN | 5GHz WIAN | 5GHz WLAN | 6GHz WLAN | 6GHz WLAN Ant2at14
sactwian | 2acrwiay | SCHEWLAN [ | 24 24GH | MIMOat17 zaﬁéwﬁN Ant2at14 | MIMOat17 | MIMOat17 | MIMO+2.4 | MIMO+2.4 mﬁfnﬁ% dBm +6GHz | WLAN/BT
o~ ZE:M O TS ; g | MIMOat 17 MWZIO AR Ant Ant| dBm +5GHz | 1 +§tGHZ dBm +2.4 GHz|dBm + 2.4 GHz [dBm +2.4GHz|  GHz GhHz by dom s | WLANMIMO | Worst-case
Configuration K SAR (W/kg) dBm SAR (W/kg) 1lat14dBm 2at12dBm | WLAN MIMO WLAN MIMO Ant Ant Ant Ant Ant 2.4GHz +2.4GHz Combination
SRt E (W/kg) E SAR (W/kg) | SAR(W/kg) |at17dBm SAR p | 1at1adem | 1at14dem | 2at12dsm | 1ati4dem | 2aci2dem [ ='3R - lBluetooth Anc| SARwith NR
wrkg) | SAROVRE) | g (wikg) | AR (W/ke) | saR(W/ke) | SAR(W/ke) | SAR (Wike) plueroott o] 1at1adem | Active (W/ke)
s:R (W/k; SAR (W/ke)
2 4 6 7 9 11 4+6 4+7 249 6+9 6+11 749 7+11 2+6+9 24749
Back 0.216 0.401 0.366 0.220 0.278 0.113 0.767 0.621 0.494 0.644 0.479 0.498 0.333 0.860 0.714 0.860
Front 0.208 0.326 0.381 0.211 0.285 0.107 0.707 0.537 0.493 0.666 0.488 0.496 0.318 0.874 0.704 0.874
Top 2 0.428 0.624 0315 0.382 z 1052 0.743 0.382 1.006 0.624 0,697 0315 1.006 0.697 1052
Table D-36
Simultaneous Transmission Scenarios of Bottom Set WLAN/BT (UMPC Extremity)
2.4 GHz Hz
2.4 GHz G 56 2.4 GHz 2.4 GHz
2.4 GHz WLAN Ant 2.4 GHz WLAN 5 GHz WLAN 6 GHz 2.4 GHz Bluetooth 2.4 GHz Bluetooth
WLAN Ant 2 at 14 WLAN MIMO at WLAN MIMO at WLAN Bluetooth Ant 1 at 14 Bluetooth Ant 2 at 12
Configuration 2 SAR MIMO SAR| 17 dBm |MIMO SAR| 17 dBm |MIMO SAR|Ant 1 SAR Ant 2 SAR
dBm SAR dBm SAR dBm SAR
Wika) | ey | Wha) | SAR | wikg) | SAR | wikg) | kg | TS| kg | G
(W/kg) (W/kg)
1 2 3 4 5 6 7 8 9 10 11
Back 0.878 0.216 0.869 0.362 1.195 0.366 0.220 - - 0.337 0.113
ZAGHZWLAN]) ) 61y wiaN
2AGHIWIAN|, o e wian| SCHEWLAN | 5GHZ WLAN | 6GHz WLAN | 6GHz WLAN d‘;’[:f:‘;:z ‘Ant2at 14
24GHzWIAN | 2.4GHz WIAN | 5GHzWLAN | 6GHz WLAN | 2.4GHz 24GHz :f;'Mozgg MIMOat17 | Ant2+2.4 M"‘g* 24 M"‘g* 24 M"‘g* 24 M"‘g* 24 | wian Mimo \:/E"J&‘GJS B\;’;::;'/:?
Configuration | ATt2SAR MIMOSAR | MIMOSAR | MIMOSAR (Bl h Ant |8l h Ant WLTI\:M\M(Z) dBm +6GHz GHz : Ant : Ant : Ant : ang| 2t17dBm e | TR oretecase
€ (W/kg) (W/kg) (W/kg) (W/ke) | 15AR (W/ke) | 2SAR (W/kg) [ F00 O | WLAN MIMO [Bluetooth Ant | 14(“3""“ oot udBm" 1ot 14(“3""“ oot 1de"? 24GHz y :m e
(wykg) | SAR(W/ke) | ISARMW/KE) | cue w/ig) | sar (wrke) | SAR(Wike) | SAR (Wke) B:‘::‘;ZTB:“ 1at14dBm | SAR (W/kg)
sar(wikg) | AR W)
1 3 5 7 8 10 4+6 4+7 1+8 5+9 5+11 7+9 7+11 2+6+9 2+7+9
Back 0.878 0.869 1.195 0.220 - 0.337 0.728 0.582 0.878 1.195 1.308 0.220 0.333 0.582 0.436 1.308
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Table D-37
Simultaneous Transmission Scenarios of Top Set WLAN/BT (UMPC Extremity)
2.4 GHz 5 GHz
2.4 GHz \Afl'_iﬁizm 24GHz | WLAN | 5GHz | WLAN | 6GHz | 2.4GHz ;I':eii';tzh 2.4 GHz le':eﬁj';tzh
WLAN Ant | 77 WLAN | MIMOat | WLAN | MIMOat | WLAN | Bluetooth |, """ | Bluetooth | = "
Configuration | 2SAR | & L [MIMO SAR| 17 dBm |MIMO SAR| 17 dBm [MIMO SAR|Ant 1 SAR | o<\ ANt 2 SAR "o & O\ 0
(W/kg) Wikg) (W/kg) SAR (W/kg) SAR (W/kg) (W/kg) Wikg) (W/kg) Wikg)
(W/kg) (Wikg)
1 2 3 4 5 6 7 8 9 10 11
Back s = 0.928 0.401 0.433 0.232 0.113 0.916 0.278 = =
onfiguration (W/ke) (W/kg) (W/kg) (W/kg) SAR(W/kg) | SAR(W/ke) MIS’\//I\[I)??:Nl;k:)Bm M:\A’n;ksg/’m ‘;EA:?W/kg”} at 1;:\;;3;;5/;»1 au(zv‘j/sg’sm at I?V\d,/Bkr;)SAR at 1‘1\;7;;%»1 B;:%:D:)Bt:i:l; B:zz;u;:;::;l cso:;t:ivrzla/:;n
(W/ke) (W/kg)
Table D-38
Simultaneous Transmission Scenarios of NFC/UWB (UMPC Extremity)
NFC/UWB
NFC + UWB NFC + UWB
. . NFC UWB Ant 0 UWB Ant 1 Worst-case
Configuration AntO Ant 1 L
SAR (W/kg) | SAR(W/kg) | SAR (W/kg) Combination
SAR (W/kg) SAR (W/kg)
SAR (W/kg)
Back 0.010 0.000 0.000 0.010 0.010 0.010
Front 0.000 0.000 0.000 0.000 0.000 0.000
UMPC Extremity Top - 0.000 0.000 0.000 0.000 0.000
SAR Bottom - - - - - -
Right 0.000 0.000 - 0.000 0.000 0.000
Left - - - - - -
Table D-39
DSI=0 Max UMPC Extremity AG Verification
AGO +AG1+
NFC/UWB WLAN/BT
NFC/UWB Worst-
Configuration AGO SAR AG1SAR Worst-case Worst-case case Combination
& (W/kg) (W/kg) Combination | Combination
SAR (W/kg) | SAR (W/kg) | +VVWAN/BTSAR
UMPC Extremity 8 8 (W/kg)
SAR Back 1.645 1.273 0.010 1.794 See Table Below
Front 1.416 1.287 0.000 1.415 See Table Below
Top - 2.717 0.000 1.628 See Table Below
Bottom 2.338 - - 1.121 3.459
Right 1.808 1.170 0.000 - 2.978
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Table D-40
DSI=0 Max UMPC Extremity AG Verification
NEC WLAN/BT AGO+AG1NR+NFC| AGO+AG1 LTE+
/uws Worst-case LAY + Worst Case UWB [NFC + Worst Case
§ X AGO SAR AG1NRSAR | AG1LTESAR | Worst-case L. Worst-case )
Configuration L Combination . +WLAN/BT with | UWB + WLAN/BT
. (W/kg) (W/kg) (W/kg) Combination | . i Combination X
UMPC Extremity K with NR active K NR Active SAR SAR
SAR SAR(WIKE) | “sap (wykg) | SAR(W/ke) (W/kg) (W/kg)
Back 1.645 1.273 0.871 0.010 0.860 1.794 3.788 See Note 2
Front 1.416 1.287 1.160 0.000 0.874 1.415 3.577 3.991
Top = 2.717 2.295 0.000 1.052 1.628 3.769 3.923
Table D-41
DSI=0 Max UMPC Extremity AG Verification
Bottom Set
Bottom Set
AGO SAR NFC WA Overall Sum
UMPC Extremity| Configuration (W/ke) SAR (W/kg) Worst-case Lemacy SAR
SAR g & Combination gacy
(W/kg)
SAR (W/kg)
Back 1.645 0.010 1.308 2.963
Top Set Top Set
Worst Case WLAN/BT P
. . . AG1 LTE SAR Overall Sum
UMPC Extremity| Configuration UWB Worst-case
(W/kg) - Legacy SAR
SAR SAR (W/kg) | Combination
(W/kg)
SAR (W/kg)
Back 0.871 0.000 0.928 1.799
Table D-42

DSI=0 Max UMPC Extremity AG Verification

Back

Bottom Set

Top Set

Ant A+B

AntB

AntC AntD

BT/WIFI

BT/WIFI Ant 2
IWIFLANE2] o (2)

Ant NFC

Ant1

AntMIMO (1) [ AntUWBO Ant UWB 1

Distance (mm) 0mm

14/0mm

0mm omm

Omm Omm

0omm

Max Y Axis (mm) -59.400

Min Y Axis (mm)

-71.400

WIFI MIMO (1)/(2)

-67.800 -74.400

-72.800 -71.500

-32.900

78.500

0mm

76.700

0mm

73.400

: WIFI hotspot in MIMO operation from WIFI Ant 1/2 respectively

Back
Bottom Set Top Set
Bottom Set + Top Set
N . . SPLSR
Ant Combination SAR Position SAR Position
Bottom Set + Top Set 2.963 -32.900 1.799 73.400 0.10

Notes:
1.

analysis required for compliance demonstration.

2.

For all combinations where the sum of AGO+AG1+WLAN/BT is less than 4W/kg, there’s no further

No evaluation was performed to determine the aggregate 10g SAR for these configurations as the SPLS

ratio between the antenna pairs was not greater than 0.10 per FCC KDB 447498 D0O1v06. Please see
Section D.13 for Y-axis peak locations.

For back side position, we additionally did a hybrid analysis with NFC summed algebraically with bottom

set and UWB summed algebraically with top set due to their antenna or hotspot location. The worst case
distance including Bottom Set+NFC and Top Set+UWB was used.
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D.12 Reduced UMPC Extremity (DSI = 2) SAR Antenna Group Analysis

Table D-43
DSI=2 Reduced UMPC Extremity AGO Highest Reported SAR
AGO SAR (W/kg)
Configuration A+B B C D Max
Back 1.645 1.502 0.099 0.787 1.645
UMPC Extremity Front 1.416 1.134 0.027 0.301 1.416
SAR Top - - - - -
Bottom 1.538 2.823 0.070 0.365 2.823
Right 1.808 1.353 - - 1.808
Left - - - - =
Table D-44
DSI=2 Reduced UMPC Extremity AG1 Highest Reported SAR
AG1 SAR (W/kg)
Configuration E F G Max
Back 0.588 1.273 0.253 1.273
UMPC Extremity Front 0.993 1.287 0.306 1.287
SAR Top 1.638 2.717 1.080 2.717
Bottom - - - =
Right 1.170 - 0.154 1.170
Left - - - -
AG1 LTE SAR (W/kg)
Configuration E F G Max
UMPC Extremity Back - 0.871 - 0.871
SAR Front - 1.160 - 1.160
Top - 2.295 - 2.295
AG1 NR SAR (W/kg)
Configuration E F G Max
UMPC Extremity Back 0.588 1.273 0.253 1.273
SAR Front 0.993 1.287 0.306 1.287
Top 1.638 2.717 1.080 2.717

Please refer to section D.13 for highest reported simultaneous UMPC Extremity SAR of WLAN/BT/NFC/UWB

antennas.
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Table D-45
DSI=2 Reduced UMPC Extremity AG Verification
AGO+AG1 +
NFC/UWB WLAN/BT
NFC/UWB Worst-
. . AGOSAR AG1SAR Worst-case Worst-case L
Configuration . - case Combination
(W/kg) (W/kg) Combination | Combination
SAR (W/kg) | SAR(W/kg) | T WAN/BTSAR
UMPC Extremity : & (W/kg)
SAR Back 1.645 1.273 0.010 1.794 See Table Below
Front 1.416 1.287 0.000 1.415 See Table Below
Top - 2.717 0.000 1.628 See Table Below
Bottom 2.823 - - 1.121 3.944
Right 1.808 1.170 0.000 - 2.978
Table D-46
DSI=2 Reduced UMPC Extremity AG Verification
NFC/UWB WLAN/BT WLAN/BT AGO+AG1NR+NFC| AGO+AG1 LTE+
- AGOSAR | AGLNRSAR | AGLLTESAR | Worst-case Worbs,t'ca,se | + Worst Case U_V\:]B NFC+ Worst Case
. Configuration (W/kg) (W/kg) (W/kg) Combination C.om |nat|?n Combination +WLAN/BTWIt LR
UMPC Extremity SAR (W/kg) with NR active SAR (W/kg) NR Active SAR SAR
SAR SAR (W/kg) (W/keg) (W/keg)
Back 1.645 1.273 0.871 0.010 0.860 1.794 3.788 See Note 2
Front 1.416 1.287 1.160 0.000 0.874 1.415 3.577 3.991
Top - 2.717 2.295 0.000 1.052 1.628 3.769 3.923
Table D-47
DSI=2 Reduced UMPC Extremity AG Verification
Bottom Set
Bottom Set
WLAN/BT
. . . AGO SAR NFC Overall Sum
UMPC Extremity| Configuration (W/ke) SAR (W/kg) Worst-case Legacy SAR
SAR g & Combination (’gW/T< )
SAR (W/kg) J
Back 1.645 0.010 1.308 2.963
Top Set
Top Set
Worst Case WLAN/BT
) . . AG1LTE SAR Overall Sum
UMPC Extremity| Configuration UuwB Worst-case
(W/kg) . Legacy SAR
SAR SAR (W/kg) | Combination
(W/kg)
SAR (W/kg)
Back 0.871 0.000 0.928 1.799
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Table D-48
DSI=2 Reduced UMPC Extremity AG Verification

Back
Bottom Set Top Set
BT/WIFI BT/WIFI
Ant A+B AntB AntC AntD BT/WIFI Ant 2 MIMO (2) Ant NFC AntE AntF AntG BT/WIFI Ant 1 MIMO (1)
Distance (mm) 0omm 0mm 0omm 0omm 0omm 0omm 0omm 0omm 0omm 0omm 0mm 0omm 0omm 0omm
Max Y Axis (mm) -59.400 -67.800 -74.400 -72.800 -71.500 -32.900

Min Y Axis (mm)

AntUWBO | AntUWBO

78.500 77.900 73.400

WIFI MIMO (1)/(2): WIFI hotspot in MIMO operation from WIFI Ant 1/2 respectively

Back
Bottom Set Top Set
Bottom Set + Top
o . . Set SPLSR
Ant Combination SAR Position SAR Position
Bottom Set + Top Set 2.963 -32.900 1.799 73.400 0.10

Notes:

1. For all combinations where the sum of AGO+AG1+WLAN/BT is less than 4W/kg, there’s no further
analysis required for compliance demonstration.

2. No evaluation was performed to determine the aggregate 10g SAR for these configurations as the SPLS
ratio between the antenna pairs was not greater than 0.10 per FCC KDB 447498 D01v06. Please see
Section D.13 for Y-axis peak locations.

3. For back side position, we additionally did a hybrid analysis with NFC summed algebraically with bottom
set and UWB summed algebraically with top set due to their antenna or hotspot location. The worst case
distance including Bottom Set+NFC and Top Set+UWB was used.
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D.13 Highest Report SAR and SAR Hotspot Locations

As a conservative assessment, the distances between AGO and AG1 were determined using the y-axis
coordinates of the peak locations only (assumes 0 mm separation on x/z axis)

Table D-49
DSI=0 UMPC Body Back Side Peak Y Coordinates

Back
Bottom Set Top Set
AGO WLAN/BT Bottom AGL WLAN/BT Top
Mode/Band Distance A+B B c D 2 MIMO (2) 3 F G 1 MIMO (1)
10mm 14mm 10mm 10mm 10mm 10mm 10mm 10mm 10mm 10mm 10mm
s 8s0 SAR 0.438
Y-Axis -58.100
GSM 1900 SAR 0.370
Y-Axis -75.900
UMTS 850 SAR 0.362
Y-Axis -62.600
UMTS 1750 SAR 0.552
Y-Axis -77.700
UMTS 1900 SAR_ 0.548
Y-Axis -71.400
LTE Band 71 SAR 0.525
Y-Axis -72.100
LTE Band 12 SAR_ 0.448
Y-Axis -75.600
LTE Band 13 SAR 0.491
Y-Axis -68.100
LTE Band 14 SAR_ 0451
Y-Axis -69.900
LTE Band 26 (Cell) AR 0.536
Y-Axis -59.600
LTE Band 5 (Cell) SAR_ 0471
Y-Axis -60.600
LTE Band 66 (AWS) AR 0.9 0.326
Y-Axis -81.600 75.600
LTE Band 25 (PCS) SAR_ 0.487
Y-Axis -73.600
LTE Band 30 SAR 0.548
Y-Axis -80.000
LTE Band 7 SAR_ 0717
Y-Axis -77.000
LTE Band 41 SAR 0.393
Y-Axis -85.000
LTE Band 48 SAR_ 0.288
Y-Axis 78.500
NR Band n71 SAR 0411
Y-Axis -71.600
NR Band n12 AR 0.458
Y-Axis -67.100
NR Band ns (Cell) AR 0.531
Y-Axis -66.600
NRBandnes (AWs)  [AR 0.460 0455
Y-Axis -78.600 75.300
NR Band n25 (PCS) AR 0.748 0.150
Y-Axis -78.400 72.100
NR Band n30 SAR 0.497 0.199
Y-Axis -78.900 68.700
NR Band n7 SAR 0.919
Y-Axis -79.500
NR Band nd1 SAR 0.299 0.010 0.041 0.243
Y-Axis -83.300 -71.000 60.000 75.000
NR Band nd8 SAR 0.079 0.070 0317 0.121
Y-Axis 72.000 52.000 72.100 72.000
NR Band n77 DD SAR 0.085 0.181 0.300 0.115
Y-Axis -74.000 79.000 73.000 76.000
NR Band n77 SAR 0.106 0.237 0.318 0.193
Y-Axis 75.000 76.000 71.000 69.500
2.4.GHz WIAN SAR 0.145 0.195 0255
Y-Axis -81.000 -76.000 83.000
2.4GHz WLAN at 14 dBm [2AR 0.066
Y-Axis -82.000
2.4GHz WLAN at 17 dBm [0 0.047 0.082
Y-Axis ~79.000 86.000
S GH2 WLAN SAR 0.132 0.098
Y-Axis -71.400 75.700
6 Gz WIAN SAR 0.029 0.023
Y-Axis -84.300 67.900
Bluetooth SAR 0.194 0233
Y-Axis -75.000 83.500
I at1adem AR 0.091
Y-Axis 84.500
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DSI=0 UMPC Extremity Back Side Peak Y Coordinates

Table D-50

Back
Bottom Set Top Set
AGO WLAN/BT Bottom NFC AGL WLAN/BT/UWB Top
Mode/Band Distance| _ A+B B c D 2 MIMO (2) NFC £ F G 1 MIMO (1) UWB 0 UWB 1
omm 14/0mm omm 0omm Omm 0omm Omm 0omm Omm omm Omm omm 0omm omm
ssM850 SAR_ 1.430
V-Axis ~64.600
GSM 1900 SAR 0.209
V-Axis 75.900
UMITS 850 SAR 1,083
V-Axis -59.900
UMTS 1750 SAR 0.332
V-Axis 77.700
UMTS 1900 SAR 0.314
V-Axis 71,400
LTE Band 71 SAR 1110
V-Axis 74500
LTE Band 12 SAR 1115
V-Axis -79.600
LTE Band 13 SAR 0.9%
V-Axis -74.800
LTE Band 14 SAR 0893
V-Axis 75.800
LTE Band 26 (Cell) SAR_ 1645
V-Axis -67.500
LTE Band 5 (Cell) SAR 1.258
V-Axis -63.100
LTE Band 66 (AWS) SAR , 0.233 0.871
Y-Axis -81.600 80.000
LTE Band 25 (PCS) SAR_ 0.279
V-Axis 73,600
LTE Band 30 SAR 0.290
V-Axis -80.000
LTE Band 7 SAR 0357
V-Axis 77.000
LTE Band 41 SAR 0.191
V-Axis -85.000
LTE Band 48 SAR 0.524
V-Axis 78.500
NR Band n71 SAR 1.051
V-Axis 79.600
NR Band n12 SAR 1107
V-Axis -59.400
NR Band 5 (Cell) SAR_ 1284
V-Axis -73.000
NR Band n6 (AWS) SAR_ 0.278
Y-Axis -78.600
NR Band n25 (PCS) SAR 0.422
V-Axis 78.400
NR Band n30 SAR 0.265
V-Axis -78.900
NR Band n7 SAR 0453
Y-Axis -79.500
NR Band nd1 SAR 1.289 0.099
V-Axis 78,300 ~67.800
NR Band n48 SAR 0355
V-Axis 74,400
NR Band n77 DoD SAR 0.153
Y-Axis -77.700
NR Band n77 SAR 0.787
V-Axis -78.400
2.4GHz WLAN SAR_ 0.878 0.869 0.928
V-Axis 74,800 74.700 81700
24GHZ WIAN at 14dBm oo 0.216
Y-Axis -73.000
24GHZ WIAN at 17dBm  [o28 0.362 0.401
Y-Axis -71.500 84,000
5 GHz WLAN SAR_ 1195 0.433
V-Axis 75.200 23.400
5GHZWLANat17dBm  [ooR 0.366 0232
V-Axis 75.900 75.100
6 GHz WLAN SAR 0.220 0113
V-Axis 76,900 73.900
Bluetooth SAR_ 0.337 0.916
V-Axis 72,800 81,800
Bluetooth at 12 dBm SAR 0113
Y-Axis -76.200
SAR 0.278
Bluetooth at 14 dBm -
Axis 77.900
we SAR 0.000 0.000
V-Axis 83.300 74,000
NEC SAR_ 0.010
V-Axis -32.900
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Table D-51
DSI=2 UMPC Extremity Back Side Peak Y Coordinates

Bottom Set Top Set
AGO WLAN/BT Bottom NFC AG1 WLAN/BT/UWB Top
Mode/Band Distance A+B B C D 2 MIMO (2) NFC E F G 1 MIMO (1) UWBO UWB 1
0mm 0mm 0mm 0mm 0mm 0mm 0mm 0mm 0mm 0mm 0mm 0omm 0omm 0omm
GSM 850 SAR 1430
Y-Axis -64.600
GSM 1900 SAR 0.715
Y-Axis -73.500
UMTS 850 SAR ; 1.083
Y-Axis -59.900
UMTS 1750 SAR 1130
Y-Axis -78.300
UMTS 1900 SAR 0.985
Y-Axis -75.200
LTE Band 71 SAR - 1110
Y-Axis -74.500
LTE Band 12 SAR L115
Y-Axis -79.600
LTE Band 13 SAR 0.926
Y-Axis -74.800
LTE Band 14 SAR - 0893
Y-Axis -75.800
LTE Band 26 (Cell) SAR_ L6%5
Y-Axis -67.500
LTE Band 5 (Cell) SAR - 1258
Y-Axis -63.100
LTE Band 66 (AWS) SAR _ 1.502 0.871
Y-Axis -75.700 80.000
LTE Band 25 (PCS) SAR - 1.207
Y-Axis -73.300
LTE Band 30 SAR 0.906
Y-Axis -76.700
LTEBand 7 SAR - 1.283
Y-Axis -77.000
LTE Band 41 SAR 0.962
Y-Axis -80.000
LTE Band 48 SAR - 0.524
Y-Axis 78.500
NR Band n71 SAR - L.051
Y-Axis -79.600
NR Band n12 SAR 1107
Y-Axis -59.400
.284
NR Band nS (Cell) SAR 128
Y-Axis -73.000
NR Band n66 (AWS) SAR 1.083
Y-Axis -78.800
NR Band n25 (PCS) SAR 1253
Y-Axis -73.700
NR Band n30 SAR 0777
Y-Axis -77.200
NR Band n7 SAR 1413
Y-Axis -77.500
NR Band nal SAR 1.289 0.099
Y-Axis -78.300 -67.800
NR Band n48 SAR 0355
Y-Axis -74.400
NR Band n77 DoD SAR 0.153
Y-Axis -77.700
NR Band n77 SAR 0.787
Y-Axis -78.400
2.4 GHz WLAN SAR _ 0.878 0.869 0.928
Y-Axis -74.800 -74.700 81.700
2.4 GHz WLAN at 14 dBm SAR 0.216
Y-Axis -73.000
2.4 GHz WLAN at 17 dBm SAR 0.362 0.401
Y-Axis 71.500 84.000
5 GHz WLAN SAR ] 1195 0.433
Y-Axis -75.200 73.400
5GHz WLAN at 17 dBm SAR 0.366 0.232
Y-Axis -75.900 75.100
6 GHz WLAN SAR 0.220 0.113
Y-Axis -76.900 73.900
SAR 0.337 0.916
Y-Axis -72.800 81.800
hat 12dBm SAR 0.113
Y-Axis -76.200
SAR 0.278
2t 14dBm V-Axis 77.900
UWB SAR 0.000 0.000
Y-Axis 83.300 74.000
NFC SAR 0.010
Y-Axis -32.900

D.14 Conclusion

The above numerical summed SAR results and SPLSR for all of the combinations of sub6 antenna groups are
sufficient to show that AGO is mutually exclusive from AG1 and that simultaneous transmission cases will not
exceed the SAR limit and therefore no measured volumetric simultaneous SAR summation is required per FCC
KDB Publication 447498 D01v06 and IEEE 1528- 2013 Section 6.3.4.1.

Approved by:
FCC ID A3LSMF936U SAR EVALUATION REPORT

Technical Manager

DUT Type: APPENDIX D:
Portable Handset Page 23 of 23




