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EX30V4 - SN.7622 Naovember 22, 2022
UID | Rev | Communication Syssem Narme Group PAR{dB) | UncE k=2
10600 | AAC Emimmmm.ucs:.mmm) WLAN 8.57 =98
10610 BOZ 1180 WIF| (20 Mz, , 8000 Aty Cycie) WOAN | 8
10611 | AAC maommmmum.ncsc.mmgm WLAN 870 498
10612 | AAL 0211 8c Wi (20 M . 90pe duty cyce) WLAN 677 148
10613 | AAC | IEEE B0Z.17ac Wi (20 MHz, MOSS, B0pc duty cydie) (£ 198
10614 | AAC Tac WiFi (20 MHz MCS7. 0pc duty cydny WLAN 85 198
0615 | AAC BO2.1186 WiF1 Sope duly eyde} WLAN 3 168
1066 | AAG | EEE BO2.11a0 WiF| (40 MHz, MGS0, 90pe dity cyclo) WLAN X3 <86
T0ET7 | ANC | TEEE 832,11 80 WiFi (40MHE, MCS1, BCpc duty cycio EE <66
TCB1B | AAC | [EEE 502,110 Wit (90 MHz, MCS2, S0pc duy Gyeh VWLAN (=3 06
1061R | AAG | TEEE B02.1180 VAiF) (40 MHz, 1AGS3, G0p¢ duty cycls) WLAN 868 <66
10620 | AAC | \EEE 832 11ac WiiFi (40 MHE, MCS4, S0pc duty cyc) B.87 196
10821 | AAC 02,1136 VW1 [0 MMz, 80pe duty cyck! WLAN 0.7 296
10822 | AAC | TEEE 202 110c WIF] (40 Mz, MGSE, D0PC duty cycle) WLAN 8.68 =86
10623 | AAC 1mm|tnﬂfgwm,ucs7.mmqw ViLAN 802 =86
10024 | AAC | 1EEE 8321140 W (40 4Mz, MCSE, 80pa duly cyck WLAN X <66
[ AL ™| TEEE 8021 8¢ Wiri {40 Mz, MCSS, B0pC Outy Gy WLAN .96 =08
10626 | AAC | TEEE 802.11ac Wikl (80 M, MGSO, 009c tuty oycle WLAN 063 ~5E
10627 | AAC | IEEE 802113 VT (90 Mz, MCS1, B0pc duy cycke “WLAN .08 +46
10828 | AAC | TEEE B0@.11ac Wi (00 MHe, MLUS2, B0ps dy cyew WLAN 8,71 <98
10620 | ARG | IEEE 802 1 1ac WE (B0 Mz, MGE3, D0pc Gy cyok WLAN 8,85 =X
10830 | AAC | TEEE B02 11ac WE (B0 MFz, MCS4, 90p0 Oy Cyok WEAN 872 a8
0831 TEEE 52 1700 W (00 Mz, MCSS, 8000 Outy G0k WA () BT
10632 | ARG | IEEE BOZ2.11ac WIET (80 MHz, MCSH, D0pe iy Cyce) WLAN 874 98
10633 | AAC | IEEE 802 11ac W (80 Mz, MCS?7, 00p0 didy oo WA 883 +5.6
10632 | AAC | TEEE 802 11ac Wi (80 Mz, MGS8, 3000 dy Gy WLAN 5.8 +96
ia ARG | TEEE BO2.11ac WIF! (80 MHz, MGSA, 9005 Gy oyoe) WLAN EED 08
10635 | AAD | TEEE BO2 1 1ac Wik (160 MHz, MOS0, 805c duly cyda) WLAN am 498
10637 | AAD | IEEE BOZ 1 1ac WiFs (160 MHz, MGS1. auty cpie) a7e 198
10628 B0Z.119c Wiy (160 MHz, S0pe duly oycie) WLAN Ao 198
10635 | AAD | TEEE BO2.1180 WIFT (180 MHz, MGS3, 90pc duly Gyde WLAN 885 106
T0BAD | AAD | IEEE B02.11a0 WiFi (160 MH2, MGSH, S0pc duty cydin WLAN 898 486
0641 | AAD | EEE 802 1 1ac WiFi (160 MHE, 1055, S0pc duty cycia) 06 468
10042 | AAD | B2, 118G W1 (160 MHz. MCSE, SOpe duly eyos] WLAN 506 286
10643 | AAD | IEEE B2 118z WIF| (TEOMG, TAGST, 00p¢ duly cvcie] WLAN 569 208
0644 | ARD | IEEE 902.11ac WiF| | 160 Nz, MCS8, 80pc duty cycka) WLAN 0.06 <56
10045 | AAD | TEEE 832 1170 WIFi (160 MMz, MCSB, S0pc duty cych) Bt <58
10646 | AAH | (TE-TOD [SC-FOMA, 1 : . UL Sublrames2,7) LTE-T0D 11,66 208
10547 | AAG | LTE-TDD 1 A8, 20MFz, OFSK, UL Sub Z7 OETDD 11,66 68
| 10548 | AAA | COMAZCOO (14 Advarcod) COMAZO00 345 +6.8
10852 | AAF | DTE SNz, E- TN 2.1, Clpping 44%) TET00 6al 108
10883 | ARF | TTE-TDD {OFOMA, 10 Wz, E-TM 3.1, Cipping 4% TETDD 742 0.0
10652 | AAE | TE-TOD (DFDA, 15 Mz, ETM 3 1, Cipping $4%, DETDO 506 08
10655 | AAF | DB 20z, E-TM 3.1, Clpping 44% LfETo0 721 138
10855 | AAR | Pufso Wavatorm (2000z, 10 Tl 1a.00 195
10858 | AAE | Puen Wavekorm 2006z, 20% Test () 196
10860 | AAB | Puises Wavolorm (200mz, 40%) Teat a8 T
10661 | AAD | Pune Wavedorm [200Hz, 60% Test 222 4985
10082 | AAE | Pusa Wawsorm [200Hz, 00%) Towt 087 198
10670 | AAA | Sustooth Low Fwetoolt 219 i85
10671 | AAC | IEEE 002.11ax [20 Mg, , B0pe duty cych WUAN 0.8 156
10672 | AAC | TEEE B02.11ax (20 Wiz, MCS), B0pc dy cyc WLAN 857 1856
10673 | AAC | TEEE B0Z.11ax {20 Mz, MCS2, 50pG dhily cyol WLAN 878 155
10674 | AAG | EEEE B02.118x (20 MHz, MCS3, 0pC Aty Cyco) WLAN 674 Y3
0675 | AAC | EEE EE B02.111x {20 MFz, MGS4, D000 Ouy Groke, WLAN .60 <66
10070 | ANC | IEEE 502.11x (20 MHz, MOSS, 900c Gty oyce) WLAN 877 +0.8
DT | ARG B02.118x (20 MHz, MGSB, 80c tiy cyea) WLAN 879 0.0
TDE7E | AAG | EEE 802 11ax (20 MHz, MGS7, S0p% duly cyoe, WLAN 5.78 44
10870 | AAT | IEEE 802 11ax (20 MHz, MGS3, S0pc duly oyoe, WLAN (X 198
10860 | AAC 11as (20 MHz, MGSE, 20pc duty cydn WLAN a80 [SE]
70687 TEEE 607 118x (20 MHz. MGS 10, S0pe duty cyele] WLAN £ [
10632 | ARG lszlnanummz.ﬁﬁn‘mmmj WUAN &89 495
10683 | AAG | IEEE BOZ 11as (20MHz, MGS0, Sape duty cycle WOAN 242 185
10654 | AAC | IEEE RO2.11ax (20 MHe, MCS1, 88pc duty cyco, WULAN 828 298
10655 | AAC 602,118 {20 Mz, MCS2, S8pc daty Cyoh) WLAN 833 0.0
10626 | AAG | IEEE B02.11ax (20 Mz, MC33, 80p0 Guy cycle) VAAN ) 9.6
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UID | Rev | Communication System Name Group PAR (dB) | Unct k=2
10587 | AAG | IEEE BOZ 11ax (20 MHZ, MGSA, 960 tuly cycio) 8.45 06
10888 | AAG EO2 113 (20MHE. MICSS, S6pc duly cyele WLAN a7 199

10683 | AAG ﬁeminnmmﬁ{gmw WLAN 855 +656
10590 | RAC | TEEE BOZ 1 1ax (20MH, MGS7, 96y duty cycie) WO 628 +3%
10601 | AAG | IEEE BG2 1 Sax (20MHz, MGSS, 66 daty cycla) WAN 824 188
1063C | AAC | EEE B0 11a% (20 Mz, MOS8, 85pc duty cych] WLAN B 106
V0883 | AAG TEEE D02 1 1ax (20 Mz, MCST0, 89p¢ duty cycks) WLAN B2 106
10BG4 | ARG | IEEE 8021 ax (20 MHz, MGS11, 80pc duy cyck) 857 +58
0685 | AMG | EEE 507.11ax (40 Mz, MCSD, S0pc duty cyek VALAR 2R )
10696 | AAG | EEE BOZ.118x (80 MHz, MCS1, D0pE ity Cyck) WLAN £01 308
10897 | ARG | IEEE 902 113 (60 Mz, MCS3, U005 Bty cyoe VLA 851 BE
| TDOSE | ANC | TEEE 52 11ax (60 Mz, WCSS, 3000 ity cytie) VLA BES 198
0! B2 1188 (80 Mz, MES4, 30p= tity Cyen VILAN (X3 166
16700 | ARG | IEEE 8021 1ax (0 MHz, MCSS, 1000 duty cyce, VAN 873 6.8
10701 | AAD | [EEE 502 1183 (40 MHE, MCSE, %000 duly oyow) WLAN (173 86
10702 | AAG | TEEE @021 1ax (40 MHz, MEST. 5002 duly /0 VILAN 870 200
10703 | AAC | TEEE 802 11a+ (40 MHz, WG5S, 900 duty cyde, WLAN 8,62 =5
10708 | AAG | TEEE B0 11as (40 MHE, MICSS, 2000 duly cydis, WLAN (55 +B6
10705 | BAG | IEEE S02.17ax (40MHz, MOS10, 30pe Guly cydis] WLAN w60 00
10700 | AAC | EEE 60211 (40MHz, MGS11, S0pe tduty cyde) WLAN 5.66 S86
10707 | AAC | IEEE 802 11ax (40MHz, MOS0, S9pc dufy cyoin) WLAN 8.2 w2

10708 I 8021122 (40 Mz, MCS1, Sepc duty cyde) WLAN .95 +4.8
10703 | AAC | IEEE 8021 1ax (40MHZ, NIGS2, 565G duly oyaie) WLAN 533 a6
10710 | AAC | IEEE BE2 1 1ax (40MHz. WSS, 99p¢ duly cycie WLAN 820 5

10711 | AAC B02.71aX (AOMHE, MCS4_ S5pc duty cycia) WEAN B3 58
10712 | AAG | TEEE B02.173x (ADMIZ, NGS5, S6p6 duly Cycs WLAN 857 1]
0713 | AAC | IEEE BOZ.11ax (40 N2, IGSE, 99pc duly Cyce, WA 839 a6
10714 | AAC | TEEE BG2.11ax (40MHz, MGS7, 86pe duty cycla WLAN 826 485
10715 | ARG | TEEE B0211ax (40 Wiz, MCSB, S6pc ity cycha) TWLAN 48 L]
10716 | ARG | TEEE BO2.11ax (40 Mz, MCSS, 98pc dully Cycka) WOAN a3 i85
10717 | AAG | IEEE BUZ.11ax (40 WHz, MGS10, 0GpE chuty Cycle) WLAN 848 196
10716 | AAC | IEEE B02.11ax (A0MHz, MCST1, 88pc dufy cycla) B4 488
10718 | ARG | EEE 8021 1ax (80 MHz, , S0pc Sy Cycw) WLAN B&1 158
10720 | AAC | IEEE B02.11mx (B0 MHz, MGS1, DODC thfy Cyoke WLAN Ba7 156
0T | AAC Emimﬁm.m&mmw WLAN 870 486
10722 | AAC | IEEE 802 11ax (80 Mz, MCS3, 900c Buty Cyos, N B85 206
10723 | AAC | TEEE 802.11x (00 MHz, MCS4, 9395 Guly 07ce) WLAN 870 60
10724 | AAC | TEEE 802 11ax (80 MHz, MCSS, 90pc duty oyoe! WAN /.90 =30
10725 | AAC | JEEE 802 11ax (80 MHz, MGSS, S0pc duly oydo. N [§Z] -6
10726 | AAL EO2. 113 (B MHE, MGS?, S0pc duly cydio! WLAN a. L
10727 | AAC | TEEE 802 11 (BOMHz, MGSS, 50pc duty cyain WLAN .66 08
10728 | AAG | JEEE BO2.11ax SOpC duly Gye WS 885 44
10729 | AAG | IEEE B02.11ax (B0MHT, MGS10, B0pe duty cyclo) X7 +98
10730 | AAC 11ax (BDMHz, MCS11, duty cycls) WLAN 8857 108
10731 | AAG | IEEE G0Z.110x (BO WMz, duty Cych WLAN 47 [CT]
10732 | AAC | TEEE AO211ax B0 MMz, MCS!, 99pC duly cyce) WLAN 846 485
10733 | AAC | IEEE BOZ.11ax (RO M, MCS2, 096 uy cyce 840 195
10734 | AAC E‘Em"“mx“‘cwm.ucsa.s_egumqu- 825 06
10738 | ANG | IEEE BOZ.118x (80 MMz, MCS4, 99pc Gufy cyck) WLAN [ T
10736 | AAG | EEE 802.11ax {80 MHz, MCSS5, 9805 ity cye VAN 827 | 8.
10737 | AAC | IEEE BOZ.11ax (B0 ML, MCSB, 9900 oy cyoks WILAN B.3E 206
10738 | AAG B02.11 0% (B0 Mz, MCS7, 3900 Ay Gyow) WLAN 842 FrYy
0730 | AAC | IEEE 802.11ax (80 MHz, MGS8, 9 dldy oyce WLAN 828 -8E
0740 | AAC | TEEE 802.11:x (80 MR, WGS9, 980 cuty oyde, i. 0.6
TOTAT | AAC | IEEE 802.11ax (80 Mz, MGS10, 330 duty oy WLAN 540 X

10742 | AAC 802 118% 160 MHz, MCS11. S3pc duty &pdia; WLAN 743 <96
VG743 | _ﬁ“m%m‘ﬁﬁmmm WLAN H.94 a6

| 10768 | AAC | IEEE 80C.11ax (Y80 MHz, MGS1T, B0p: duty cydo! “WLAN EXL] 5
| 10745 | AAC | IEEE 8021 fax (1EOMHz MGS2. Sopc duty cycia, a3 196
10746 | AAC BO2.11ax (160 MHz, MCS3, duty cyclo| WUAN CXE 408
10747 \EEE 007.11ax (100 MHE, SOpE duly Cyeho) WOAN ant 486
10743 | AAC | IEEE 802.11ax || 0T, MGCSS, 80pc duty cycla S 195
10749 | AAC | IEEE 802.11ax {160 MHE, m&m duty cyck) WLAN £60 396
10750 | AN B07.110x {100 MMz, ., S0pC duty Cych WLAN 878 356
0751 | ARG | IEFE B02.11ax (V60 Mz, MCSB, D006 Oy cyck WLAN (13 36
I0752 [ ARG | IEEE B3Z11ax {160 MHZ, MGSS, 8000 .ty tycke WIAN 861 <08
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| UID” | Rev | Communication Sysiem Name Group PAR (0B) | Unc=h =2
10783 | AAC £ B02.1 1 nx !MW.WS‘D;MMW) WLAN 800 <86
10754 | ANG | EEE B02.11ax (160 MHz, MCST1, 80pa duty cycle) WLAR [ <86
10756 | AAC | iZEE 802.118% (160 Mz, MCS0, 95pc ity Gch WA BG4 06
10786 | AAC | TEEE B02.11ax {160 MHx, MCS1, 98¢ Guty oy WLAN 877 66
10757 | AAG | IEEE 802.11ax 150 MHz, MCS2, 98pc duty oy WLAN 877 <86
| 70750 | AAG | EEE 802 1141 (180 Mz, MGS3, 39p5 oty Crce) 8 B3
10758 | AL | TERE o021 1ax (160 MHz, MGSE, 0990 Guty cyce WIAN a5 =98
10760 | AAC | IEEE 802 V1ax (160 MH2, MCS5, 9800 cuty oy WLAN 840 =86
10761 | AAC | IEEE B02.1 1ax (180 MHz. MGGS, 9 uly cyde! WLAN (5] 256
10762 |EEE 802 1 Tam (160 MHz, MCS7. @ duly cydle! WLAN ) +98
10763 | AAG | IEEE K021 1ax TEONHz. WCSS, S6po duly cya WLAN EES) 85
10 AAC | TEEE 802 Viax (TEOMPLE, MICS, S9vc duly cydle WLAN 856 148
10765 | AAC lﬁm"uﬁﬁo“ﬂ,mtqmmqﬂﬂ 854 186
10763 | AAC | IEEE BOZ 1 1ax {160 Mz, MCS11, 88pc duty cych) WLAN 851 2686
10767 | AAE | &3 NA {GP-OFOM, 1 B, 5MHz, GPSK. 15 hHz] SENAFAITOD | 798 166
T07ES | AAD | 50 NR (CR-OFD, 1 S8, 10MAZ GPSK. 16 Wiz SGNRFAITOD | 201 206
10769 | AAD | 5G NR (CP-OFGA. 1 7B, 15MHz, OPSK. 15 hiz) SGNR PRI TOD | 80T 386
10770 | ARD | BG N (GP-OFOM, 1 18, 200z, PSR, 15 kiHz) 5G NR ERT TOD £02 4BE
10771 | AAD | 5G NR (GP-OF DM, 1 Fi, 25 M7, QPSK, 75 Rz NAFATTDD | B.02 356
10772 | AAD | 60 NR (CP-OFDM, 1 B, 30 MMz, OPSK, 15 kiz) 50 NRFR1 DO | B.23 <66
10773 | AAD | G NA (GR-OFDM, 1 AB, A0 Mz, OPSK, 15 KAz 5G NA FA1 DO | B.03 0.6
10774 | AAD NA (CP-OFDMA, 1 A8, 50 MiHz, 15 ki) 5G NA FR1 100 .02 -85
10778 | AAD | 50 NR (GP-OFDM, 80% HE. SMHz GPSK. 15 kiz) NA F1 T00 wa B
10776 | AAD | 5G . 50% 9, 10 15 kA 5G MR FATT00 | 830 108
10777 | AAG OF DM, G0% fi, 1 75 Wiz 1 .90 T
16778 | AAD | 5GNA Z0WEZ, QPSK, 15 kHz) SGNAFATIDD | 83¢ 98
10779 | AAG | SGNRA (CP 50% 78, 25 Mz, QPSK, 18 kiz) SGNA FATIDD | a2 X
10780 | AAD | %G NH (CP-OFOM, 50% A8, 30 Mz, OPSK, 15 kH2) SGNAFRITOD | 838 a8
10781 | AAD NA ([GP-OFDM, 50% RE, 40 Mz, QPSK, 15 SGNATRITOD | & 185
13 AAD | SG1NA [CP-OFDM, 5% A8, 50 Mz, GPSK, 15 Kz} WA FRT D0 || 84S 196
1DTES | AAE | 5G N CP.OFDM, 100% AIB, 5 Mz, GFSK, 15 1647 SGNAFM TOD | 831 65
I078A | AAD | &G N (CP-OFDM, 100% B, 10 Mz, GFBK, 15 ) SGNAFAI TOD | 820 1586
TGTBS | AAD | 5G NA(GP-OFDM, 100% RB, 15 MHz, OFSK, 15 AMz G NA FRT 10D B.40 495
TO78E | AAD | S0 NI (CP-OFDM. 100% B, 20 MHz, GPSK, 18 3% S5 NA FRT TDD 1586
10787 | AAD | 68 100 A8, 25 MHz, GPSK, 15 Wz SGNAFAL TOD | 844 SHE
107688 | AAD 700% RB, 20 15 WHz SGNAFRITOD | 6.8 A6
10788 | AAD | 56 N (GP-OFDM, 100% BB, 408z, 75 KHz NAFRITOD | 847 +06
107580 | AAD | 50 N (CP-OF DM, 100% B8, S0MHz, GPSX, 18 iz 5GNAFA1TDD | 8.39 98
(10791 | AAE | 506 NA [COOFDM, 1 A, 5 M2, GPSK, 30 Mz SGNAFRITOD | 783 =T
10762 | AAD | 5G NA [CP-GFDM, 1 A, 10 MHz, GOSK, 30 iHa 78 195
10795 | AAD NA (P 1 AE. 1 30 hH) SANATRI DD | 798 108
[AAD | 50 NA (CP-OFDM. 1 AB, 20MHz, GPSK, 30 ki 53 NA FRT 100 T8 [
10765 | AAD | 50 A [GP-OFDM. 1 AB. 25 MHE. QPSK, 30 iz SONAFAT TOD | 784 208
10706 | AAD | &G N (CP-OFDM_1 A8, 50 Mz, GPSK, 30 KHZ SENAFAI TOD | 782 156
10787 | AAD NR 1R8, 3 . 30 kHz] NR FR1 TDD noy 296
10748 | AAD | 5@ NR (CP-OFDM, 1 58, G0, OPSK, 30 Rz SGNA FRI TOD | 7.88 6.0
10700 | AAD | 56 NR (CP-OEDM, 1 RS, 60 MHz, GPSK, 30 ¥i7) 5G NA FA1 TD0 7.89 “4E
10801 | AAD | 86 NR (CP-OFOM, 1 A8, 80 MMz, GPSK, 30 SGNAFARITDO | 789 6
10802 NR (CP-OFDM, | A8, 50 Fgz, 30 WHz) SGNA FR1T00 | 7.87 a8
10833 | ARD | 50 W (CP-OFOM, 1 B, 100 MRz, GPSK, 30 ¥45) SGNAFRTTOC | 783 PEY
10805 | AAD | 5G NA (CE-OFUM, 50% FB, 10MHz, GPSK, 30 hHZ) 5G NA FR1 100 | 898 135
10806 | AAD | 5G NA (GP-OFDM, 50% A, 15 Wiz, OFSK, 30 \FR1700 | 847 198
10808 | AAD | 5G NA [CP-OF DM, 50% A8, 90z, OPSK, 30 kHz) SGNRFRI TDD | 854 388
10810 | AAD | 5G NA [CP-GFDM, 50% RS, 40 MHz, GPEK, 30 3 5G N FATTOD | 84 386
10612 | AAD | 5G Nt (GP-GFOM, 50% 1B, 60 Midz, GESK, 30 W) 53 WA FAT 100 835 1646
10877 | AAE | 5G N& {CP-OFDM, 100% AB, 8 Mz, GFSK, 30 Hz) FR1 T0D 835 196
0018 | AAD (CP-OFDM, 100% HE, 10MHz, GPSK, 30 Rz, EGNRFRITOD | 834 200
D18 | AAD | 50 NR (CP-OFOM, 100% AB, 15 MHZ, OPSK. 30 ki BGNRFAI TS | 833 =86
"T0RZ0 | AAD | 6G NR «%W_1m_na. 20MHz, GPEK, 30 kHy G NA FR1TOO | #.40 3
10621 | AAD | G NA (CP-OFOM, 100% AR, 25 MHz, OPSK. 30 Hz) SENRFR 00 | &4t 06
10822 A (GP-OFDM, 100% AE 30MH7, QPSK. 30 kiz) SGNAFRITCO | 8ai +08
16823 | RAD | 5G N (CP-OFOM, 100% S8, 40z, QPSK. 30 kiiz) 5GNA PRI TOO | 898 +45
| 1052 | AAD | 56 NA (CH-OFDM, 100% R, 60 1z, GPSK. 30 1z TOD | 42 +95
10825 | AAD -OFDM, 100% R8, 60 Mz, QPSK_ 90 hiz) SGNAFRTI00 | BA1 166
10827 | AAD | 50 A [GP-OF DM, 100% FS, 60 Mie, QPSK, 30 kiz) G NA FR1 BAe +85
10825 | AAD | 54 NA {CR-OFOM, 100% A, 80 Mre, OFSK, 30 551 EENAFATTO0 | R4 106
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10820 | AAD | 5G NH (GPAF DM, 100% RB. 100MHz, QPSK. 30 RNz SGNA FAT TDD | 840 186
10830 | AAD | 5 NA (OP-OFDM, 1 AB, 10z, GFSK, 60 7iz) SENAFRI 00 | 749 286
10831 56 NA gfsw__ ~COFDM, 1 A, 15MHz, GPSK, 0 W SGNAFAITOD | 7.73 98
10832 | AAD | 5G NA (CE/OFDM, 1 1B, 20 Mz, GRSK, 50 iHE 5G NA FAT 100 | 574 356
10833 | AAD | SGNA (GF-OFOM, 1 AD, 25 MHz, OPSK, 80 &z 00 | 770 +85
10834 | AAD | 53 NA (CO-OFDM, 1 B, 30MHz, OPSK, 63 iz SONAFRI 0D | 7.7% 06
10835 | AAD | 56 1 AR, 40MHz, 50 Wz SGNA FATTOD [ 7,70 198
10838 5 A {CP-OFOM, 1 RB, 50MHz, GPSK, 90 ke SENAFATIOD | 706 58
10837 | AAD | 50 M@ {CP. 1 AB. BOMHE, QPSK, 60 KHz SGNAFAITDD | T8 L)
70639 | AAD | 5G N IGP-OFOM, 1 AB. 80MHz. GPSK. 60 ks SGNRTAITOD | 770 308
10040 | AAD | 5G IR 1RB, . QPSK, 60 kHz) SGREFRT TOD | 767 486
10841 | AAD mmms%‘@“—mmmww; SGNRFAITOD | 771 06
0043 | AAD | BG N (GP-OFOM. 50% B, 15 MHz, GPGK, 50 3F) SGNRFATTDD | 845 206
10643 | AAD | 56 NR (CP-OFDMA. 507, AB, 20 MHz, GPEK, 80 kHz G A 7A1 TDD B34 266
70845 | | AAD | 5 NR (GP-OF DM, 50% RS, 33 MHz, CPSK, 50 kHz NRFRA1TOD | Bat 206
10854 | AAD WA (CP-OFDIA, 100% AR, 1 B0 W] SGNRFATTDD | B34 200
10855 | AAD | 5G NR (CP-OF DR, 100% AE, 15MHZ, GPSK. 60 kiz) G NA FAT TDO 8.36 =86
10856 | AAD | BG N (GP-OF M, 100% AB, 20MYiz. GPSK, 60 kHz) AFAT 100 | 8.ar -G8
10857 | AAD OFOM, 100% RE, 25 ALz, 0 hHz) SGNA AT TDO | B.44 [5X]
10858 | AAD | 5G NA (CP-OF DM, 100% AB. 50 Mz, OPSK. 60 hHz) SGNAFR) DO | 536 Y
10859 | AAD | 5G NH [CP-OFDM, 100% R8, 407z, OPSK, 00 kHz) BENAFATTO0 | Aad Y]
10860 | AAD | 5G NA (CA-OFDM, 100% RS, 50 MMz, QPSK, 60 kHz) SGNAFRITO0 | 841 +a4
10881 | AAD | 5 NA (GPOFDM, 100% AB, 00 MMz, GPSK, 60 W) SGNA FRTTD0 || 840 05
6 ARD | SG TR (GP-OFOM, 100% FE, B0 1Az, GPSK, 60 kHz) SENAFRTTOD | 841 FeT
10EE4 | AAD | 50 A [CP-OF DM, 100% RS, 90 Mz, OPSK, 80 WHz) SEANATRI 00 | a9 485
10855 | AAD | 53 N (CP-OFOM, 100% RB, 100 Mz, OFSK, 60 W8 SONAFRT 0D | 84l 300
10866 | AAD | 5G 1 (DF - 1 AE 100MHz, GPSX, 30 hHz) SGNAFAT 100 | 568 356
10BEE | AAD EM(DF‘!&EH'IME.!ODM&,OSK.M%} QGﬁFHtTDD 688 186
10660 | AAE | 5G NP (DF TOFDM, 1 AR 100 MMz, GPSY. 120 kHZ) SGNAFR2TOD | & 106
D870 | AAE Fre 100% RB. 100 MHz, GRSK, 120 NHZ) BONRFAZ DD | see 3006
0871 50 N (OF F-a-OF O, | 58, 100454z, T6QAM, 120 iz} EGNAFRZYDD | 575 <58
VOET2 | AAE | 56 NA (DF -s-OF DI, 100% AB. 100 MHz, 160AM, 130 07 25 NA FRz ToD 8.52 <86
10873 | AAE | BG NA (OF T5-OFDM, 1 728, 100 Mz, BSOAM, 120 hHz! SGNRFAZTOD | BB 95
T0D74 | AAE | EG NA (OF 7-5-OF DM, 100% AIB, 100 MHz. B4AM, 120 51 56 NR 665 0.6
10878 | AAE | 5G NA (GP-OF DM, 1 00z, 720 kHz) GGNAFRITOO | 7.8 86
1087 | AAE | 5G NH (CP-OEDMM, 100% A8, 100MHE OPSK, 120 kHa) W o0 | 648 “E
10877 | AAE | 56 NA TRB, 100 Mz, | 120 hiz) SG WA FRZ D0 | 188 06
10878 | AME | 5G NR [CP-OFOM, 100% R8_ 100 M-z, {B0AM, 120 kHc) 56 NA FR2 TDD a4l +46
10 5G NA (CP-OF DM, 1 AB, 100 M=, BAGAM, 120 KHz) SGNAFR2TO0 | 812 a5
10830 | AAE | 50 NR (CP-CFUM, 100% R, 100 MMz, B40AM, 120 KHs) SGNAFRZ DD | 438 195
10851 | AAE | 5G NA [DF T50FDM, 1 A8, 50MNz, GPSK, 120 ki) SONAFR2TOD | 575 08
10 ARE | 56 A [DF T5-0FOM, 1007% Al 50 bz, GESK, 120 k2 SGNAFRZ YO0 | 598 i85
i AAE |50 NR DF 1-9-OFDM, | RE. S0MHZ, 180AM, 120 BENEFRZTOD | 057 166
10684 | AAE | sas_gn 5-OF 00, 100% AB, 50 Mz, lm."!zo!fw 50 WA FR2 TDD 663 106
10885 | AAE | 56 NA (DFT-5-0FOM, 1 1B, 50 MHz. EAGAM, 120 k2] SGNAFRZTOD | 661 268
10006 5G NF (OF7-s-OFDM. 100% A, 50MHz, 64QAM, 120 0z) SENAFRZTO0D | 0.65 286
TT080T | AAE | 5G N (GP-OFDM, 1 S, 50, GPSK, T30 K 5GNA FRZ TDD 778 w06
10888 | AAE | 5G NP (CP-OFDM, 100% AB. SOMME. 120 Wiz 5GNA FR2 TDO | 8.35 05
10830 | AAE | 5G NI 1 7B, 50 Mz, 1 120 kHz) SONA FR2 100 | 802 <ah
10890 | AAE | 5G N (CP-OFDM, 100% S 50 Mz, SECAM, 120 ki) SGNAFRZTOO | 840 18
10831 | AAE | 50 NR (CP-OFDM, 1 RE, 50 Mz, B4GAM, 120 KHz) SENAFR2 10D | A1 95
10832 | AAE | 56 NA [CEGFOM, 100% R, 50MHz, BAOAM, 120 k) SGNAFRZTDD | 841 108
70837 | AAC | 5G NA (F 75 OFDM, 1 A, 5 MHz, GPSK, 30 kz) 5ANAFAT 100 | 568 388
10858 | AAB NA [DF T5-0FOM, 1 RB, 1 B 1700 | 567 198
10858 | AAR | 5GINR (DFT2-OFOM, 1 A, 15MHz. OPSK. 30 ki SANATAI 0D | 867 196
10500 | AAB | 5G MR {DF T GFOM. 1 AR 20MHz GPSK. 20 KH3| SGNRFRI TOD | BEs 386
10007 | AAS mﬁ%mamm»u EGNRFAI TOD | 568 206
0602 | ANB | 45 N (OF T-6-OF DM, 1 1B, 00 Mz, GPER, 30 hHZ) BGNRFATTOD | 568 <56
10803 Aﬂ!"‘ﬁ"m_wm—oﬁ|ﬁw.om_,ww BG NAFAT TO0 568 <06
10804 | AAS | 50 NR (DF T-5-OF DM 1 8, 5019z, OFSK, 30 ki) GG NAFAITOD | 568 0.8
T0R05 | ARG | BG NA (OF ¥5-OF G, 1 78, B0 Iz, OFSK, 30 1H7) EGNAFAI 100 | 568 <0
10808 | AMS | GG NA 1 A8, B0 MR, GFSK, 90 WHz) 5G NA FRI 00 58 06
10807 | AAG | 50 NA (OF T--OF M, 50% AR, 5MHz, OPSK. 30 kHz) SGNAFA1TDD | 578 08
1000 | AAB | 5G NA (OF T5-0F0M, 50% AB, 10 Mz, GPSK, 30 kHa] 5G NAFR1 TD0 | 593 +46
10903 | AAR NA [DFT-3-OFDM, 50% #, 1 G 30 kHz) SSNAFR TO0 588 138
10510 | AAB | 5G NRA | 50% B, 201 MMz, OPSK, 30 k7) SGNAFAITOD | 543 388
Certificate No: EX-7622_Nov22 Page 20 of 22
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UID | Rev | Communication System Name Group PAR (dB) | Unct k=2
10811 50 NR (DF T- , 50% RE, 25 MiHz, QPSK, 30 kHE) SONAFAT 00 | 583 435
10612 | AAB [ | 507 R, 30 Wiz, 30 KHz) SGNAFART 0D | 586 +48
10613 | AAB | 5G 1A (D T-a-OFDM, 50% RS, 40 M, 30 ¥z TOD | s8¢ 198
10874 | AAB | 5G & , 50% 1B, 50 Mz, 30 W BRI S 198
10816 | AAD | 53 W& (OF T3-OFOM, 507 AB, 50 MHz, . 90 WAz, SGNAFATTO0 | 5@ 158
10878 "5G4 {DF T8-OF DM, 50% B, 53 MRz, OPSK, 30 Rz, TOD ST 1886
0617 | AAB | 50 IR (DF T-3-OFCM, S0% AB, 100 Mz, GOSK, 30 W] SGNRFAITOD | Ao A66
10018 | ANG | G NA (DF T-9-OF DA 100% RB, § MHz, GPSK, 30 WHz) BGNAFAI TOD | 588 386
10816 | AAS | 5G NR (OF 7-5-OF DV 100% RB, 10MHZ, GPSK, 30 Wz %G WA AT TOD 586 48E
1620 | AAS | 56 N (DF -.OF DML, 100% AR, 15 MHz, GPSK, 39 ki) EGNREAI TDD | & 358
(102 | AAE | 86 NA (DF T-5-OFOM, 100% RB. 20 MHz, GPSK, 30 Nz SGNRFAT DD | S84 10,6
10922 | AAS | 50 NR (DF -5 OFDM, 100% HB. 25 MHz, OPSK, 30 hHy, &G NRFAITOD | 682 TEE
10823 | AAB | 6 N (OF F5-OF 0N, 100% AR, 30 MHz, GPSK, 30 hHz. NAFAT DD | 684 <08
10924 | AAB | 56 N (DF T:5-OF DM, 100% FB. 40MHz. GPEK, 30 hHz 5G NA FAT TDO 584 0.6
10824 | AAB | 5G NR (F Fs-OF DM, 100% HB. SOMAL OPSK, 30 kHz 1100 | 585 <68
| 10926 | AAS | 60 NA (DFT-a-OFDM, 100% 1B, S0MHz GPSK. 30 k3] SGNATAI TDO | 5.84 <08
10827 | AAB | B NR (DFT-5-OF DI, 100% AB, 80 Mz, OPSK. 30 WAz 5GNAFR1T0O | 584 0.0
10328 5G NA [DFT-2-0F OM, | AB, & MHz, OPSK, 15 WHz) 5GNA FR1FDD | 550 BT
(10920 | AAC | SG NA (DFT-=OE0M, | B, 10MHe, OPSK, 16 6s) NAFRIFDD | 650 L)
10830 | AAG | BG NA | 1 7B, 15 MHz, , 154z 5G NA FR1 FDD B 06
10831 | AAC | 56 NR [DF T-OFOM, 1 AE, 20 MHz, GPSK, 15 &Hs 5G MR FAT 551 [TX]
10932 | AAC | 50 NR (DF T=-CFOM, 1 AB, 25 MHz, GPSK, 15 Wiz SGARFAIEDD | 551 a8
10933 | AAG | 50 NA , 1 AB, 30MHz, CPSK, 18 kiz 351 +a4
TOSH | AAC mb‘ﬁ_«wm"_t FH, 40 MHz, GPSK, 15 W) SANAFRIFOD | &A1 a8
10638 | AAD | 53 N7 [DF Te-OFOM, 1 AB, S0MHz, GPSK, 15 KHz) SGNA PRI P00 | 551 188
10836 | AAC mmemswm 18 0z) SENAFRIFOD | 590 156
10837 | AAC | &5 1 (DF T-a-OFGM, 50% B, 10 MMz, GESK, 15 3H2) SG WA FI FOD | 877 108
10838 S TR (O T&-OF WL 5% R, 15 Wiz, GFaK_ 15 3510 SGNAFAIFOD | 580 355
10539 | ARG | 50 NR (D T OF DV, 507 AB, 20MHz, OPSK. 15 06 SENAFATFOD || 62 i56
TI0BA0 | ANC | 5G NA 0% 1B, 25 MHz, 18 aiz) TOD | 688 486
10841 | AN | 85 NA (DF T-6-0F M. 507 B, 30 MHz, GESK, 15 k) SGNRFATFOD | &ea 156
10842 | AMG | 5G NA ( 0% RB. 40 MHz, GPBK. 15 Wha) SGNAFATFOD | 588 486
10043 | AAD | 50 m%‘wﬁr&um.mn 15 ki) SGNAFATFOD | 505 388
0044 | AAC :sa;; I:m g-%amjaj@:@ a’gv:smn NAFRI FOD | 6.81 <86
10045 | AAG 100% AB. 10MHz, 15 hHg) 5G NA FR1 FOD 585 08
10948 | AAG NF (DF F-6-OFDM, 100% RB, 13 MHz, GPSK. 15 KHz) SGNRFAI FDD | 583 00
V0847 | AAG | 5G NI (DF F5-OFDM, 100% AE 20MHz. GPSK. 15 kHz| 5G NA PRV FDD | 587 06
10948 | AAC | 6G NA (DF I-5-0FOM, 100% AB, 25MHz GPSK. 15 kHz SGNAFAI FOD | 5.84 +08
10983 | AAC mmmmwmm 50 NA FR1FDD | 5.87 08
10950 | AAL | 5G N (0F T-=-OF DM, 100% 56, 40MHz, QPSX, 15 kHz) SGNAFAI FOD | 504 a8
10951 | ARG | 50 N [OF T-=-OEDM, 100% RB, SOMHE, QPSK, 15 kHz) 56 NA FR1 FDD 582 188
10952 | AAA | BENA DL TMa1,5M 5 KHa) SGNAFR1 00 | 498 5
10 ARA | 55NA DL (CP-OF DM, TM 3.1, 10MHz, 64-0AM, 15 KHZ) SGNAFRIEDD | 815 88
10958 | AAR | 50 NA DL (CP-OFDM, TM 3.1, 15MHz, 64-0AM, 15 kHz) SENAFRTFDD | 823 a8
10955 | AAN | 5G NS DL (CPOFDM, TH 3.1, 20 Mz, B4-0AM, 15 KH3) SANAFAI FOD | 842 108
10545 | AAA ™| SGR DL (CP-OFDM, TH 3 1. 5 Mz, B4-0AM, 30 WH2) NAFRTFDD | 814 [
10857 | AAA | 50 N DL (CP-OFDM, ThA 3.3, TOMFLZ, GA-GAM, 30 W5z) EENAFALFOD | 891 <65
10958 | AAA | 56 NR OL T4 5.1, 15 Nz, GA-GAM, 30 WHz) NRFATFOD | 861 166
10050 | AAA CP [XR 30 WHr) SGNRFAIFOD | & e
10860 | ANG. | 5G NA D% crammu.uuc.uom. 15 W) SGNAFRITDD | B33 0.0
"i0a61 | AAS | GG NROL| TM 3.3, T0MHzZ, 65-QAM, 15 kHte G 0.6 =46
10982 | AAS | 5G NP DL (CP-OFCM, TM 3.1, 15 MHz, 68-0AM, 15 ki, SENAFRI TOO | 840 <iE
T0DBI | AAS | 56 WA B (GP-OFOM, TM 3.1, 20 MHz, 55.GAM, 15 KHz; SGNRFRITCO | 9.55 0.6
10864 | ABL | 56 NR DL (GP-OFOM, TM 3.1, 5 MHz, 64-GARL. 30 kHz) 5GNAFR1 100 | 829 08
10965 | AAB | 5G MR DL (CP-OFDM, TM 3.1, 10MHzZ, S4-CAM, 30 kHz) SGNA P TOO | 947 04
10988 | AAB | 56 MR DL (CP- _Wﬁcu 15 MHiz, 64-0AN, 30 kHz) 5GNAFRITOD || 458 198
10987 | AAD | 56 NAL DL (GP-OFDM, TM 3.1, 20 MHE. 30 KHZ) NA PR 942 a8
10958 | AAB CP-OFDNA, TM 3.1, 100MHz, BE-OAIA 30 KHZ) SGNA FR1 T0D | 949 165
10872 SG NA [CP-CFOM, 1 A, 20 MHz, OFSK, 15 WHi) 5G NA PR D0 | 1158 FUT]
10573 | ARB | 50 N [DF Ta-OFOM, | AB, 100MHzZ, OPSK, 30 ki) TO0 | 508 185
10574 | AAB | 50 100% RS, 100 Mz, | 30 WHr) NAFATIDD | 1028 98
10975 | AAA | ULLA B0R ULLA 116 86
10 AAN T ULLA HDRA [y £56 356
10960 | ARA | ULLA HORE ULLA I3 156
10087 | AAA | ULCA HOApd ULLA FXT] <86
10862 | AAA | ULLA HORpE LA 343 =06
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b R [ G ] System Name Group [ PAR(B) | UncE k=2 |
10983 | ARA | 56 NA DL (GP-OFDM. TM 3.1, 40 MHz, 54-GAM, 15 kiz) SGNAFAT TOD | 9,91 166
10388 | AAA™| 5G N DL (CP-OFDIA, TM 31, 50 MHz, 64-GAM. 18 kiiz| SGNAFAITOD | 443 <96
10885 | AAA | 56 NA DL (CP-OFDM, TM 3.1, 40MHz, 5L-GAM, 30 KHE| 5G NRA FAT 160 954 356
10885 | AAA | 5G NA DL (CP-OFOM, TM 3.1, 50 MHz E4-0A14, 30 KHz) 5G NA FAY TOD 950 +88
10887 | AAR | 50 NR DL (CP/OETM, TM 31, 80 MHz, B4-0AM, 30 KHa) " 3G NA PR T0D 343 L]
10965 | AAN | 5C WA DL [CP-OFOM, T8 3.1, 70MHz, E4-GAM, 50 KHz) ; 5G NA PR 10D EE) 186
100588 | AAR | 5G NA DL (CO-OF DM, Th 2.1, BOMHE, BA-0AM, 30 kiz) SENAFART 0D FES) 186 |
10080 | AAA | 5G A DL [CEOFDM, TM 2.1, BOMMz, BA-GAM, 30 KHI) 53 WA PRt 10D a2 196

F Uncertainty is determined using the max. deviaion from linear response applying rectangular distribution and is exprossed
for the square of the field value.
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Zeughousstrasse 43, 8004 Zurich, Switzerland 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 cortificates

Client HCT Cortificate No. D750V3-1014_May23
‘Gyeanggi-do, Republic of Korea
CALIBRATION CERTIFICATE
! =
Cbject D750V3 - SN:1014
| Calibration procedurels) QA CAL-05.v12 y
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
| Calibration dats: May 23, 2023

| This calibration certificate documents the tracaabilty 1o national standards, which realize the physical units of measuemeonts (S1)
Tha measuremants and the unceraintiag with confidence probability re grven cn the following pages and are part of the cerdificate

Al calibranons have bean conouctad in the ciosed laboratory faciity. environment lemparature (22 £ 3)°C and humidity < 700%.
Calibration Equipmant usad (METE critical for caiibration)
Primary Standardy 10 ¥ Cal Date (Certificate Na.) Scheduled Calbration
Power mater NFHP2 SN: 104778 30-Mawr-23 (No. 217-03804/3305) Mar-24
Power sensor NRP-Z81 SN: 103244 30-Mar-23 (No. 217-03803) Mar-24
Powes sansor NRP-Z21 SN: 102248 30-Mar-23 (No. 217-03805) Mar-24
Aelerance 20 dB Atlenuator SN: BHEABS (20k) 30-Mar-23 (No. 217-03809) Mar-24
Type-N mismaich combination SN: 310082 7 06327 30-Mar-23 (No. 217-03810) Mar-24
Reterenca Probe EX3DV4 SN: 7348 10Jan-23 (No. EX3-7349_Jan23) Jan-24
DAE4 SN: 601 19-0ec-22 {No. DAE4-601_Dec22) Dac-23
Secondary Standards 0% Check Date (in house) Sct d Check
Fower matec E44198 SN: GB33512475 30-0ct-14 (In housa check Oct-22) In housa chack: Oct-24
Power sansor HP B481A SN: USa72902783 07-0c2-15 (in house chack O1-22) In house chack: Oct-24
Powar sansor HP B481A SN: MY41093315 O7-0c1-15 {in house check Oct-22) In house chack: Oct-24
RF genarator RAS SMT06 SN: 100672 15-Jun-15 (0 house check Oct-22) in house chack: Qct-24
Network Analyzer Aglent EBISSA | SN: US41080477 31-Mar-14 {in housea check Oct-22) In house chack; Oct-24
Neume Function Signature
Caliteated by, Michast Waber Laboratory Technician ”M—
Approved by Sven Kibn Tochnical Manager S S—
Issued: May 23, 2003
This caliration certificate shall not be mprotuced except In 1ull without written approval of the Isboratay. = < 2 2 4
ol B S L7
A ~» Z
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The Swiss Acareditation Service Is one of the signatories 1o 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:

S Schweizerischer Kalibrerdienst

c Service sulsse d'éalonnage
Sorvizio svizzero di tarstura

S swiss Calibration Service

Accreditation No.: SCS 0108

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"

Additional Documentation:
¢) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.
* Return Loss: This parameter Is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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.

probability of approximately 95%.

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

Cenificate No: D750V3-1014_May23
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYs2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 16 mm with Spacer
Zoom Scan Resolution dx, dy, 02 =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 M9 0.89 mho'm
Measured Head TSL parameters (22.0+£0.2)°C 40.7 + 6% 0.90 mhoim + 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averagod over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.18 Wikg
SAR for nominal Head TSL parametars nomalized to 1W 8.59 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW Input powsr 1.42 Whkg

SAR for nominal Head TSL parameters

normalized 1o 1W

5.62 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed pont 54.7Q+37K
Return Loss -24808

General Antenna Parameters and Design

Electrical Delay (one diraction) | 1,038 ns

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

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipele. The antennia is therefore short-circuited for DC-signals: On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according 10 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

| Manutactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 23.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

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

Medium parameters used: f= 750 MHz; 6 = 0.9 S/m; & = 40.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY32 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(10,11, 10.11, 10.11) @ 750 MHz, Calibrated: 10.01.2023
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics; DAEA Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1001

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 61,58 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.34 W/kg

SAR(I g) = 2.18 W/kg: SAR(10 g) = 1.42 W/kg

Smallest distance from peaks to all points 3 dB below = 17.1 mm

Ratio of SAR at M2 to SAR at M1 = 64.9%

Maximum value of SAR {(measured) = 2.90 Wikg

-7.20

-9.60

-12.00

0 dB = 2.90 W/kg =4.62 dBW/kg
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Impedance Measurement Plot for Head TSL
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[CALIBRATION CERTIFICATE

D835V2 - SN:4d165

Certficate No. DB35V2-4d1165_May23

Object

Caloraton procadure(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibention date:

May 23, 2023

This caliyraton certificate documents the traceabiity 10 national
The meast and the unc

. which reatize the physical unis of measuremants (S1).
with confidance probabiity ara given on the fallowing pagas and are par of the canificate

All catbrabons have been conducisd In 1he closad labaratory faciity: amviconment tamperature (22 = 3)°C and humidity « 70%.

Calibeation Equipment usad (MATE critical lor calibration)

This calbration cartificate shall not be reproduced sxcapt in full without written pproval d{@oﬁm —
-

Primary Standards D& Cal Dats (Cartificate No) Schaduled Calibeation
Powar meter NRF2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24
Powar sansor NRP-Z914 SN: 105244 30-Mar-23 (No. 217-03804) Mar-22
Powar sansor NRP-Z31 SN: 103245 30-Mar-23 (No. 217-03808) Mar-24
Ratarance 20 08 Asenuator SN: BHEGH (20k) 30-Mar-23 (No. 217-03809) Mar-24
Typs-N msmatch combinaton SN: 310882 / 06327 30-Mar-23 (No. 217-03810) Mar24
Retarence Probe EX30V4 SN 7348 10-Jan-23 (No. EX3-7348 lan23) Jan-24
DAES SN: 601 18-Dec-22 (No. DAES-S01_Dac2) Dec-23

| Secondary Stangards 1D # Chack Date (n housa) Scheduled Check
Pawar meter E44198 SN; GB38512475 30-Cct-14 (in house chack Oct-22) In house chack; Oct-24
Power sansor HP B4814 SN: US37282783 07-0ct-15 (in hause chack Oct-22) In house check: Oct-24
Powar sansor HP 84814 SN: MY41083315 07-Cet-15 (in hause chack Oct-22) n house chack: Oct-24
RF ganarator RS SMTO6 SN: 100872 15-Jun-15 (in house check Oct-22) n house chack: Oct-24
Natwork Analyzer Agient EBIS8A | SN: US41080477 31-Mar-14 (in housa check Oct-22) In house chack: Oct-24

Nama Function Signature

Calivated by: Michael Weber Laboratory Technician W
Approyved by Svan Kihn Technical Manager g: (—
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H—a- FCC ID: A3LSMS926U Report No: HCT-SR-2310-FC006

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzedland

S  Schweizeriacher Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swisa Calibration Service

Accramited by the Swiss Accradtation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Ag for the r gnition of calibration contificates
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) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Womn 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"

Additional Documentation:
c) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retum Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized 1o 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 conhiguration, as far as not given on page 1.

DASY Version DASY52 VS2.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency B35 MHz = 1 MMz
Head TSL parameters

The following parameters and caloulations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 415 0.20 mho/m

Measured Head TSL parameters (220+0.2)°C 405+£6% 0.93 mhao/m £ 6 %

Head TSL temperature change during test <05°C e o
SAR result with Head TSL

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

SAR measured 250 mW input power 2.51 Wikg

SAR for nominal Head TSL parametars narmalized to 1W 9.74 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input pawer 1.62 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6.33 W/kg = 16.5 % (k=2)
Certificate No: DB35V2-4d165_May23 Page 3ol 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transfarmed 10 feed pont 512Q-32
Retumn Loss -20.5d8

General Antenna Parameters and Design

| Etectricai Delay (orwe direction) | 1.389 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 canter conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is tharefora 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 (o the position as explained in the
‘Measurement Conditions” paragraph. Tha SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard.

No excessive force must be applied 1o the dipole arms, because they might bend or the scidered connections near the
feadpoint may be damaged.

Additional EUT Data

[ Manufactured by SPEAG ]
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DASYS Validation Report for Head TSL
Date: 23.05,2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d165

Medium parameters used: {'= 835 MHz; ¢ = 0.93 S/m; & = 40.5; p = 1000 kg/m’
Phantom section; Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

Communication System: UID 0 - CW; Frequency: 835 MHz

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 8§35 MHz; Calibrated; 10.01.2023
« Sensor-Surface: | . 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 64,33 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 3.79 W/kg

SAR(1 g) = 2.51 W/kg; SAR(10 g) = 1.62 W/kg

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

Ratio of SAR at M2 to SAR at M| = 65.9%

Maximum value of SAR (measured) = 3.35 Wikg

-2.40
-4.80
-71.20

-9.60

-12.00

0dB =3.35 Wikg =5.25 dBW/kg
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMS926U

Calibration Laboratory of O, Schwabadachisr Kalibrleriienst
SN )
Schmid & Partner S (8: Service suisse détalonnage
Engineering AG B = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "47;:\\\\@ N/ S swiss Calibration Service
Accredited by the Swiss Accreditation Sarvios (SAS)

The Swiss Accroditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibeation certificates

Accreditation No.: SCS 0108

This calibeation cemficate documents the taceatifity 1o nalicnal standands, which realize the physical units of measurements (St)
The measurements and the uncertsinties with confidence probability arm given on the following pages and sre part of the cartficate.

Al calitatons have bean conducted In the dosed laboratory facitty: enviranment temperature (22 2 3§°C and humidity < 70%.

Report No: HCT-SR-2310-FC006

Calibration Equpmeont used (M&TE critical for caibration)

Primary Standards D W Cal Data (Cortificate No,) Scheduled Calbration

Power meter NRP2 SN. 104778 30-Mae-23 (Na. 217-03804/03808) Mar-24

Power sensar NRP-Z91 SN: 103244 30-Mar-23 (No. 21703804) Mar-24

Power sansar NRP. 291 SN: 103245 30-Mar-23 (No. 217403805) Mar-24

Reference 20 98 Attenuator SN: BHIGM (20%) 30-Mar-23 (No. 217-03809) Mar-24

Type-N mismatch combination SN: 310982 / 06327 30-Mar-23 (No. 21703810) Mar-24

Reference Prabe EX3DV4 SN: 7348 10-Jan-23 (No, EX3.7246_Jan23) Jan-24

DAE4 SN: 801 18-Dec-22 (No. DAE4-601_Dec22) Dec23

Secondary Standards ow Chack Date (in house) Schaouled Chack

Power meter E44168 SN: GB38512475 30-0cs-14 (in house chack Oct-22) In house check; Oct-24

Puower sensor HP BABTA SN: US372082733 07-0c2-15 (in house chack Oc-22) in house check: Oct-24

Power sensor HP B4BTA SN: MY41083315 07-0ct-15 {in house chack Oct-22) In house check; Oct-24

RF ganerator RAS SMT-08 SN: 100872 15-Jun-15 (In house check Oct-22) In house check: Oct-24

Network Analyzer Agllent EE358A | SN: US41080477 31-Mar-14 {In housa check Ocl-22) In house check! Ocl-24
Name Function

Catbratad by; ! :

Approves! by

Essuedt July 18, 2023
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H—a- FCC ID: A3LSMS926U Report No: HCT-SR-2310-FC006

Calibration Laboratory of \\‘\\'é/, S s ; Kalibr

Schmid & Partner % G Service suisse détaionnage
Emlneenng AG i Servizio svizzero o taraturs

Zeughausstrasse 43, 8004 Zurich, Switzerland TN S swiss Callbration Service

Accredited by the Swass Acereditatian Senice (SAS) Accreditation No.: SCS 0108

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

Muttilateral Agr for the racognition 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) IEC/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"

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions; Further details are avallable 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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 nol given on page 1.
DASY Version DASYS2 Vv52.104
Extrapolation Advanced Extrapofation
Phantom Moedular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1640 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 402 1.31 mho/m
Measured Head TSL parameters (220:02)°C 01+6% 1.28 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 8,34 Wiy
SAR for nominal Head TSL parameters normalized to 1W 33.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL conditian
SAR measured 250 mW input power 452 Wikg
SAR for nominal Head TSL parameters normalized to 1W 18.3 Wikg £ 16.5 % (k=2)
Cedificate No: D1840V2-345_Jul23 Page 3016
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransformed to feed point 50002+ 690

Return Loss -2334dB

General Antenna Parameters and Design

| Etectricat Delay (one direction) [ 1.232 ns |

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

The dipole 1s made of standard semirigid coaxial cabla. The center conductor of the feeding line s directly connected to the
second arm of the dipole. The antenna is tharefore shon-circuited for DC-signats, On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o 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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DASYS Validation Report for Head TSL

Date: 12.07.2023
Test Laboratory: SPEAG. Zunich, Switzerland
DUT: Dipole 1640 MHz; Type: D1640V2; Serial: D1640V2 - SN:345

Communication System: UID 0 - CW; Frequency: 1640 MHz

Medium parameters used: = 1640 MHz; o = 1,28 S/m; . = 40.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349: ConvF(8.68, 8.68, 8.68) (@ 1640 MHz; Calibrated: 10.01.2023
» Sensor-Surface: 1. 4mm (Mechamcal Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12,2022
» Phantom: Flat Phantom 5.0 (front); Type: QD D00 P30 AA; Serial: 1001

» DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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 = 105.0 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 15.0 W/kg

SAR(1 g) = 8.34 Wikg: SAR(10 g) = 4.52 W/kg

Smallest distance from peaks to all points 3 dB below = 10.8 mm

Ratio of SAR at M2 to SAR at M1 = 56.1%

Maximum value of SAR (measured) = 12.6 Wikg

.20
6.40
-9.60

-12.80

-16.00

0dB = 12.6 Wkg = 11.00 dBW/kg

Certificate No: D1640V2-345_Jul23 Page 50l 6

F-TP22-03 (Rev.00) 258 / 325 HCT CO.,LTD.



H—a- FCC ID: A3LSMS926U Report No: HCT-SR-2310-FC006

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of s“"\“\"_j",""z [ Schweizerischer Kalibrierdienst
Schmid & Partner SN= [y g Service suisse détalonnage
Engineering AG : 3 Servizio svizzero dl taratura
Eoaraons o5 W04 Tivich, Dakisdand ’,,//“E\\‘\“‘ N/ S Swiss Callbration Service
Accredited by te Swiss Accreditation Sarvice (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

- R =~ e g e

This calbration cartificate documants the tracaability to nasonal standards, which reaiize the physical units of measuremants (SI),
The measurements and e uncertainties with confidence protiablidy are givan on tha following pages and sre pan of the cerificate

All calibeations have been conductud n the clased laboratory facility: emironment temperature (22 & 3)°C and humadity < 70%.

Caltrabon Eguipment used (MATE cntcal tor calibrasion)

Prmary Standards Do Cal Date (Contificata No.) Schaduled Calibration
Power meter NRP2 SN 104778 30-Mar-23 (No. 217-03804/03805) Mar-24
Power sensor NRP-Z91 SN 103244 30-Mar-23 (No. 217.03804) Mar-24
Power sensor NRP-201 SN 103245 30-Mar-23 (No, 217-03805) Mar-24
Referanca 20 dB Attenuator SN: BHO394 (20k) 30-Mar-23 (No. 217-03809) Mar-24
Type-N mismatch combination SN: 310962 / 08327 30-Mar-23 (No. 217-03810) Mar-24
Reforence Prote EXI0VE SN: 7349 10-2an-23 (No. EX3-7349_Jan23) Jan-24
DAES Si: 801 19-00c-22 (No, DAE4-601_Dec22) Dec-23
Secondary Standards D# Cnock Date (In house) Schedued Check
Power meler E44198 SN: GB39512475 30-O¢t-14 (in house check Oct-22) In house check: Oct-24
Power sansor HP 84814 SN- US37292783 07-024-16 (in house check Oct-22) In house chedk Oct-24
Power sensor HP 8481A SN: MY41083315 07-0ct-15 (in house check Oct-22) In houss check: Oc-24
RF penerator RAS SMT.06 SN: 100972 15-Jun-15 (in house check Oct-22) In hause check: Oct-24
Network Analyzar Aglant E358A | SN: US41080477 31-Mar- 14 (n house check Oct-22) In houss check: Oct-24
Namo Funcsan
Approved by
This calbration certificate shall not be reproduced except in full without witien sppeoval T Y S N
= —
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Calibration Laboratory of S  Schweizerischer Kalibrierdienst

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, BO0M Zurich, Switzerland S Swiss Calibration Service
Accredited by he Swiss Accreditation Service (SAS) Accreditation No.; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Age 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) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Womn 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"

Additional Documentation:
c) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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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Report No: HCT-SR-2310-FC006

Measurement Conditions
DASY system configuration, &8s far as not given on page 1
DASY Version DASYS2 va2.104
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 6z =5mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2290°'C 40.0 1.40 mha/m
Measured Head TSL parameters (220+02}°C 385+26% 1.37 mhoim £68 %
Head TSL temperature change during test <05*C e —
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW Input power 9.42 Wig
SAR for nominal Head TSL parameters normalized to 1W 37.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR messured 250 mW input power 4.92 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.7 Wikg £ 16.5 % (k=2)

Certificate No: D1800V2-2d015_May23
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Report No

: HCT-SR-2310-FC006

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformead to feed point 48350-40jQ
Return Loss -276dB
General Antenna Parameters and Design
| Etectrical Detay (one direction) | 1214 ns

Alter 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 coaxlal cable. The center conductor of the feeding line s directly connected 1o the
second arm of the dipola. The antenna is therefore short-circuited for DC-signals. On some of the dipoies, small end caps
are added 1o 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

Manufacturad by

SPEAG

—
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DASYS5 Validation Report for Head TSL
Date: 17.05.2023
'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d015
Communication System: UID 0 - CW; Frequency: 1800 MHz ;
Medium parameters used: = 1800 MHz o = 1.37 §/m; & = 38.5; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Stundard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.63, 8.63. 8.63) (@ 1800 MHz; Calibrated: 10.01.2023
« Sensor-Surface: |, 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19,12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

o« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 109.2 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 9.42 W/kg; SAR(10 g) = 4.92 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54.8%

Maximum value of SAR (measured) ~ 14.5 Wikg

dB
— 0
-3.00
-6.00
-9.00
-12.00
-15.00

0dB =145 W/kg=11.61 dBW/kg
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMS926U

Report No: HCT-SR-2310-FC006

Calibration Laboratory of

Schweizerischer Kafibrierdienst

Schmid & Partner Service sulsse d'italonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzertand Swiss Calibration Sarvice

Accredited by the Swiss Accreditation Service (SAS})

Accreditation No.: SCS 0108

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

Object
Calibration procedure{s)
Catbeation at: B

This calibration certificate documents the traceablity 1o national standards, which realize the physica! urits of measurements {S1).
The measwrements and the uncaraintiss with confidance probability Bre givan an 1ha follawing pages snd sre part of the certificase

Al calibrations heva been conducted In the dosed isbaratory facility: emwronment temperature (22 + 3)°C and humiday < 70%

Caliteation Equipment usad (M&TE critical for calibeation)

Primary Standards D # Cal Date (Cartificate No.) Scheduled Caltbration

Power meter NRP SN: 104778 04-Apr-22 (No. 217-D3825/X)3524) Apr-23

Power sansor NRF-Z91 SN: 103244 04-Apr-22 (No. 21703524) Apr-23

Powar sensor NRP-Z31 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Refarence 20 9B Attenuaior SN: BHO394 (20k) D4-Apr-22 (No, 217403527) Apr-23

Type-N mismatch combination SN: 310982 | 06327 D4-Apr-22 (No. 217-03528) Apr-23

Rafarancs Probe EXIOVE SN: 7342 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN: 61 19-Dac-22 (No. DAE4-801_Dec22) Dec-23

Secondary Standards Dz Check Date (in house) Scheduled Check

Power meter E44186 SN: GBA8512475 30-Oct-14 (in house check Oct-22) In housa check: Oct-24

Power sensor HP BAB1A SN: US37292783 07-0O0t-15 (in housa check Oct-22) In house chock: Oct-24

Power sensor HP BAB1A SN: MY41033315 07-Oat-15 (in house check Oct-22) In house chack: Oct-24

RF generator R&S SMT-08 SN: 100872 15-Jun-15 (In house chack Oct-22) In house chock: Oct-24

Network Anatyzer Agilent ES8358A | SN US41000477 31-Mar-14 (In house check Oct-22) in house chack: Oct-24
Name Function

Calbrated by:

Approved by:

Issued: January 24, 2023

Mmlmmumumwmummmuwﬁm

= B s B I
Centificate No: D1900V2-50061_Jan23 Page 1 0f 6 a ?{’ / | ZER"
A | _visuns pG/43
9N 2. 04 | 1o) 52.99]
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Calibration Laboratory of

r S  Schweizerischer Kalibriesds
Schmid & Partner ¢ Service suisse datalaanage
Engineering AG Servizio svizzero di taratura
Zeughausstrosse 43, 8004 Zutich, Switzeriand S swiss Calibration Service
Accreditad by the Swiss Accraditation Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service s one of the signatonies 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) |IEC/IEEE 62208-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wormn 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"

Additional Documentation:
c) DASY 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 source is mounted In & touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter Is measured with the source positioned under the liquid filled
phantom (as described In the measurement condition clause). The Retum Loss ensures low
refiected power, 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
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1S00V2-53081_Jan23 Page 2016
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 0z = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mha/m
Measured Head TSL parameters (22020.2)°C 38626% 1,39 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 powear 9.77 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 38.9 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 250 mW input power 5,09 Wikg
SAR for nominal Head TSL parameters normalized to TW 20.3 Wikg £ 16.5 % (k=2)
Certificate No: D1000V2-5d061_Jan23 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, lransformed to feed point 02Q+63jQ
Return Loss -241dB

General Antenna Parameters and Design

[ Electrical Dalay (one direction) I 1183 ns

After long term use with 100W radialed 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-circulted for DC-signals. On some of the dipoles, smafl end caps
are added to the dipola arms in order to improve matching when loaded according to the position as explained in the
"Measuremant 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 apphed to the dipole arms, bacause they might bend or the sokdered connections near the
feedpoint may be damaged

Additional EUT Data

| Manutactured by SPEAG |

Cortificate No: D1800V2-5d061_Jan23 Paged4 0! 6
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DASYS5 Validation Report for Head TSL

Date: 23.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f= 1900 MHz, o = 1.39 Sim; & = 38.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 10.01.2023
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal; 1001

» DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 109.1 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(1 g) = 9.77 W/kg: SAR(10 g) = 5.09 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) = 15.1 Wikg

dB
0
-3.20
5.40
9.60
-12.80
-16.00

0dB = 15.1 Wkg = 11,79 dBW/kg

Certificate No: D1900V2-5d061_Jan23 Page 5of 6
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Impedance Measurement Plot for Head TSL
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aCT

Calibration Laboratory of Schweizerischer Kallbelerdienst

Schmid & Partner Service suisse d'étalonnsge
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerand Swiss Calibration Service

Accradited by the Swiss Accredtation Service (SAS)
The Swisa Accreditation Service Is one of the signatories to tha EA
Multilsteral Agreement for the recognition of calibration cortificates

Accreditation No.: SCS 0108

Certificate No. D2300V2-1010_Jul23

client HCT
| Otject D2300V2 - SNi1010
Calibeation procedureds) QA CAL-05.v12 AW, | :
Calibration Pracedure for SAR Validation Sources between 0.7-3 GHz
Caltyration date duly 19, 2023

Calibeation Equipmeant usad (MATE critical for calbration)

This csbration ceniicate documents the traceatdity to natanal standards. which realize the physi

units of

(sn.

Tha measurements and the uncertanties with cordidence probabilty are given on the following pages and are part of the cernificate.

Al calitrstions have bean conducted in the dosed laboratory facilty: environment Temperature (22 + 3)°C and humidly < 70%.

This calioranon canfificate shafl not be reproduced excepl in full without written approval of the labo@iory.

Primary Standards D ¥ Cal Date (Cartificate No.) Scheduled Caib |

Power meter NRP2 SN; 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

Power senuor NAP-Z91 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor NAP.291 SN; 103245 30-Mar-23 (No. 217-03806) Mar-24

Referance 20 dB Attanuator SN: BH9394 (20k) S30-Mar-23 {No. 217.02809) Mar-23

Type-N mismatch combination SN: 310882 / 06327 30-Mar-23 (No, 217-03810) Mar-22

Refatence Prote EX30V4A SN: 7349 10-Jan-23 (No. EX3-7348_Jan23) Jan-24

DAE4 SN: 601 18-Deac-22 (No. DAE4-601_Dec22) Dec-23

Secondary Standards 10 # Check Data (in house) Scheduled Check

Power meler E44158 SN: GB3g512475 30-Oct-14 (in house check Oct-22) In houss check; Oct-24

Power sansor HP 84814 SN: US37292783 07-0ct-15 (in housy check Oct-22) In housa check. Da-24

Pawser sansor P B431A SN: MY431093315 07-0ct-15 (in houas check Oct-22) In house check: Oct-24

RF panarator R&S SMT-06 SN: 100972 156-Jun-15 (in house check Cct-22) In house check: Oct-24

Network Analyzer Agllent EBISSA | SN: US41080477 A1-Mar-14 (in hausa check Oct-22) In house chack: Oct-24
Neme Function Signaturs

Catbratad by Paufo Fina - Laboralary Technictan ==

Approved by: Svan Kidin Technical Manager

~
\S - é—:_
Issued: Juty 18,2023

Cenificate No: D2300V2-1010_Jul23 Page 1ol 6 r/g
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F-TP22-03 (Rev.00) 272 / 325 HCT CO.,LTD.



H—a- FCC ID: A3LSMS926U Report No: HCT-SR-2310-FC006

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerfand

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accraditation 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

ConvF

N/A

tissue simulating liquid
sensitivity in TSL / NORM x,y,z
not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

IEC/IEEE 62208-1528, “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 (Freguency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:

c)

Meth

DASY System Handbook

ods 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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%.

Cerificate No. D2300V2-1010_Ju23 Page 2ot 6
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FCC ID: A3LSMS926U

Report No: HCT-SR-2310-FC006

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 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 2300 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 395 1.67 mhoim
Measured Head TSL parameters (22.0+02)"C 383+6% 1.68 mho/m + 8 %
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 12.2 Wkag
SAR far nominal Head TSL parameters normalized 1o 1W 48.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.95 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

23.6 Wikg = 16.5 % (k=2)

Certificate No: D2300V2-1010_Ju23
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Report No: HCT-SR-2310-FC006

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4840-05K)
Retum Loss -34.6 dB
General Antenna Parameters and Design
[ Electacal Delay (one direction) 1.170ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line i directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipojes, small end caps
are added to the dipole amms In order to improve matching when loaded according 10 the posiion as expiained 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 thay might bend or the soldered connections near the

feedpoint may be damaged

Additional EUT Data

I Manufactured by

SPEAG

Certificate No: D2300V2-1010_Jul23
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DASYS5 Validation Report for Head TSL

Date: 19.07.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

Communication System: UID O - CW; Frequency: 2300 MHz
Medium parameters used: = 2300 MHz; o = 1.68 S/m; & = 38.3; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) @ 2300 MHz; Calibrated: 10.01.2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY5252,104(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = | 15.7 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 21.7 W/kg

SAR(1 g) = 12.2 W/kg; SAR(10 g) = 5,95 W/kg

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 56.5%

Maximum value of SAR (measured) = 18.9 W/kg

-3.40
-6.80
-10.20

-13.60

-17.00

0 dB = 18.9 Wikg = 12,76 dBW/kg

Certiticate No: D2300V2-1010_Jui23 Page Sof 6
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMS926U

Report No: HCT-SR-2310-FC006

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

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

S
Cc
S

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero dl taratura
Swiss Calibration Service

Acereditation No: SCS 0108

Certificate No. D2450V2-1049_ Apr23

Cilemt HCT
Gyeonggi-do, Republic of Korea
Otgact D2450V2 - SN: 1049
Calbration procecura(s) QACN:OG.V"E 26
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibention cata: Apﬁl 25. 2023

Callbration Equipment used (MATE critical tor caibration)

This caibration certificate documents the traceatdity to nations! standards. which realize the physical units of measurermnants (S1)
The measuraments and the uncenainties with contidence probability arm given on the lofowing pages and are pant of the cortiticate.

Al calibrations have been conducted in the dosed laboratory faciity: environment termperaturs {22 + 3)°C and humidty < 70%

This calbration corificats shall not be reproduced except In full without written approval of

| Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calbraticn
Power metar NRP2 SN: 104778 3-Mar-23 (No. 217-03804103805) Mar-24
Power sensor NSP-Z91 SN 103244 30-Mar-23 (No. 217-03804) Mar-24
Power sensor NRP-281 SN: 103245 30-4ar-23 (No. 217-03805) Mar-24
Aeleronce 20 dB Attenuator SN: BHEA8A (20k) 30-Mar-23 (No. 217-03808) Mar-24
Type-N mismaich combination SN 310082/ 06327  30-Mar-23 (No. 217-035810) Mar-24
Aeference Frobe EXIDV4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan24
DAE2 SN 601 18-Dec-22 (No. DAE4-801_Dec2?) Dec-23
Secondary Standards | Chack Date (in houss) Scheduled Check
Powet moter E44198 | SN: OB39512475 30-Oct-14 (in housk check Oct-22) In house check: Oct-24
Power sensor HP 34814 SN US37292783 07-0¢t-15 (i houss check Oct-22) In hause check: Ocz-24
Power sarsor HP 84814 SN MY41093315 O7-0¢t-15 (in hausa check Oct-22) In hause checke Oct-24
AF penerator RAS SMT-06 SN: 100672 15-Jun-15 (in house check Oct-22) In house chack: Oct-24
Network Analyzer Aglent EBISSA | SN US41080477 31-Mar-14 (in houss check Oct-22) In house chack: Oct-24
Names Function Sg
Catbrated by Mizhael Weber Laboratory Tachaiclan M—
Approved by: Sven Kohn Tochrica Manager . MAC
. .

Issued: Apel 26, 2023

Ihe iabotatory,

o =} 2 A7 A
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Calibration Laboratory of AN,

: Schweizerischer Kalibrierdionst

Schmid & Partner % (s: Suiton aitioe SOt

Engineering AG g Servizio svizero di taratura

43, 8004 Zurich, Switzerland NS S swiss Catibration Service

Accradand by tha Swiss Accreditason Sanics (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service is one of the signatories to the EA
Multiiateral Ag: for the gnition of cafibration 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) |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-Womn 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"

Additional Documentation:
¢) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

* Retum Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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 fo 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 DASYs52 V52,104
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resolution dx, dy, 0z =5 mm
Frequency 2450 MHz = 1 MH2z
Head TSL parameters
The following parameters and calcufations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (22002} °C 37.7+6% 1.86 mhao/m + 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cmy (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 Wkg

SAH for nominal Head TSL parameters

normalized 1o 1W

52.7 Wikg % 17.0 % (ks2)

SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW Input power 6.23 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wkg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

4910+88iQ

Return Loss -21.0dB
General Antenna Parameters and Design
Electrical Delay (one direction) | 1.160 s

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

The dipole is made of standard semirigid coaxial cabie, 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, smali 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 1o the Standard.

No excessive force must be applied 1o the dipols 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: 25.04.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1049

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medlium parameters used: f = 2450 MHz: o = 1.86 S/m: & = 37.7 p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88) @ 2450 MHz; Calibrated: 10.01.2023
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19.12.2022
» Phantom: Flal Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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 = 117.0 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26,9 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.23 W/kg

Smallest distance from peaks 1o all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 50.1%

Maximum value of SAR (measured) = 22.4 W/kg

dB
0

-4.40
-8.80
-13.20
-17.60
-22.00

0dB =224 W/kg = 13.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head!'

Evaluation Condition
| Phantom | SAM Head Phantom | For usage with cSARIDV2-RIL
SAR result with SAM Head (Top = C0)
SAR averaged over 1 cm® (1 g) of Head TSL Candition

SAR for nominal Head TSL parameters

nomalized to 1W

56.2 W/kg = 17.5 % (k=2)

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

condstion

SAR for nominal Head TSL parameters

normalized to 1W

26.1 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

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

SAR for nominal Head TSL paramaters normalized 1o 1W 57.3 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 27.4 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Neck = H0)

SAR averaged over 1 cmv’ (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters normalized to 1W 54.0 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAR for nominal Head TSL parameters normalized to 1W 34.6 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized 1o 1W 17.4 Wikg = 16.9 % (k=2)

' Additional sssassments outsikde the curmant scope of SCS 0108
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner —— (S: Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand EF AN S swiss Callbration Service

Accradaed by the Swas Accreditation Servica (SAS) Accroditation No,: SCS 0108

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

Multilateral Ag: for the gnition of callbration certificates
Gleme S8 Certiicate No. D2600V2-1106_May23
CALIBRATION CERTIFICATE
’ —
| Otject D2600V2 - SN: 1106
Calityation procedur|s) QA CAL-05.v12 :
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibration dato: May 24.- 2023

Calbration Equipment used (MATE critcal for calibeation)

This calbration cerdificate documsnts the traceabiity to national standerds, which realize the physical units of measuraments {SI)
The measurements and the uncaraintas with confidencs protability ane gven on the following pages and ars part of the cetficate

All callbrations have baen conductad in the closad abaratory faciity: ervironment temperaturs (22 = 3)°C and humidity < 70%

Primary Standards D& Cal Date {Cartificate No ) Scheduled Caibration
Power matar NRP2 SN 104778 30-Mar-23 (No. 217-03804/03806) Mar-24
Powar sensor NRP-291 SN 103244 30-Mar-23 (No. 217-03304) Mar-24
Power sensor NAP-Z91 SN: 103245 30-Mar-23 (No. 217-03806) Mar-24
Referenca 20 dB Attanuator SN: BH9394 (20k) 30-Mar-23 (No. 217-02809) Mar-24
Typa-N mismatch combinstion SN: 310882 / 06327 30-Mar-23 (No. 217-03810) Mar-24
Reference Probe EX3I0V4 SN: 7349 10-dan-23 (No. EX3-7349_Jan23) Jar-24
DAE4 SN: 19-Dec-22 (Na, DAE4-601 Dec2?) Dec-23
| Sacondary Standards 10 # Cneck Date (in house) Schouuted Check
Power maetor E44168 SN: GBA8G12475 30-Oct-14 (i house check Oct-22) In house check: Oct-24
Power sensor HP 8481A EN: US37292783 07-0ct-15 fin house check Oct-22) In house check: Oct-24
Powar sensor HP 8481A SN: MY41093315 07-0t-15 (in housa check Oct-22) In house check: Oct-24
RF ganarator R&S SMT-06 SN; 100872 15-Jun-15 (in house check Oct-22) In housa check: Oct-24
Network Analyzer Agllent EB3S8A | SN: US41080477 A1-Mar-14 (i houss check Oct-22) In hoisa check: Dct-24
Name Function Signature
Calorated by Pauk Pina Laboratory Technician > s > ——
L7 e
Apgroved by Swven Kdbn Technical Managar S :
lssued: May 24, 2023
This calitwation cenicate shall not be reproduced excapt in full without wittan sppeoval §f the sbpratory. 1 7] o QA x|
X 777 7 22
Certificate No: D2600V2-1106_May23 Page 10t6 A ] /—C
UL TWEA | A AN
WIL T oba | 72)3 | o
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\

Calibration Laboratory of

"'y,

S8, Schweizerischer Kallbrierdienst

Schmid & Partner % (s: Service suisse d'::lonnogn

Engineering AG s Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerand TN S swiss Calibration Service
Accrodiied by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr for the gnition 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) IEC/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"

Additional Documentation:
c) DASY 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 source is mounted in a touch configuration below the
center marking of the fiat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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
probabiity of approximately 95%,
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Measurement Conditions

DASY system configuration, as far as not given on N page 1,
DASY Version DASYS52 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters {220+02)"C 37.126% 2.00 mho/m 2 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 14.2 Wikg
SAH for nominal Head TSL parameters normalized to TW 55,6 Wikg + 17.0 % (k=2)
SAR averaged over 10 e’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.37 Wikg

SAR for nominal Head TSL parameters

normalized to TW

25.1 Wikg = 16.5 % (k=2)

Ceriticate No: D2600V2-1106_May23

Page 30f 6

F-TP22-03 (Rev.00)

287 / 325

HCT CO.,LTD.



H—a- FCC ID: A3LSMS926U Report No: HCT-SR-2310-FC006

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4890-680Q

Helurn Loss -231dB

General Antenna Parameters and Design

l Electrical Delay (one direction) I 1149 ns ]

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

The dipole is made of standard semirlgii 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 torce must be applied to the dipole arms, because they might bend or the soldered connections near the

feadpoint may be damaged,
Additional EUT Data

| Manutactured by | SPEAG |
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DASYS5 Validation Report for Head TSL
Date: 24.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: f = 2600 MHz, o = 2 S/m; & = 37.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.68, 7.68, 7.68) @ 2600 MHz; Calibrated: 10.01.2023
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12,2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Senal: 1001

» DASYS5252.10.4(1535): SEMCAD X 14.6,14(7501)

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

Reference Value = 117.6 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 14.2 W/kg: SAR(10 g) = 6.37 W/kg

Smallest distance from peaks to all peints 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR at M1 =51.4%

Maximum value of SAR (measured) = 23.0 Wikg

dB
0

-4.20
-8.40
-12.60

-16.80

-21.00

0dB =23.0 Wikg = 13.62 dBW/kg
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Impedance Measurement Plot for Head TSL

Ele yew Chennel Sweep Coltration Jrace Scale Markes System Window Help
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& MEN Schweizerischar Kallbrigrdienst
Schmid & Partner % “ g Service sulsse d'étalonnage
Engineering AG > & Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzsriand LIANS Y/ S suiss Calibration Service

”’"nln‘\‘\‘
Accredited by Ihe Swiss Accreditaton Sandce (SAS) Accreditation No.. SCS 0108
The Swiss Accreditation Service is one of the signataries to the EA
Multilasteral Agreament for the recognition of calibration certificates

Report No: HCT-SR-2310-FC006

cie  HCT{Oymetsey

Otgact

Caliteation procedurels)

Catbration dat: T s R R S

Caklbration Equipment used (MATE oritical for caliration)

This caltwation canicale documants the raceabiity to national standards, which realze the phy

| units of (SI)
The messuraments and the unceranties with confidence probabiity are givan on the following pages and are part of the certificate.

All calibrations have been conducted in the dosed laboratory Facility: environment temperature (22 = 3)°C and humadity < 70%.

Primary Standarods 0# Cal Date (Certificate No.) Scheduled Callbration
Powar mater NRP SN: 104778 04-Apr-22 (Na. 217-0352503524) Apr-23

Power sensor NRP-291 SN: 103244 04-Apr-22 (Na. 217-03524) Apr-23

Bowar senser NRP-291 SN: 103245 O4-Apr22 (Na, 217-03525) Apr-2d

Referance 20 dB Atteruator SN: BHGI94 (20k) 04-Ape-22 (Na. 217-03527) Apr-23

Type-N mismatch combiration SN: 310982 /06327  04-Apr-22 (Na. 217.03528) Apr2d

Reforance Praba EX30v4 SN: 3503 08-Mar22 (No. EX3-2803_Mar22) Mar-23

DAE2 SN: 6 19-Dac-22 (No, DAE4-601_Doc22) Doc-23

Secondary Standards Dz Check Date {In housa) Scheduled Chack
Power meter E44188 SN: GB33512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24
Power sensoe HP BABIA SN; US3T282783 07:0¢t-15 (in houss chock Oct-22) In housa check: Oct-24
Powear sensor HP B4BIA SN: MY21053215 07-0Oct-14 (in house check Oct-22) In house check: Oct-24
RF ganerator R&S SMT-06 SN: 100972 15-Jun-15 {In houss chack Oct-22) In housa check Oct-24
Natwork Analyzer Agilent EE358A | SN: US41080477 31-Mar-14 {In house chack Oct-22) In house check: Oct-24
Calibratad by

Approved by

This caloration cartificate shall not be reproduced excapt in fufl without weitten approval
=3
Certificate No: D3500v2-1040_Jan23 Page 10f6 =
A | Tpestkus |45l st
W3 ol. P | 2%i). a2 ¢4
F-TP22-03 (Rev.00) 291 / 325 HCT CO.,LTD.



H—a- FCC ID: A3LSMS926U Report No: HCT-SR-2310-FC006

Calibration Laboratory of

S Schweizerischer Kalibrierdienst

Schmid & Partner G Service suisse détalonnage

Engineering AG Sarvizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland S Swiss Caliration Service
Accrodied by the Swiss Accreditation Seevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Ag for the recognition of calibration cedificates
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) |EC/IEEE 62208-1528, "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"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

s Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retum Loss ensures low
reflected power. 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 fo calculate the
nominal SAR result.

The ref)oned 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, 3s far as not given on page 1.
DASY Varsion DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratlo = 1.4 (Z direction)
Frequency 3500 MHz 2 1 MHz
Head TSL parameters
The following parameters and calcutations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 379 2.91 mho/m
Measured Head TSL parameters (220202)°C 3B1+6% 283 mhoim £ 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 om® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.66 Wikg
SAR for nominal Head TSL parameters normalized to 1W 66.5 Wkg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR messurad 100 mW input power 2.48 Wikg
SAR for nominal Head TSL parameters noemalized o 1W 24.9 Wikg = 19.5 % (k=2)
Certificate No: D3500V2-1040_Jan23 Page 30l 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL
Impedance, transformed 1o feed point 5270-310Q
Retumn Loss -27.9dB

General Antenna Parameters and Design
Electrical Delay (one direction) 1 1.140 ns

After long term usa 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 1o the
sacond arm of the dipole. The antenna s therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole ams In order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are nol 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: 22.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: f= 3500 MHz; o = 2.93 S/m; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 08.03.2022
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12,2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001

» DASYS2 52.10,4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy==4mm, dz=1.4mm

Reference Value = 70,71 V/m; Power Dnft =-0.05 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(1 g) = 6.66 W/kg: SAR(10 g) = 2.48 W/kg

Smallest distance from peaks 10 all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 76%

Maximum valuc of SAR (measured) = 12.6 Wikg

dB

0

|-6.00
12.00
-18.00
-24.00

30.00

0dB =12.6 W/kg = 11.01 dBWikg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of L, et Schweizerischer Kalibrierdienst
Schmid & Partner % fo g Service suisse d'étalonnage
Engineering AG z 3 Servizio svizzero dl taratura
M 8004 Zurich, Switzeriand ",ﬁv‘ 7/ S suiss Calibration Service
Accruditad by tha Swiss Accraditaion Service {SAS) Accreditation No: SCS 0108

Thae Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Chient

Otyact

Calivration procecure(s)

mwmmmmummmmmmm.mm;hmwmammm(s:).
Tha massurements and the uncertainties with confidenca probatility sme ghwen on the following pages ana are part of the cartificato,

Al calibratons have bean conducted In the closed lab y facility; onment temperature (22 £ 31°C and humidty < T0%.

Calibration Equipmant used (MSTE trifical for calibrafion)

Primary Standards iD# Cal Dale (Ceriicate No ) Scheduled Catbration
Power mster NRP SN: 104778 D4-Apr22 [No. 217-03525/03524) Apr-23

Power sensar NRP-291 SN: 103244 D4-Apr-22 (No. 217-03524) Ape-23

Power sensor NRP-Z291 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 d8 Attenuator SN: BHS294 (20k) U4-Apr-22 (No. 217-03527) Ape-23

Type-N mismatch comdination SN: 310982 /06327  04-Apr-22 {No. 217-03528) Apr-23

Relerence Probe EX30V4 SN: 3500 08-Mar-22 (No, EX3.3503_Mar22) Mar 23

DAE4 SN: 801 31-Aug-22 (No. DAE4AS01_Aug22) Mug23

Secondary Stangards D # Check Dale (in house) Scheduieg Check
Powee meler E44108 SN: GB3B512475 30-Cca-14 (In house chack Oct-22) In hause check: Oct-24
Power sersar HP 84814 SN: US37202782 07-0ct-15 (in house check Oct-22) In house check: Och24
Power seraor HP 84894 SN: MY41093218 07-0ct-15 (In house check Oct-22) In house chack: Oct-24
RF ganeratar RAS SMT06 SN: 100872 15-Jun-15 {in hause check Oot-22) In housa chack: Oct-24
Network Analyzer Aglent EBISSA | SN US41080477 31-Mar-14 (In house check Ocs-22) In house chack: QOct-24

Name Function
Calitrzted by: oraAan

Approved by

This calibeation certficate shak not be reproduced except in full without wiitien sporoval ¢ thelpbteaterl. 3 A1

=

Z ©
| | oL/ vERE | & vran
Zal).lz,.:\: tall, ’2.«
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Calibration Laboratory of

S  Schwolzerischer Kallbrierd|

Schmid & Partner ¢ Service sulsse d'étalonnage

Engineering AG Sarvizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand S swiss Calitration Service

Accreddited by the Swiss Accrediiation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilstersd 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) |EC/IEEE 82209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom 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"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions; Further detalls are avallable 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

» Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause), The Return Loss ensures low
reflected power. 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
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Certificate No: D3700V2-1066_Nov22 Page 2 of &
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Report No: HCT-SR-2310-FC006

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapotation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4mm.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 220°C 31.7 3.12 mhoim
Measured Head TSL parameters (2201 0.2)°C 38.126% 3,08 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 measurad 100 mW input power 6.76 Wikg
SAR for nominal Head TSL paramelers normalized to 1TW 67.9 Wikg % 18.9 % (k=2)
SAR averaged over 16 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.48 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.7 Wikg £ 19.5 % (k=2)

Canficate No: DI700V2-1065_Nov22

Page 30f8
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Report No: HCT-SR-2310-FC006

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4870+0610
Return Loss -36.9dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) 1130 ns

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

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

according to the Standard

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connectons near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Centificate No: D3700V2-1066_Nov22
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DASYS5 Validation Report for Head TSL
Date: 14.11.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2: Serial: D3700V2 - SN:1066
Communication System: UID 0 - CW; Frequency: 3700 MHz ;
Medium parameters used: = 3700 MHz; o = 3.08 S/m; s, = 38.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) (@ 3700 MHz; Calibrated: 08,03.2022
* Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 31.08.2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

o DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 69.55 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 18.5 Wikg

SAR(] g) = 6.76 W/kg: SAR(10 g) = 2.46 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 74.4%

Maximum value of SAR (measured) = 13.0 Wkg

dB8
0
] -1.41
-14.82
~22.22

-29.63

37.04

0dB=13.0Wkg=11.13 dBW/kg

Cartificate No: DA700V2-1066_Nov22 Page 5016
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Impedance Measurement Plot for Head TSL

[Be vow cremnel Seeep Caitvation’ Trate Sale Maer System Window  thlo

= 3 N0

Ch t Avg= 20 N
CA1: Saet J 50000 G Stop J3.90000 Gz

000 [N | | | 3 300000 dHz 36 850 dE

S 00 —
|

0.00 —

500

10 50

1900
20,00 ———

k25 00 ‘ . ‘ —]

20 00

39.00
140 .00 Ch 1 Avg = 20 ||
Ch1; 5wl 3.50000 OM:  —— Step §.50000 G

Certficate No: D3700V2-10656_Nov22 PageBofé

F-TP22-03 (Rev.00) 302 / 325 HCT CO.,LTD.



aCT

FCC ID: A3LSMS926U

Report No: HCT-SR-2310-FC006

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by (he Swiss Accreditation Senvice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA

gnition of calibration certificates

Multitateral Agr for the
Client HCT
: : g G

S

c Service sulsse d'étalonnage

5 izerischer Kalibe

Servizio svizzero di taratura

S Swiss Cafibration Service

Accreditation No.: SCS 0108

Certificate No. D3900V2-1019_May23

[CALIBRATION CERTIFICATE

D3900V2 - SN:1019

Object

Cabbration procadure(s)

Calorabon date

QA CAL-22.v7
Calibration Procedure for SAR Validation Sources between 3-10 GHz

May 19, 2023

Caforation Equipment used (MATE cntical for calibeaton)

This cattration certificate documants the traceabuity to nasonal standards, which raalize the physical unds of measuraments (S1).
The measurements and the uncertainties with contidance probablity are given on the following pages and are pan of the corificate.

All calitrations have baen conducted in the clogsad laboratory tacility: amdronment temperatioe (22 + 3Y°C and humidity < 70%

Primary Standatds 10n# Cal Date (Cantiticate No ) Scheduled Calibeation

Powar metar NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

Fowear sensor NFP-Z91 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor NFIP-Z91 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24

Reterence 20 dB Attenustor SN. BH3394 {20k) 30-Mar-23 (No. 217-03809) Mar-24

Type-N mismatch combination SN 310682 / 06327 30-Mar23 (No. 217.033810) Mar-24

Felerence Probe EX3DV4 SN: 3503 07-Mar-23 (No. EX3-3503_Mar23) Mar-24

DAE#4 SN: 601 19-Dac-22 (No. DAEA-601_Dec22) Dec23

Secondary Standards iDe Chack Date (in houss) Scheduled Check

Powsr matar E44198 SN GB39512478 30-0ct-14 (in house check Oct-22) In heuse check: Oct-24

Powear sensor HP BAB1A SN: US37282783 07-Oct 15 (in house chack Oct-22) In house check: Oct-24

Power sensor HP S481A SN:MY41083315 07-0ct-15 {in house check Oct-22) In house check: Oct-24

FiF generalor R&S SMT-08 SN: 100872 15-Jun<15 {in housa chack Oc1-22) In heuse check: Oct-24

Network Analyzer Agllent EB358A | SN: US21080477 31-Mar-14 (in housa chack Oct-22) In house check: Oct24
Name Function Signature

Calbrated by: Krebimir Frange Laboratory Technician

Approved try: Swen Kohn Tachmical Manager

e

T o o ety 192023y
Thia catibation cortficate shall not be reproducad excapt in full without written approval of the Bodrmtory. o+ |21 *b
! Tk “AAN
Cartificate No: D3900V2-1019_May23 Page 1ol 6 I - L{_Li - l&lsé_ Wﬁ(,é___
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Calibration Laboratory of

’ S Schweizerischer Kalibrierdienst

Schmid & Partner G Service suisss détalonnage

Engineering AG Sorvizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multifateral Agr 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) |IEC/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"

Additional Documentation:
c) DASY 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 source Is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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%.

Caditicate No: D3900V2-1019_May23 Page 20f6
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS2 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 3800 MHz = 1 MHz

Head TSL parameters at 3900 MHz
The following parameters and calculations were applied.

Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 375 3.32 mho/m
Measured Head TSL parameters (220=202)"C 36.7+8 % 323 mho/m « 6 %
Head TSL temperature change during test <05°C — eee

SAR result with Head TSL at 3900 MHz

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

SAR measured 100 mW imput power 68,97 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 69.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW mnput power 2.42 Wikg

SAR for nominai Head TSL parameters normalized o 1W 24.1 Wikg = 19.5 % (k=2)
Cenificate No: D3900V2-1019_May23 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to teed point 4800Q-78Q
Retumn Loss -21.7dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) 1.100ns

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

The dipole 15 made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
sacond am 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 a1l

according to the Standard.

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

feedpoint may be damaged
Additional EUT Data

[ Manufactured by

SPEAG

Certificate No: D3900V2-1018_May?23
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DASYS Validation Report for Head TSL
Date: 19.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN: 1019
Commumcation System: UID 0 - CW; Frequency: 3900 MHz
Medium parameters used: = 3900 MHz; 6 = 3.23 S/m; & = 36.7; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:
=  Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 3900 MHz; Calibrated: 07.03.2023
= Sensor-Surface: |.4mm (Mechamcal Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Senal: 1001

« DASYS5252.10.4(1535). SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm. {=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.29 V/im; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 19.8 W/kg

SAR(1 g) = 6.97 W/kg; SAR(10 g) = 2.42 W/kg

Smuallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 1o SAR at M| = 73.5%

Maximum value of SAR (measured) = 13.7 Wikg

-7.20
-14.40
-21.60

-26.80

-36.00

0dB =137 W/kg = 11.37 dBW/kg

Certificate No: D3900V2-1019_May23 Page 501 6
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Impedance Measurement Plot for Head TSL

Certificate No: D3200V2-1019_May23 PageBal B
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FCC

ID: A3LSMS926U

Report No: HCT-SR-2310-FC006

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughsusstrasse 43, 8004 Zurich, Switzariand

Accrediled by the Swiss Accreditation Service {(SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaterad Agroement for the recognition of calibration certificates

client HCT

Gyeonggl-do, Republic of Korea

» o
el b o™

Schweizerischer Kalibrierdienst

Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calitwation Service

Accreditation No.: SCS 0108

. DSGHzV2-1317_May23

[CALIBRATION CERTIFICATE

Objact D5GHzV2 - SN:1317
Calitration procedursis) QA CAL-22.v7
Calibration Procedure for SAR Validation Sources between 3-10 GHz
Cadbration date: May 17, 2023
This catbration cenificate documants the ity %o ¢ | £
The measurements and the L with cond o |

Calibeation Equipment used (MATE crifical for caliteation)

=

All caiibrations have baen conducted in tha ciosed laboratory facility: erveronmaent temperature (22 = 3)°C and humidity < 70%.

wihich reglize the physical unis of measwements (Sl)
ity are given an the fallawing pages snd sre pan of the cedificale.

Primary Standards DA Cal Date (Certilicate No.) Scheduled Calbration
Powar meter NRP2 SN: 105778 30-Mar-23 (No, 217-03304/03805) Mar-24
Powear sansor NRP-Z91 SN! 103244 30-Mar-23 (No, 217-03804) Mar-24
Power sensor NAP-Z91 SN. 103245 30-Mar-23 (No, 217-03805) Mar-24
Felerence 20 0B Alénualo SN: BHI394 (20%) 30-Mar-23 (No, 217-03309) Mar-24
Type-N mismatch combination SN: 310682 / 08327 30-Mar-23 (No, 217-03810) Mar-24
Relerence Probe EX3DV4 SN: 3503 07-Mar-23 (No, EX3-3503 _Mar23) Mar-24
DAE4 SN; 801 18-Dec-22 (No. DAE4-801_Dec22) Dec-23
Secondary Standards 1D * Check Date (in house) Scheduled Chack
Pawsar meser E44198 SN: GB39512475 30-0ct-14 (In housa check Oct-22) In house check: Oct-24
Fower sansor HP 84814 SN: US37292783 O7-0Cet-15 (in house check Oct-22) In house check: Oct-24
Powar sensor HP 84814 SN: MY41003315 O7-0ct-15 (0 houss check Oct-22) In bouse check: Oct-24
RF ganaratar RAS SMT-06 SN: 100872 15-Jun-15 (in house check Oct-22) In house check: Oct-24
Network Analyzer Aglent EBISBA | SN: US41080M77 31-Mar-14 (n house check Oct-22) In housa check: Oct-24
Name Function Signsiure
| Calibestod by: Michual Wabar Laboratory Tachniian /{[M—
Approved by Svan Kohn Tachnical Manager ; E
Issved May 25, 2023
This calivration certificate shall not bs reproduced axcept in full without wiitten approval of e Jebaratenyi  +1 | 81 o1 2 |
S it 7 R D
r L
Carificate No- DSGHZV2-1317_May23 Page 1of 11 &7 ° ‘
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Calibration Laboratory of

= ischer Kafibri

Schmid & Partner cs: Service suisse d'étalonnage
Engineering AG Sarvizio svizzero di taratura

Zeughsussirasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accrudited by the Swiss Accredifation Sanvios (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sorvice is one of the signatones to the EA

Multiiateral Agr for the gnition 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) |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"

Additional Documentation:
c) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retum Loss ensures low
reflected power. No uncentainty 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%.
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Measurement Conditions
DASY system configuraticn, as far as not given on page 1

DASY Version DASYS52 V52104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz = 1 MHz

- S s
5800 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 mhoim

Measured Hoad TSL parameters (220=202)°C 348+6% 4,80 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 7.94 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 78.8 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2,28 Wikg

SAR for nominal Head TSL parameters normalized to 1TW 22,6 W/kg = 19.5 % (k=2)
Cortificate No: DSGHzV2-1317_May23 Page 3of 11
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Head TSL parameters at 5600 MHz

The following parameters and calcutations were apphed.

Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mhoim

Measured Head TSL parameters (220202)°C 34626% 4.97 mho/m + 6 %

Head TSL temperature change during test <05"C e -
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input powar 8,17 Wikg

SAR for nominal Head TSL parameters normalized to 1W 81.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.32 Wikg

SAR for nominal Head TSL parameters nommalized 10 TW 23.0 Whg = 19.5 % (k=2)

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 mha/m
Measured Head TSL parameters (220+02)°C 3M4+6% 5.08 mho/m +6 %
Head TSL temperature change during test <05°C - —

SAR result with Head TSL at 5750 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measurad 100 mW Input powear 7.79 Wikg
SAR for nominal Head TSL parameters normaklized to 1W 77.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 223 Wikg
SAR for nominal Head TSL parameters normalized to TW 22.1 W/kg + 19.5 % (k=2)
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Head TSL parameters at 5800 MHz
The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 383 5.27 mha/m
Measured Head TSL parameters (220+0.2)°C 3M43:26% 511 mho/m£6%
Head TSL temperature change during test <05“C - e
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.75 Wka
SAR for nominal Head TSL parameters normalized to 1W 76.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 220 Wika
SAR for nominal Head TSL parameters normalized to 1W 21.8 W/kg = 19.5 % (k=2)
Cortificate No: D5GHzV2-1317_May23 Page 5of 11
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed 10 feed point 460-2012

Retumn Loss -243dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o feed point 4800-0312

Return Loss -33.6dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 1o fesd point 4720+12jQ

Retum Loss -30.0dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to fesd point

4600 +08j2

Retum Loss -2744dB
General Antenna Parameters and Design
I Electrical Delay (one direction) | 1181 ns

After long lerm use with 100W radiated power. only a slight warmming of the dipole near the feedpoint can be measurad,

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 imprave matching when lcaded 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 1o 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: 17.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1317

Communication System: UTD 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz, Frequency: 5800 MH2

Medium parameters used: = 5250 MHz; o = 4.6 S/m; & = 34.8; p = 1000 kg/m®

Medium parameters used: f = 5600 MHz; o = 4.97 S/m; & = 34.6; p = 1000 kg/m’

Medium parametess used: £ = 5750 MHz; o = 5,08 S/m; & = 34.4; p = 1000 kg/m’

Medium parameters used: { = 5800 MHz; o = 5.11 S/m; & = 34.3; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

« 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, ConvF(5.01, 5.01, 5.01) @ 5800 MHz: Calibrated:
07.03.2023

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

« Electronics: DAE4 Sn601; Calibrated: 19.12.2022

» Phantom; Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o«  DASYS5252,10.4(1535); SEMCAD X 14.6.14(7501)

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 = 75.29 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 7.94 W/kg; SAR(10 g) = 2.28 W/kg

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

Ratio of SAR at M2 1o SAR at M1 =71.8%

Maximum value of SAR (measured) = 17.6 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 = 74.66 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 30.1 W/kg

SAR(1 g) = 8.17 W/kg; SAR(10 g) = 2.32 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.8%

Maximum value of SAR (measured) = 18.8 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72,14 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 29.8 Wikg

SAR(] g} =7.79 W/kg: SAR(10 g) = 2.23 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 66.1%

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.84 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 30.2 W/kg

SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.2 W/kg

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

Rano of SAR at M2 to SAR at M1 = 655%

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

d8
0

-5.00

-10.00
-15.00
-20.00
-25.00

0dB =188 W/kg= 1274 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head’

Evaluation Conditions (f=5250 MHz)

Phantom [

SAM Head Phantom

For usage with cSAR30V2-R/L ]

SAR result with SAM Head (Top)

SAR averaged over 1 cm? (1 g) of Head TSL

Condition

SAHR for nominal Head TSL paramsters

normalized to TW

84.3 Wikg + 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

24.3 Wikg + 19.9 % (k=2)

SAR result with SAM Head (Mouth)

SAR averaged over 1 cm’ (1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

normalized to 1W

83.5 Wikg + 20.3 % (ka2)

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

condition

SAR for nominal Head TSL parameters

normalized to TW

23.4 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Neck)

SAR averaged over 1 cm?’ (1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

normalized to 1W

81.7 Wikg = 20.3 % (k=2)

SAR averaged over 10 cm’ {10 g) of Head TSL

condition

SAR for nominal Head TSL parameters

normalized to W

23.4 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Ear)
SAR averaged over 1 e’ (1 g) of Head TSL Condition
SAH for nominal Head TSL paramsters nommalized to 1W 52.8 Wikg = 20.3 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized 10 1W 17.9 Wikg = 19.9 % (k=2)

: Adutonal assessments oulgide the currerst scopa of SCS 0108
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Conditions (f=5800 MHz)

Phantom I SAM Head Phantomn For usage with cSAR3DV2-R/L
SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normalized to 1W 79.9 W/kg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to TW 22,6 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Mouth)

SAR averaged over 1 cm’ (1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

narmalized to 1W

86.4 Wikg = 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normaiized to 1W

24.6 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Neck)

SAR averaged over 1 cm® {1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

normalized to 1W

77.1 Wikg + 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to W

21.7 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Ear)
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 54.9 Wikg = 20.3 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 18.4 W/kg = 19.9 % (k=2)

2 Addibonal assessments owutside the current scope of SCS 0108
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Calibration Laboratory of

Sbmitartechs Kattitardbard

Schmid & Partner cs: Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 6004 Zurich, Switzerland S Swiss Catibration Service

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

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

Muttitateral Agr for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wormn 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"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

s 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

* Retum Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom ELI4 Fiat Phantom Shall thickness: 2 + 0.2 mm
EUT Positioning Touch Position
Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 13 MHz £ 1 MHz

Head TSL parameters

The following parameters and caiculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 55.0 0.75 mha/m

Measured Head TSL parameters {220+£02)°C 53126% 072 mho/m =26 %

Head TSL temperature change during test <05"C - e
SAR result with Head TSL

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

SAR measured 1 W input powes 0,539 Wrkg

SAR for nominal Head TSL parameters normalized to 1W 0.553 Wikg + 18.4 % (k=2)

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

SAH measured 1 W input power 0.335 Wkg

SAR for nominal Head TSL parameters normalized 1o 1W 0.343 Wikg = 18.0 % (k=2)
Cortificate No: CLA13-1016_Sep23 Page3ot6

F-TP22-03 (Rev.00) 322 / 325 HCT CO.,LTD.



H—a- FCC ID: A3LSMS926U

Report No

: HCT-SR-2310-FC006

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, translormed to feed point

51.30Q+00jQ

Return Loss -37.8dB
Additional EUT Data
Manutactured by | SPEAG
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DASYS Validation Report for Head TSL

Date: 21.09,2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLAI13; Type: CLALJ; Serial: CLAI3 - SN: 1016

Communication Sysiem: UID 0 - CW; Frequency: 13 MHz

Medium parameters used: f = 13 MHz; a = 0.72 S/m: & = 53.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(15.33, 15,33, 15.33) @ |13 MHz: Calibrated: 06,01.2023
«  Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 27,01.2023
« Phantom: ELI v6.0; Type: QDOVAOO3AA; Scrial: TP:2034

» DASYS5252,10,4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CIL.A-13, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 30.91 V/m; Power Drift = 0,05 dB

Peak SAR {extrapolated) = 1.00 Wikg

SAR(1 g) = 0.539 W/kg; SAR(10 g) = 0.335 W/kg

Smuallest distance from peaks to all points 3 dB below = 17.6 mm

Ratio of SAR at M2 to SAR at M1 = 78.6%

Maximum value of SAR (measured) = 0.796 W/ikg

48
— 0

-2.00
-4.00
-6.00
-8.00

-10.00

0 dB = 0.796 W/kg = -0.99 dBW/kg
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Impedance Measurement Plot for Head TSL
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