SPORTON LAB.

Appendix G

MIMO SAR verification results

Report No. : FA402403

FR1 n77 Part 270 UL-MIMO (Ant3+7 ) DSI4 Head

FR1 n77 Part 270 UL-MIMO (Ant3+7 ) DSI6 Bodyworn

FR1 n77 Part 270 UL-MIMO (Ant3+7 ) DSI6 Hotspot

SISO Ant3 Piimit (dBm) “ SISO Ant3 Pmax (dBm) 225 SISO Ant3 Plimit (dBm) SISO Ant3 Pmax (dBm) 225 SISO Ant3 Piimit (dBm) “ SISO Ant3 Pmax (dBm) 225
SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 235 SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 235 SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 235
Ptest (dBm) Total uncertainty (dB) 15 Ptest (dBm) Total uncertainty (dB) 15 Ptest (dBm) Total uncertainty (dB) 15
SAR design target (W/kg) Back off [) SAR design target (W/kg) Back off 0 SAR design target (W/kg) Back off [)
Measured MIMO SAR at Measured MIMO SAR at N Measured MIMO SAR at
Measured MIMO Ptest (dBm) s 0.089 Measured MIMO Ptest (dBm) m s 0.258 Measured MIMO Ptest (dBm) m s 0.258
Reported SARwio 0.126 Calo.SAR 1636 Reported SARwi 0.364 Calc.SAR 1.402 Reported SARwno 0.364 Cale.SAR 1.402
FR1 n77 Part 270_PC2 UL-MIMO (Ant3+7 ) DSI4 Head FR1 n77 Part 270_PC2 UL-MIMO (Ant3+7 ) DSI6 Bodyworn FR1 n77 Part 270_PC2 UL-MIMO (Ant3+7 ) DSI6 Hotspot
SISO Ant3 Piimit (dBm) SISO Ant3 Pmax (dBm) 215 SISO Ant3 Plimit (dBm) SISO Ant3 Pmax (dBm) 215 SISO Ant3 Plimit (dBm) SISO Ant3 Pmax (dBm) 215
SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 225 SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 225 SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 225
Ptest (dBm) Total uncertainty (dB) 15 Ptest (dBm) Total uncertainty (dB) 15 Ptest (dBm) Total uncertainty (dB) 15
SAR design target (W/kg) Back off 0 SAR design target (W/kg) Back off 0 SAR design target (W/kg) Back off 0
Measured MIMO SAR at Measured MIMO SAR at Measured MIMO SAR at
Measured MIMO Ptest (dBm) AL N 0.099 Measured MIMO Ptest (d8m) (A | oouroq IO SAR 0.239 Measured MIMO Prest (dBm)  [IIEIC | oouroq MIMO SAR 0.239
Reported SARwo | o140 | Calc.SAR 1,636 Reported SARwno 0338 Calc.SAR 1.203 Reported SARwno 0338 Calc.SAR 1.203
FR1 n77 Part 27Q UL-MIMO (Ant3+7 ) DSI4 Head FR1 n77 Part 27Q UL-MIMO (Ant3+7 ) DSI6 Bodyworn FR1 n77 Part 27Q UL-MIMO (Ant3+7 ) DSI6 Hotspot
siso ant3 Pimit (o8m) [ XN SISO Ant3 Pmax (dBm) 225 SISO Ant3 Plimit (dBm) SISO Ant3 Pmax (dBm) 25 siso anta Pimit (o8m) [ X SISO Ant3 Pmax (dBm) 225
SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 235 SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 235 SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 235
Ptest (dBm) B o uncertainy (6B) 15 Ptest (dBm) Total uncertainty (dB) 15 Ptest (dBm) BT o uncertainy (3B) 15
SAR design target (W/kg) Back off [) SAR design target (W/kg) Back off 0 SAR design target (W/kg) Back off 0
Measured MIMO SAR at Measured MIMO SAR at N Measured MIMO SAR at
Measured MIMO Ptest (dBm) m R N 0.355 Measured MIMO Ptest (dBm) 19.00 e e 0.658 Measured MIMO Ptest (dBm) e e 0.658
Reported SARwio 0.501 Calo.SAR 1567 Reported SARwi 0.929 Calc.SAR 1.359 Reported SARwno 0.929 Calc.SAR 1359
FR1 n77 Part 27Q_PC2 UL-MIMO (Ant3+7 ) DSI4 Head FR1 n77 Part 27Q_PC2 UL-MIMO (Ant3+7 ) DSI6 Bodyworn FR1 n77 Part 27Q_PC2 UL-MIMO (Ant3+7 ) DSI6 Hotspot
SISO Ant3 Pimit (dBm) SISO Ant3 Pmax (dBm) 215 SISO Ant3 Plimit (dBm) SISO Ant3 Pmax (dBm) 215 SISO Ant3 Plimit (dBm) SISO Ant3 Pmax (dBm) 215
SISO Ant7 Piimit (dBm) “ SISO Ant7 Pmax (dBm) 225 SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 225 SISO Ant7 Plimit (dBm) SISO Ant7 Pmax (dBm) 225
Ptest (dBm) Total uncertainty (dB) 15 Ptest (dBm) Total uncertainty (dB) 15 Ptest (dBm) Total uncertainty (dB) 15
SAR design target (W/kg) Back off 0 SAR design target (W/kg) Back off 0 SAR design target (W/kg) Back off 0
Measured MIMO SAR at Measured MIMO SAR at Measured MIMO SAR at
Measured MIMO Prest (dBm) [T | oouroq MINIO SAR 0.386 Measured MIMO Ptest (d8m) (A | oouroq IO SaR 0616 Measured MIMO Prest (dBm) DI | oouroq MIMO SAR 0616
Reported SARwo | o545 | Calc.SAR 1,636 Reported SARwno 0.870 Calc.SAR 1.203 Reported SARwo 0.870 Calc.SAR 1.203
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Appendix G Report No. : FA402403

Head SAR Test
BW || Modulat|| " RB | pp ofret B Antenna Power State b e A;:::re Tsuc';elv:: gy"c'i Dlégaucv.’fse P;::: - M1e : ;‘;-\’;d
Siz (dBm) Factor %  Factor  (dB)  (Wikg)  (Wikg)
3500MHz

ULMIMO FR1n77 Part 270 100M_| BPSK 1 1 DFT-SCS-30KHz Right Cheek | Omm | _Ant8+7(7) DSI4 656000 3840 16.58 18.00 1408 1000 | 008 | 0089 0125
ULMIMO FR1n77 Part 270 100M | BPSK | 135 69 DFT-SCS-30KHz RightCheek | _Omm | _Ant3+7(7) DSI4 656000 3840 16.44 18.00 1432 1.000 | 001 | 0068 0097
ULMIMO FR1n77 Part 270 100M_| BPSK 1 1 DFT-SCS-30KHz Right Tited | Omm | Ant3+7(7) DSI4 656000 3840 16.58 18.00 1.408 1000 | 003 | 0087 0122
ULMIMO FR1n77 Part 270 100M | BPSK | 135 69 DFT-SCS-30KHz RightTited | _Omm | Ant3+7(7) DSI4 656000 3840 16.44 18.00 1432 1.000 | -008 | 0074 0.106
ULMIMO FR1n77 Part 270 100M_| BPSK 1 1 DFT-SCS-30KHz LefiCheek | _Omm | Ant3+7(7) DSI4 656000 3840 16.58 18.00 1.408 1.000 | 008 | 0058 0.081
ULMIMO FR1n77 Part 270 100M | BPSK | 135 69 DFT-SCS-30KHz Left Cheok | _Omm__|_Ant3+7(7) DSI4 656000 3840 16.44 18.00 1432 1000 | o1 0.040 0057
ULMIMO FR1n77 Part 270 100M_| BPSK 1 1 DFT-SCS-30KHz LefiTited | Omm | Ant3+7(7) DSI4 656000 3840 16.58 18.00 1.408 1000 | 018 | 0057 0.080
ULMIMO FR1n77 Part 270 100M | BPSK | 135 69 DFT-SCS-30KHz LeftTited | _Omm | Ant3+7(7) DSI4 656000 3840 16.44 18.00 1432 1000 | o1 0.054 0077
PC2 FR1n77 Part270 HPUE | 100M | BPSK 1 1 DFT-SCS-30KHz Right Cheek | Omm | Ant8+7(7) DSI4 656000 3840 19.70 21.00 1349 | 50 1000 | 012 | 0099 0134
ULMIMO FR1n77 Part27Q 100M_| BPSK 1 1 DFT-SCS-30KHz Right Cheek | _Omm | Ant3+7(7) DSI4 633332 3499.98 16.49 18.00 1416 1000 | 008 | 0327 0463
ULMIMO FR1n77 Part27Q 100M_| BPSK | 135 69 DFT-SCS-30KHz RightCheek | _Omm | Ant8+7(7) DSI4 633332 3499.98 16.36 18.00 1450 1000 | 047 | 0355 0518
ULMIMO FR1n77 Part27Q 100M_| BPSK 1 1 DFT-SCS-30KHz Right Tited | Omm | Ant3+7(7) DSI4 633332 3499.98 16.49 18.00 1416 1000 | 003 | 0136 0.193
ULMIMO FR1n77 Part27Q 100M_| BPSK | 135 69 DFT-SCS-30KHz RightTited | _Omm | Ant3+7(7) DSI4 633332 3499.98 16.36 18.00 1450 1000 | 014 | o212 0309
ULMIMO FR1n77 Part27Q 100M | BPSK 1 1 DFT-SCS-30KHz LefiCheek | _Omm | Ant3+7(7) DSI4 633332 3499.98 16.49 18.00 1416 1000 | 011 | o172 0.244
ULMIMO FR1n77 Part27Q 100M_| BPSK | 135 69 DFT-SCS-30KHz Left Cheok | _Omm__|_Ant3+7(7) DSI4 633332 3499.98 16.36 18.00 1450 1.000 | -005 | 0236 0344
ULMIMO FR1n77 Part27Q 100M_| BPSK 1 1 DFT-SCS-30KHz LefiTited | Omm | Ant3+7(7) DSI4 633332 3499.98 16.49 18.00 1416 1000 | 018 | 0213 0302
ULMIMO FR1n77 Part 27Q 100M | BPSK | 135 69 DFT-SCS-30KHz Left Tilted omm__|_Anta+7(7) DSI4 633332 3499.98 16.36 18.00 1450 1000 | 014 | 0247 0360
PC2 FR1n77 Part27QHPUE | 100M | BPSK | 135 69 DFT-SCS-30KHz Right Cheek | 0mm | _Ant3+7(7) DSI4 633332 3499.98 19.32 21.00 1472_| 50 1000 | 017 | 0.386 0568
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Appendix G Report No. : FA402403

Hotspot&Extremity SAR Test
System & Pos DUT & Accessory Power SAR
o et 8 e e e e e
(dBm) Factor % Factor  (dB) (Wkg) (Wrkg)
3500MHz
ULMIMO FR1 n77 Part 270 100M BPSK 1 1 DFT-SCS-30KHz Front 10mm Ant 3+7(7) DSI 6 656000 3840 23.47 25.00 1.422 1.000 0.12 0.064 0.091
ULMIMO FR1n77 Part 270 100M BPSK 135 69 DFT-SCS-30KHz Front 10mm Ant 3+7(7) DSI 6 656000 3840 23.31 25.00 1.476 1.000 0.08 0.033 0.049
ULMIMO FR1 n77 Part 270 100M BPSK 1 1 DFT-SCS-30KHz Back 10mm Ant 3+7(7) DSI 6 656000 3840 23.47 25.00 1.422 1.000 -0.17 0.258 0.367
ULMIMO FR1n77 Part 270 100M BPSK 135 69 DFT-SCS-30KHz Back 10mm Ant 3+7(7) DSI 6 656000 3840 23.31 25.00 1.476 1.000 -0.03 0.223 0.329
ULMIMO FR1n77 Part 270 100M BPSK 1 1 DFT-SCS-30KHz Left Side 10mm Ant 3+7(7) DSI 6 656000 3840 23.47 25.00 1.422 1.000 0.14 0.115 0.164
ULMIMO FR1n77 Part 270 100M BPSK 135 69 DFT-SCS-30KHz Left Side 10mm Ant 3+7(7) DSI 6 656000 3840 23.31 25.00 1.476 1.000 -0.08 0.095 0.140
ULMIMO FR1 n77 Part 270 100M BPSK 1 1 DFT-SCS-30KHz Top Side 10mm Ant 3+7(7) DSI 6 656000 3840 23.47 25.00 1.422 1.000 0.17 0.057 0.081
ULMIMO FR1n77 Part 270 100M BPSK 135 69 DFT-SCS-30KHz Top Side 10mm Ant 3+7(7) DSI 6 656000 3840 23.31 25.00 1.476 1.000 0.18 0.059 0.087
PC2 FR1 n77 Part 270 HPUE 100M BPSK 1 1 DFT-SCS-30KHz Back 10mm Ant 3+7(7) DSI 6 656000 3840 25.69 27.00 1.352 50 1.000 0.14 0.239 0.323
ULMIMO FR1n77 Part 27Q 100M BPSK 1 1 DFT-SCS-30KHz Front 10mm Ant 3+7(7) DSI 6 633332 3499.98 23.40 25.00 1.445 1.000 0.11 0.224 0.324
ULMIMO FR1n77 Part 27Q 100M BPSK 135 69 DFT-SCS-30KHz Front 10mm Ant 3+7(7) DSI 6 633332 3499.98 23.28 25.00 1.486 1.000 -0.05 0.232 0.345
ULMIMO FR1n77 Part 27Q 100M BPSK 1 1 DFT-SCS-30KHz Back 10mm Ant 3+7(7) DSI 6 633332 3499.98 23.40 25.00 1.445 1.000 0.18 0.658 0.951
ULMIMO FR1n77 Part 27Q 100M BPSK 135 69 DFT-SCS-30KHz Back 10mm Ant 3+7(7) DSI 6 633332 3499.98 23.28 25.00 1.486 1.000 0.14 0.611 0.908
ULMIMO FR1n77 Part 27Q 100M BPSK 270 0 DFT-SCS-30KHz Back 10mm Ant 3+7(7) DSI 6 633332 3499.98 22.80 24.50 1.479 1.000 -0.17 0.627 0.927
ULMIMO FR1n77 Part 27Q 100M BPSK 1 1 DFT-SCS-30KHz Left Side 10mm Ant 3+7(7) DSI 6 633332 3499.98 23.40 25.00 1.445 1.000 -0.08 0.489 0.707
ULMIMO FR1n77 Part 27Q 100M BPSK 135 69 DFT-SCS-30KHz Left Side 10mm Ant 3+7(7) DSI 6 633332 3499.98 23.28 25.00 1.486 1.000 -0.17 0.539 0.801
ULMIMO FR1n77 Part 27Q 100M BPSK 1 1 DFT-SCS-30KHz Top Side 10mm Ant 3+7(7) DSI 6 633332 3499.98 23.40 25.00 1.445 1.000 -0.08 0.176 0.254
ULMIMO FR1n77 Part 27Q 100M BPSK 135 69 DFT-SCS-30KHz Top Side 10mm Ant 3+7(7) DSI 6 633332 3499.98 23.28 25.00 1.486 1.000 -0.04 0.145 0.215
PC2 FR1n77 Part 27Q HPUE 100M BPSK 1 1 DFT-SCS-30KHz Back 10mm Ant 3+7(7) DSI 6 633332 3499.98 25.33 27.00 1.469 50 1.000 0.17 0.616 0.905
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Appendix G Report No. : FA402403

Body-worn SAR Test

I Moduiat! | SIRE N 1 lc oot o= Antonna Power State , - owerUmit. Seaimg Gyos Seaimg. Dt 'ooan Tgoan
(b= on gositich (dBm) (dBm) Factor % Factor  (dB)  (Wikg) (Wrkg)

3500MHz

ULMIMO FR1n77 Part 270 100M | BPSK 1 1 DFT-SCS-30KHz Front 10mm Ant 3+7(7) DSI6 656000 3840 2347 25.00 1422 1000 | 042 | 0064 0.091
ULMIMO FR1n77 Part 270 100M | BPSK | 135 69 DFT-SCS-30KHz Front 10mm Ant 3+7(7) DSI6 656000 3840 2331 25.00 1.476 1000 | 008 | 0033 0049
ULMIMO FR1n77 Part 270 100M_| BPSK 1 1 DFT-SCS-30KHz Back 10mm Ant3+7(7) DSI6 656000 3840 2347 25.00 1422 1000 | 047 | o258 0.367
ULMIMO FR1n77 Part 270 100M | BPSK | 135 69 DFT-SCS-30KHZ Back 10mm Ant 3+7(7) DSI6 656000 3840 2331 25.00 1.476 1000 | 003 | 0223 0329
PC2 FR1n77 Part 270 HPUE_| 100M_| BPSK 1 1 DFT-SCS-30KHz Back 10mm At 3+7(7) DSI6 656000 3840 2569 27.00 1.352 50 1000 | 014 | 0239 0323
ULMIMO FR1n77 Part 27Q 100M_| BPSK 1 1 DFT-SCS-30KHz Front 10mm Ant3+7(7) DSI6 633332 3499.98 23.40 25.00 1.445 1000 | 041 | o224 0324
ULMIMO FR1n77 Part27Q 100M | BPSK | 135 69 DFT-SCS-30KHz Front 10mm Ant3+7(7) DSI6 633332 3499.98 23.28 25.00 1.486 1000 | 005 | 0232 0345
ULMIMO FR1n77 Part 27Q 100M_| BPSK 1 1 DFT-SCS-30KHz Back 10mm Ant3+7(7) DSI6 633332 3499.98 23.40 25.00 1.445 1000 | 0.18 | o658 0.951
ULMIMO FR1n77 Part27Q 100M | BPSK | 135 69 DFT-SCS-30KHz Back 10mm Ant3+7(7) DSI6 633332 3499.98 23.28 25.00 1.486 1000 | 044 | 0611 0.908
ULMIMO FR1n77 Part 27Q 100M | BPSK | 270 [ DFT-SCS-30KHz Back 10mm Ant 3+7(7) DSI6 633332 3499.98 22.80 24.50 1479 1000 | 047 | o627 0927
PC2 FR1n77 Part27QHPUE | 100M | BPSK 1 1 DFT-SCS-30KHz Back 10mm Ant3+7(7) DSI6 633332 3499.98 2533 27.00 1.469 50 1000 | 047 | 0616 0905
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