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UID | Rev | Communication System Name Group PAR (dB) | Unc® k=2
10687 | AAC | IEEE B02.112x (20 NiHz, MCS4, 99p¢ Oulty Cycie) WLAN 845 136
710688 | AAC | IEEE B02.11ax (20 Mz, MCS5, 99p¢ dufty cyde, WLAN 823 336
10663 | AAC | IEEE B02.11ax (20MHz, MCSG, G900 ity Cycie) WLAN 855 96
10690 | AAC | IEEE 802.11ax (20 MHz, MGS7, 999 Gty Cycio) WLAN 8 196
10631 | AAC | IEEE 802.11ax (20MHz, MCSB8, S50 daty Cydlo WLAN 825 +98
10682 | AAC | IEEE B02.11ax (20 Mz, MCS9, 999¢ duty Cycie) WLAN 329 196
10693 | AAC | IEEE 802.11ax {20MHz, MCS10, 8305 duty cydic) WLAN 825 086
10604 | AAC | IEEE B02.11ax (20 MHz, MCS11, 530¢ dully cycie) WLAN 857 +96
10695 | AAC | IEEE 802.11ax (40 MHz, MCSO0, 9000 dutty cycie) WOAN 278 356
10696 | AAC | IEEE B02.11ax (A0MHZ, MCST, B0pC Gty Cycie) WLAN 891 196
10697 | AAG | IEEE 8021 1ax (40 MHz, MCS2, 50pc dufty cycie WOAN 8861 196
10698 | AAC | IEEE 802.11ax (40NHz, MCS3, GO0 ity Cycie WOAN 289 196
10699 | AAG | IEEE 802.11ax (40 MHz, MGS4, S0p0 Guty Cycie, WLAN 882 9.6
10700 | AAC | IEEE 802.112x (40MHz, MCSS, 8095 dufty cydio, WLAN 873 106
10701 | AAG | IEEE B0Z.11ax (40MHZ, MGS6, 9095 dully Cyce, WLAN 896 196
10702 | AAC | IEEE 802 11ax {40MHz, MCS7, 5090 ity cydio, WLAR 8.70 196
10703 | AAC | IEEE 802.11ax {(40MHz, MCS8, 80pc duty cydie) _WLAN 882 98
10704 | AAC | TEEE 802 11ax (40 MHz, MCSS, S3pa duty cydie) WLAN 856 9.6
10705 | AAC | IEEE 802.118% (40 MHZ, MCS10, 900¢ duty cycie) WLAN 860 56
10706 | AAC | IEEE 802.11ax (4DMHz, MCST1, 90p0 dutly cycio) WAN | 866 +36
70707 | ARG | IGEE 802 118% (4A0MHZ, MCSD, 99p¢ Gty cycie) WLAN 832 356
10708 | AAC | IEEE 802 11ax (40MHz, MCS1, 5800 dufty cycie) WLAN 855 +96
10709 | AAC | IEEE 802.11ax (40MHzZ, MCSZ, 990 Gully Cycie] WLAN 833 196
10710 | AAC | TEEE B02.11ax (40 MHz, MCS3, 59pC duty cycle) WLAN 829 +9.6
10711 | AAC | IEEE 802.11ax (40 MHz, MCS4, 99p¢ dty Cycie) WUAN 8.38 19.6
10712 | AAC | IEEE B0Z.11ax (60MHzZ, MCSB, S8 dutty Cycie) WLAN 867 198
10713 | AAC | IEEE 802.11ax (40 NiHz, MCS6, 59p¢ Gty Cycis) WLAN 833 196
10714 | AAC | IEEE 802.11ax (40 MHz, MCS?, 88pc duty cycle] WLAN 526 196
10715 | AAC | IEEE B02.1 Tax (0 MHz, MCS8, $9pc Gy Cyole WLAN 545 196
10716 | AAG | IEEE 802.11ax (40 MiHZ, MCS8, 88pc Guty cycle, WOAN 8.30 195
10717 | AAC | JEEE B02.1 Tax (40 Mz, MCS10, S9pc Cufly Cyoe) WLAN 848 195
10718 | AAC | IEEF 802.11ax (40 MHz. MCS13, S8pc Cuty cycle) WLAN 824 195
10719 | AAC | IEEE B02.11ax (B0 MMz, , 60pc cury cycle) WLAN 881 195
10720 | AMC | IEEE 8021 1ax (80 MHZ, MCS1, S0p< Guty Cyche) WEAN 887 155
10721 | AAC | IEEE B02.11ax (80 MHz, MCS2, S0pc GLiy Cycio, WLAN 876 496
10722 | ANC BOZ.1 13 (80 MHz, MGS3, 90pC Guty Cyche WLAN .55 196
10723 | AAC | IEEE 802.17ax (80 Mz, @mqﬂo WLAN 8.70 206
10724 | AAC | IEEE B02.11ax (80 MHz, MGS5, 80p¢ duly Cyck VWAAN 8.50 1558
70725 | ANG | IEEE 802.178x (B0MHz, MCS5, S0pc duty Gych WLAN 8.74 156
10726 | AAC | IEEE 802.11ax (90 Mz, MGS7, 90g¢ duly Crok WLAN .72 196
10727 | AAC | TEEE 902,11 ax (80 MRz, MCSS, 90p¢ duty Gycke WLAN .66 306
10728 | AAG | IEEE 802.11ax (83 Mz, MGE3, 30pc duty cyoh) WILAN 865 =56
(70729 | AAG B02.11ax (80 MHz, MCS10, 90pc duty oycle) WLAN 564 296
10730 802,118 (B0 MHz, MCS11, 30p¢ duty cycs) WLAN 8,67 356
10731 | AAC | IEEE 802.11ax (B0MHz, MGSD, 93¢ duty oycle WLAN 842 0.6
10732 | AAC | IEEE 802.11aX (BOMHZ, MCS1, 99pc durty cycie) WLAN 8.45 +9.6
10733 | AAC | IEEE B02.11ax (80 MHz, MCS2, 93pc dufly cyde WLAR 540 98
10734 | AAC 802.11ax {BOMHZ, MCS3, 5990 cusly Cycie, WLAN 825 196
| 10735 | AAC | IEEE B0 11ax (80 MIHz, MCS4, 9900 duly cycle! WOWN 833 196
10736 | AAC 8027 12x (B0 MHz, MCSS, 5Spo dusly cycis) WLAN 827 185
10737 | AAG | IEEE B02.1 Tax (80 Meiz, MCSB, 99pc Oty Cycle! WLAN B3 198
10738 | AAC | IEEE 802.11ax (80 MHz, MCS?, 88pc dusy oycla WLAN (X3 195
10739 | AAC | IEEE B02.1Tax (80 MHz, MCS8, 99p¢ duty cyche, WUAN 8.29 186
10740 | ARC | TEEE 802.11ax (80 Mz, MCSS, 88pc duty cyck) 848 55
10741 | ARG | IEEE 802.17ax (80MHz, MCS10, 99p¢ duty cyche) WLAN 8.40 196
10742 | AMC | IEEE 502.11ax (80 MHz, MICS11, 88pc duty cych) 8.43 295
10743 { AAC | IFEE 802.11ax (160 MMz, MCS0, 90pc duty cycle} WLAN 8,94 256
10744 | AAC | TEEE 502.11ax (160 MRz, MGS1, 90pc duty Cycio) WLAN 8.16 296
10745 | AAC | IEEE 802.114x (160 MHz, MCS2, 90pc duty Cyeie) WAN 8.93 295
10746 | AAC | IEEE 802.11ax (160 Mz, MCS3, 90pc duty Gyoie) WLAN 811 5.6
10747 | AAC | IEEE 302.11ax (160 Miiz, MCS4, 90pc duty cyoe) WLAN 504 986
10748 | AAC | IEEE B02.11ax (160 MHz, MCSS, 90pc duty cycie) WLAN 8,83 9.6
10748 | AAC | IEEE £02.11ax (160 MHZ, MGS6, S0po duty cycie) “WLAN 830 £9.6
10750 | AAC | IEEE 802.11ax (160 MHz, MGS7, 90p¢ duty cyoe) WLAN 8.79 0.6
10751 | AAC | TEEE 802.11ax {160 MHz, MCS8, 80pc duty cyce WOAN 882 98
10752 | AAC | IEEE 802.11ax (1E0MHz, MCS9, 90pc dufly cycie) WLAN 881 9.6
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[UID_ | Aev_| Communication Systsm Name Group PAR (dB) | Uact k=2
10750 | AAC | IEEE 802.118x (160 Mz, MCS10, 90pc duty cycla) WLAN 9.00 296
10752 | AAG | JEEE 802.11ax (160 MHz, MCS11, 90pc duty Croe) WLAN 894 08
10755 | AAC | IEEE 802.118x (160 MHz, MCS9, 99pc duty cyci) VILAN 8.64 196
10756 | AAC | IEEE 802.11ax (160 Mz, MICS1, 88pc duty Cych) WLAN 8.77 9.6
10757 | AAC | IEEE 802.11ax (160 MHz, MCS2, 99p¢ duty cycie) WLAN 8.77 9.6
10758 | AAC | IECE 902,112 (160 MHz, MCS3, 98pc duty oycie) WIAN 8.69 396
10769 | AAC | IEEE 802.118x (160 MRz, MICS4, 99p¢ duly Cycie) WLAN 8,58 9.6
10760 | ARG | IEEE 802.118X (160 MRz, MGS5, 99pc duty cycle) WLAN 849 96
10761 | AAC | IEEE 802.11ax (160 Mz, MCS6, 99pc duly Cyeke) WLAN 8.58 0.6
10762 | AAC | IEEE 802.11ax (160 MiHz, MCS7, 93pc duty cycle) WLAN 8.49 5.6
10763 | AAC | IEEE 802.11ax (150 Mz, MCS8, 88pc duty cycle WLAN 8.53 0.8
10764 | AN | IEEE 802,118 (160 Mz, MGS9, 99pc Outy cych WLAN B.54 96
10765 | AMG | TEEE 802.1Tax (160 MiHz. MCS10, 88pc duty Cycle) WLAN B854 =56
10766 | AAC | IEEE 902.11ax (160 MHZ, MCS1 1, 99pe Gty cycie) WLAN 851 196
10767 | AAG | 50 N& { 1 RB, SMHz, OPSK, 15Kz) SGNRFRITOD | 7.99 495
10768 | AAE | 5G NR (CP-OFDM, 1 AB, 10 MHz, QPSK, 15Kr2) SGNAFAITOD | 801 196
10768 | AAD | 50 NR (CP-OFDM, 1 RB, 15MHz, TSRz, SGNAFAT T0D | 801 195
10’ AAE | 5G NR (CP-OFDM, 1 RB, 20MHz, OPSX_ 15 5G NA FRY 100 802 195
10771 | AAD | 5 N (GP-OFDM, 1 RS, 25 MHz, QPSX. 15 SGNRFAI 10D | _ 8.2 196

10772 | AAE | &G NA (CP-OFDM, 1 RS, 30 MHz, QPSK, 15KHZ) 5G NA FR1 100 823 185
10773 | AAF | 50 NR (CP-OFOM, 1 AB, 40 MHz, QPSK. 15 kHz SGNRFATTOD | 6.3 198
10774 | AAE | 5G NA (CP-OFDM, 1 R, S0 MHz, QPSK, 15 kH2) SGMNRFAITOD | 802 196
10775 | AAE | 5G NR (GP-OFOM, 50% RB, 5MHz, CPSK, 15kHz) 5G NR FR1 100 831 195
10776 | AAE | 53 NR (GP-OFDM, 50% RB, 10MHZ, QPSK, 154H2) SGNRFAITOD | 830 +9.5
10777 | AAC | 5G NR (CP-OFOM, 50% RB, 15 MiHz, OPSK, 15 SGNRFRI 10D | 8.3 198
10778 | AAE | 5G NR (GP-OF DM, 50% RB, 20MHz, QFSK, 15 4H2) SGNRFRTTDD | 634 195
10775 | AAC | G NR (CP-OFDM, 50% RB, 25 MHz, OPSK, 151H2) 5G NR FR1 TDD 842 198
70780 | AAE | 5G NR (CP-OF DM, 50% RB, 30 MHz, QPSK, 15kH2) SG MR FATT00 | 638 196
10781 | AAE | 5G NR (CP-OF DM, 50% RB, 40MHz, OPSK, 15 SGNAFAITOD | 638 198
10702 | ARE | 50 NR (GP-OFDM, 50% B, 50 MHz, QPSK, 15kH2) SGNRFATTOD | 843 195
10783 | AAG | 5G NR (CP-OFDM, 100% RB, 5MHz, QPSK, 15K2) TGNRFAITOD | 831 195
70784 | AAE | 5G NR (CP-OFDM, 100% RB, 10 MHZ, QPSK, 15%H2) SGMNRFAI 10D | 629 196
16785 | AAD | G NR (CP-OFDM, 100% RB, 15MHz, OPSK, 15kHz) SGNRFRI YOO | 840 195
10786 | AAE | 5G NR (GP-OFDM, 100% RB, 20 MHz, QPSK, 15KH2) SGNRFA1TOD | 835 196
T0787 | AAD | 5G NR (CP-OFDM, 100% RS, 25 MHz, OPSK, 15KHz) BGNAFAITOD | 844 +36
10788 | AAE | 5@ NR (CP-OFDM, 100% RS, 30MHz, QPSK, 15KH2) SGNAFAIT0D | 649 1986
10788 | AAF | 5G NR (CP-OFDM, 100% A3, 40MHz, OPSK_ 15KkHz) BGNRFRI 100 | 837 4.8
10790 | AAE | 5G NR (CP-OFDM, 100% RS, 50 MHz, QPSX, 15KHz} SGNRFA1TOD | 839 198
30791 | AMG | 5G NR (CP-OFDM, 1 B, 5 MHz, OPSK, 30KHz) SGNRFRITOD | 783 9.6
10752 | AAE | EGNR (CP-OFDM, t A8, 10 MHz, QPSK, 30KHz) SGNRFRITOD | 792 138
10793 | AAD | 5 NR (CP-OFDM, 1 RB, 15 MHz, GPSK, 30kHz} SGNRFRI 700 | 7.95 198
| 10784 | AAE | 5G NR (CP-OFDM, 1 RB, 20 MHz, OPSK, 30KkHz} SGNRFRTTOD | 782 198
10795 | AAD | 50 NIR (GP-OFOM, 1 1B, 25 Mz, GPSK, 30kHz) SGNRFRI 10D | 784 95
10765 | AAE | 5G NR (CP-OFOM, 1 RB, 30 Miz, GPSK, 30KHz} SGNRFR: TOD | 782 196
10797 | AAF | 5G NR (GP-OFDM, § AB, 40 MHz, QPSK, 30 kHz} SGNAFRLT00 | 801 95
70788 | AAE | 5G NR (CP-OFOM, 1 RB. 50 MiHz, OPSK, 30kHz) 5G NRFRI 10D | 7.89 98
10759 | AAF | 5G NR (CP-OFDM, § A8, 60 MHz, QPSK, 30 KHz) 5G NR FR1 100 733 36
10801 | AAF | 5G NR (CP-OFDM, | BB, 50 MHz, OPSK, 30kHz) 5G NR FR1 100 759 198
10802 | ARE | 5G NA (CP-OFDM, | A8, 90 MHz, QPSK, 30 kHz) SGNRFRIY0O | 757 195
10803 | AAF | 5G NR (CP-OFDM, 1 BB, 100 MHz, GPSK, 30 kHz) 5G NR FR1 TDD 723 186
10805 | AAE S0% RB, 10 MHz, QPSK, 304H2) SGNR FR1 100 834 198
70806 | AAD | 5G NR (GP-OFDM, 50% AB, 16 MHz, QPSK, 304Hz) SGNR FR1T00 | 637 196
10805 | AAE | 5 NR (CP-OF DM, 508 RB, 30MHz, QPSK, 30%2) SGNRFRITOO | 834 195
10810 | AAF | 50 NR (CP-OF DM, 50% RB, 40 MHz, QPSK_ 30 iz SG NR FR1 100 534 T3
T0812 | AAF | BG NR (CP-OFDM, 50% RB, 60MHz, QPSK, 30452) SGNRFRIT0D | 635 198
10817 | AAG | 50 NR (GP-OFDM, 100% RB, SMHz, QPSK, 30 1700 | 835 398
10818 | AAE | 5G NR (CP-OFDM, 100% RE, 10MHz, OPSK, 30%42) SGNRFATTDD | 834 195
10815 | AAD | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 30KHz) SGNRFAITOD | 839 198
710820 | AAE | 5G NR (CP-OFDM, 100% RB, 20 MHz, OPSK, 30%Hz) SGNAFATTOD | 830 195
10821 | AAD CP-OFDM, 100% RB, 25 MHz, QPSK, 30%Hz) SGNARFRITOD | BA1 196
10822 | AAE | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPEK, 30542) SGNRFAITOD | 841 165
10823 | AAE . 100% RB, 40 MHz, QPSK, SORHZ) SGNAFAT 00 | B35 198
10824 | AAE | 5G NR (CP-OFDM, 100% RB, 50 Mz, OPEK, 30 %4z) SGNRFAI 100 | 839 Fer;
10825 | AAF | 5G NR (GP-OFDM, 100% RB, 60 MHz, QPSK. 30 5Hz) TGNRFAITDD | 841 198
(10827 | AAF | 5G NR (CP-OFDM, 100% RB, B0 MHz, OPEK, 30%-2) SGNRFAI 100 | 842 138
10828 | AAE | 5G NR (GP-OFDM, 100% RB, G0 Mz, QPSK_ 30 WHz) SGNRFAIIO0 | 643 198
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[UID | Rev | Communication System Name Group PAR (dB) | UncE k=2
10829 | AAF CP-OF DA, 100% RB, 100 Mz, GPSK, J0KHZ) BGNAFATT00 | 840 206
(75533 | AAE | 5G NR (CP-OFDM, 1 A, 10MHz, GPSK, 60KHZ) SENAFAITOD | 763 196
70831 | AAD | 5G NB (CP-OFDM. 1 AB, 15 Mz, OFSK, E0KH2) SGNRFRITOD |  7.73 196
10832 | AAE | 5G NR (CP-OFDM, 1 AB, 20 MHz, OPSK, G0XH2) SGNAFRITOD | 7.74 98
10833 | AAD | 5G NR { 1 AB, 25 MHz, B0 WHz) EGNRFRITDD | 7.70 195
10836 | AAE | 5G NR (CP-OFDM, 1 RB, 30MHz, QPSK, 60kH?2) SGNR FR1300 | 7.75 198
10835 | AAF | 5G NR (CP-OFDM, 1 AB, 40 MHz, OPSK, 60 %H2) SGNAFRITOD | 770 1956
70836 | AAE | 5G NR (CP-OFDM, 1 RB, 50 MHz, OPSK, 60 kHz) SGNAFAI 10D | 766 195
10837 | AAF | 5G NR (GP-OFDM. 1 AB, 60 MHz, QPSK, 60 KHz) SGNRFRI 10D | 768 198
70839 | AAF | 5G NR (CP-OFDM, 1 RB, B0 MHZ, QPSK, B0 KHz) EGNAFAITOD | 7.70 195
70840 | AAE | 5G NR (GP-OFDM, 1 RB, 90 MHz, QPSK_ 50 kH2) 5G NR FA1 100 | 767 398
70841 | AAF | 5G NR (CP-OFDM, 1 RB, 100MHz, QPSK, 50KH2) SGNRFRITEOD | 7.71 295
70843 | AAD | 56 NR (GP-OF DM, 50% AB, 15Nz, QPSK, B0RHZ) SGNAFRI 100 | 649 396
10844 | AAE | 56 NH (CP-OFDM, 50% RB, 20 MiHz, QPSK, 60 KH2) 5GNRERTTDD | 834 198
10846 | AAE | 5G NR (GP-OFDM, 50% RB, 30 MHz, OPSK, B0KH2) SGNRFR1T0D | 841 +9.6
10854 | AAE | 56 NA (GP-OFDM, 100% B, 10 MHz, QPSK, 60%Hz) 5G NR FR1 100 5.34 30.6
10858 | AAD | 5G NR (CP-OFOM, 100% RS, 15 MHz, QPSK, 60 kHz) EGNRFR1TDD | 8.36 106
10856 | AAE | 56 NA (CP-OF DM, 100% 8, 20 MHz, QPSK, 60KHZ) NA FR1 837 266
70857 | AAD | 5G NR (GP-OFOM, 100% RB, 25 MHz, GPSK, 0kHz) 5G N& FR1 TOD 8.35 106
10858 | AAE | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 60KkHz) SG NI FR1TOD | 8.36 156
70853 | AAF | 5G NR (CP-OFDM, 100% AB, 40 Mz, QPSK, 60kHz) SGNRFRITOD | 8.24 106
10850 | AAE | 5G NR (CP-OFDM, 100% NB, 50 MH2, QPSK, 60 kHz, SG NA FR1 T0D 841 156
10851 | AAF CP-OFDM, 100% RB, 50 MiHz, OPSK, GOKHZ SGNAFRITOD | 8.40 196
10863 | AAF | 5G NR (CP-OFDM, 100% RB, 80 Mz, QPSK, BOKAZ, SG NR FR1 T0D 841 395
10864 | AAE | 5G NA (CP-OFDM, 100% B, 30 Mz, OPSK, B0RH2 SGNRFRITDD | 837 295
10865 | AAF | 5G NR (CP-OFDM, 100% AB, 100 MHZ, GPSK, E0KHz) SGNRFR1 100 | 841 196
10866 | AAF | 5G NR (DF E.5.OFDM, 1 A8, 100 MHz, QPSK, 30 kHz) SGNRFERI 10D | 568 196
10868 | AAF | 5G NR (OF1-s-OFDM, 100% RB, 100 MHz, QPSK. S0KH2) SGNRAFRI 10D | 589 198
10969 | AAE | 5G NE (OF T-2-OFDM, 1 P8, 100 MHz, OPSK, 120 KHz) Z300 | 875 156
10870 | AAE | 50 NR (DF -8-OFOM, 100% RB, 100 MHz, QPSK, 120 kHz) SGNRFR2T00 | 586 198
10871 | AAE | 5G NR (DF F-5-OFOM, 1 PB. 100 MHz, 16GAM, 120 5H2) N 575 9.6
10872 | AAE | 5G NR (OF 1-5-OFOM, 100% B, 100 MHz, 16QAM, 120kHz) SGNRFAZ 10D | 6.52 1956
10873 | AAE | 5G NA (OF F-5-OFOM, 1 RB, 100 MHz, GAQAM, 120 KHz) EGNAFAZTDD | 661 195
10874 | AAE | 53 NR (OFT-5-OFDM, 100% RE, 100 MHz, E40AM, 120802) SGNRFR2T100D | 665 198
10875 | AAE | 5G NA (CP-OFDM, 1 1B, 100 MHz, QPSK, 120KkHz) EGNRFAZT0O | 778 198
710876 | AAE | &G NA (CP-OFDM, 100% AB, 100 MHz, QPSK, 120 kHZ) SGNRAFR2100 | 839 198
10877 | AAE | 5G NA (GP-OFOM, 1 AB, 100 MHz, 6QAM, 120%H2) FGNRFR2100 | 795 1556
10878 | AAE | 5G NA (CP-OFOM, 100% RB, 100 MHz, 160AM, 120 kHz) SGNRFR2 10D | 841 196
10879 | AAE | 5G NA (CP-OFOM, 1 RB, 100 MHz, BAQAM, 1204Hz) TGNRFR2Z 10D | 8.2 1956
10880 | AAE | &G NR (CP-OFDM, 100% RB, 100 MHz, B4QAM, 120KH2) 5G NR FR2 100 5.38 196
10881 | AAE | 5G NR ( T AB. 50 Wiz, - 120kHzZ) SGNRFRZ 10O | 575 +9.6
10882 | AAE | 53 NR (DF -6-OF DM, 100% RS, 50 MHz, QPSK, 120KHz} SG NR FR2 100 5.96 196
(10863 [ ARE | 5G NA (OF 1-OF DM, 1 AB. 50 Wiz, 16GAM, 120KHz) SGNRFRZTDD | 657 198
10884 | AAE | 5G NR (OF -8-OF D, 100% B, S0MH2, 16CAM, 120 kH2) SGNAFR2T0D | 653 306
(70885 | AAE | 5G NA (OF -5-OF DM, 1 AB. 50 MHz, GVQAM, 120%Hz) SGNAFAZTOD | 661 196
710886 | AAE | 5G NR (OF 1-6-OF DM, 100% B, 50 MHz, GACAM, 120 kHz) SGNRFR2TCD | 685 396
10887 | AAE | &G NR (CP-OFDM, 1 RS, 80 MHz, OPSK, 120kHz) Az 778 136
710888 | AAE | 5G NR (CP-OFDM, 1009% RB, 50 MHZ, GPSK, 120 kHz) SGNAFRZTOD | 835 96
10885 | AAE | 5G NR (CP-OFOM, 1 RB, 50 MHz, 16QAM, 120kHz) 5G NA FRZ 100 8.02 138
| 10850 | AAE | 56 NR (GP-OFDM, 100% R, S0MHz, 16QAM, 120KFz) SGNRFRZT0D | 840 308
10891 | AAE | 5G NR (GP-OFDM, 1 R, 50 MHz, B4QAM, 12044z2) 5G NR FRZ 100 813 196
(70802 | AAE | 5G NA (CP-OFDM, 100% RS, S0MHz, 64QAM, 120K7) 5GNRFRZ 10D | 841 9.0
710897 | AAE | 5@ NR (DF1-8-OFDM, 1 RB, 5 MHz, GPSK, 30 kHz) 5GNRERI TDD | 566 96
10856 | AAC | BG NA (DF T-5-OFDM, 1 AB. 10 MHz, GPSK, 30KHz) SGNAFRITOD | 587 196
10899 | AAB | 50 NR (OF -8-OFDM, 1 AB, 15 MiHz, QPSK, 30KH2) SGNRFRT 100 | 567 196
10500 | AAC | &G NR (OF 7-5-OEDM, 1 BB, 20 MHz, GPSK, 30kHz 5G NA FRT 5568 9.8
10901 | AAB | 5G NR (OF 79-OF OM, 1 AB, 25 MHz, GPSK, 30kHZ SGNAFRI 100 | 588 5.6
10802 | AAC | 5G NR (DF T-s-OF DM, 1 BB, 30 MHz, QPSK, 30 kHz 5GNA ERI 10D | 568 198
10903 | AAD | 5G NA (OF 1-5-OFOM, 1 BB, 40 MRz, QPSK, 30 KHz) 5G NR FR1 T0D 568 196
10904 | AAC | SG NR [OF &-5-OFDM, 1 W8, 50Miiz, QPSK, 30 kHz) SGMNRFRI 10O | 568 96
10905 | AAD | 5G NA (OF 15-OF OM, | RB, 60 M-z, QPSK, 30 kHz) SGNRFRITOD | 548 396
10906 | AAD | 5G NR (OF -2-OF OM, 1 BB, 80 MiHz, QPSK, 30KHz) NRFRI 10D | 568 198
10907 | AAE | 5G NR (OF -5 OF DM, 50% RB, 5 MHZ, QPSK. 30 kHz) SGNRFRAITCO | 578 386
10908 | AAC | 5G NR (OF -2-OF DM, 50% RB, 10 Miiz, QPSK, 30kHz) SGNRFR! 100 | 593 196
10905 | AAB | 5G NR (OF 15.0FDM, 50% RS, 15MHz, QPSK, 30 kHa) SGNRFRITOD | 596 5.8
10810 | AAC | 5G NR (DFT-2-OFDM, 50% RS, 20 MHz, QPSK, 30KHz) SGNRFR:T00 | 589 396
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TUID | Revw | Comenunication System Name % PAR (0B) | Unct k=2
70811 | AAB | 5G NR (OF 1-5-OFOM, 50% RB, 25 MHz, OPSK, 30kHz) 1700 | 693 195
70912 | AAC | 5G NR (DF 1-5-OFDM, 50% RB, 30 MHz, QPSK, S0RHZ) SGNAFRITDD | 584 198
70813 | AAD | 56 NR (OF I-5-OFOM, 50% RS, 40 MHz, OPSK, 30%Hz) SGNRFA1T0D | 584 136
10914 | AAC | 5G N& (DFT-s-OFOM, 50% RB, 50 MHz, OPSK, 30WHz) EGNAFATT00D | 585 +9.8
10916 | AAD | 5G NR (OF F-8-OF DM, 50% RB, 60 MHz, QPSK, 30 12) SGNRFRI 10D | 583 195
10916 | AAD | 5G N& (OF -5-OFOM, 50% HB, B0 MHz, QPSK, 30 SGNRFRITDD | 587 195
70917 | AAD | 5G N& (DF T-5-OFDM, 50% RB, 100 MHz, QPSK, 30kHZ) SGNAFAIT0D | 554 1086
70918 | AAE | 5@ NR (DFT-5-OFDM, 100% RB, EMHz, OPSK, 20kHz) SGNRFAI 100 | 588 195
70919 | AAC_| 5G NR (DFT-5-OFDM, 100% RB, 10MHz, QPSK. 30KH2) SGNAFRTTOD | 685 1986
10820 | AAB | 50 NR (DF 1-5-OFOM, 1009 RB, 15MHz, OPSK, 30kHz) SGNRFAI 10D | 587 198
70921 | AAC | 5G NR (DF T-5-OFDM, 100% RB, 20 MHz, QPSK, 30kHz) SGNAFATYOD | 884 106
10922 | AAB | 5G NR (OF 1-8-OFOM, 100% RB, 25MHz, OPSK, 30kHz) SGNRFAI 10D | 6582 198
10923 | AAC | 5G N& {DF T-5-OFDM, 100% RB, 30MHz, GPSK, 30H2) 5G NR FR1 100 554 396
10824 | AAD | 5G N (OF -8-OFOM, 1009 RB, 40MHz, QGPSK. 30 kHz) SGNRFAI 10D | 584 1956
10925 | AAG | 56 NR (DFT-5-OF DM, 100% RB, SOMHz, QPSK, 30 kHz) SGNAFATTOD | 595 195
10926 | AAD | 5G NR (DFT-s-OFOM, 100% R, 80 MHz, QPSK, 30 KHZ) TGNRFER1TOD | 684 196
10827 | AAD | 58 NR (OF -8-OFOM, 100% R, BOMHz, QPSK, 30 kHz) SGNRFRIT00 | 6594 198
10328 | AAD | 5G NR (OF -=-OFDM, 1 RB, 5 MHz, QPSK, 15 kHz} 5GNAFR1 FDO | 552 195
10929 | AAD | 5@ NR (OF 1-8-OFDM, 1 BB, 10MHz, QPSK, 15 kMg, 5GNAFAIFOD | 552 196
10830 | AAC | G NA (DF -5-OFDM, 1 RB, 15 Mz, GPSK, 15KHZ 5GNAFR FOD | 542 196
710931 | AAC | 5G NR (DFT-9-OFDM, 1 RB, 20 MHz, GPSK, 15KHZ, 5GNRER1FDD | 5.81 306
10832 | AAC | 5G NR (DF T-s-OFDM, 1 B, 25 MHz, GPSK, 15kHz, 5G NR FRTFDO | 551 +9.6
10933 | AAG | 5G NR (OF 15-OF DM, 1 AB, 30MHz. QPSK, 15kHz, 5G NR FR1FDO | 551 0.6
[ 70834 | AAC | 5G NR (DF 1-5-OF DM, 1 RB, 40 MHz, GPSK, 15KF2, 5G NR FR1 FDD 5.51 +9.6
10535 | AAND | 5G NR (DF T5-OF M. 1 AB, S0MHz, QPSK, 15KH2, SGNR FR1FDO | 551 296
70636 | AAD | 5G NR (DF T-5-OF DM, 50% RB, 5 MHz, QPSK, 15 kHz) SGNRFRIFOO | 580 108
10937 | AAD | 5G NR (OF - 50% RE. 10 MHz, . 15 kHz) 5G NR FR1 FOD 577 £9.6
10838 | AAC | 5G NR (DF T-8-OF DM, S0% 1B, 15 Mz, QPSK, 15 kHz) 5GNR FR1FDD | 500 306
10633 | AAC | 5G NA (OF 1-OF DM, 50% BB, 20 MHz, QPSK, 15 kHz} SGNRFRIFDD | 5.82 396
10940 | AAC | 5C NR (DF 1-3-OF DM, 50% RB, 25 MHz, QPSK, 15 kHz) 5G NR FR1 FOD | 589 108
10841 | AAC | 5G NR (DF T--OF DM, S0% RB, 30 Mz, QPSK, 15kHz, G NR FR1 FDD 583 256
10842 | AAC | 5G NR (DF T5-OF DM, 50% RB, 40 Mz, QPSK, 15 kHz, 5G NR FR1FOD | 585 208
70843 | AAD | 5G NR (OF T-8-OF DM, 90% RB. 50 MHz, OPSK, 15 kHz 5GNR FR1FDO | 588 196
10944 | AAD | 5G NA (OF 13-OF DM, 100% RB, 5 MHz, QPSK, 15 kHz, 5G NR FR1FDD | 581 08
| 10945 | AAD | 5G NR (OF 1-s-OF DM, 100% RB. 10Mz, OPSK, 15kHz} G NR PRI FDOD | 585 136
10646 | AAC | G NR (OFT-3-OFDM, 100% A8, 15 Mz, GPSK, 15KkHz, 5G NR FR1FOD | 589 196
10947 | AAC | 5G NR (DF T-5-OFDM, 100% R, 20MHz, GPSK, 15kH2] 1 587 148
10848 | AAC | 5G NR (DFT-5-OFDM, 100% FIB, 25 MRz, QPSK, 15KkHz) 5G NR FRI FOD | 504 398
10945 | AAC | 50 NR (OF 7-5-OF DM, 100% 8, 30 Mz, QPSK, 15KHz 5G NA FR1 FOD 537 +96
10950 | AAC | SG NR (OFT-5-OFDM, 100% RB. 40MHz, QPSK, 15kHZ, 5GNRFR1 FOD | 5.94 196
10951 SG NR (OF F-6-OF DM, 100% 8, 50 MHz, QPSK, 15kHz) 592 196
(10852 | AAA | SG NR L (CP-OFDM, TM 2.1, 5 MHz, 64-OAM., 15KHz) SGNAFATFOD | 825 396
10953 | AAA | 5G NR DL (GP-OFDM, TM 3.1, 10 Mz, E4-QAM, 15 KH2) SGNRFRI FOD | 845 198
10954 | AAA | SG NR DL (CP-OFDM, TM 2.1, 15 Mz, E4-QAM, 15 KkHz) SGNRFR1FDD | 823 396
10855 | AAA | 5G NR DL (GP-OFDM, TM 3.1, 20 MR2, BA-QAM, 15KHz} 5GNAFR1 0D || 642 198
10956 | AAA | 50 NR DL (CP-OFDM, TM 3.1, 5 MHz, E4-OAM, 30 kHz) SG NR PRI FOD | 814 1956
10857 | AAA | 53 NA DL (CP-OFDM, TM 3.1, 10 MHZ, B4-QAM, 30 kHZ SGNAFRI FOD || 831 196
10958 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, E4-OAM, 30 kHz| SGNRFRIFDD | 861 154
10859 | AAA | 6G NB DL (CP-OF DM, TM 3.1, 20 MHz, BA-QAM, 30 kHz, &G NAFATFOD | 633 198
10860 | AAE | 5@ NA DL (CP-OFDM, TM 3.1, 5 Mz, B4-OAM, 15 14z) SGNRFR1 7DD | 642 +85
10961 | AAC | 5Q NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 15 KHz) &G NA FA1 Y00 | 935 198
103962 | AAB | EG NR DL (GP-OF DM, TM 3.1, 15 MHz, 64-OAM, 15 kHz) NRFA1 DD | 5.40 +95
10983 | AAC | 50 NR DL (CP-OFDM, TM 3.1, 20 MHz, GA-0AM, 15 kiz) SGNAFR1TOD | 555 196
10964 | AAE | G N8 DL (CP-OFDM, TM 3.9, 5 MHz, BA-OAM, 30 kHz) SGNAFATTD0 | 6.29 196
10965 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, G4-OAM, 30 kHz) SGNRFAITO0 | 9.37 496
10956 | AAB | 5G NA OL 3.1, 15 MHz, B4-OAM, 30 kHiz) ('SG NR FAT TDD 5.55 1956
10967 | AAC | 5G NI OL (CP-OFOM, TM 3.1, 20 MHz, B4-OAM., 30 kHz) SGNRFRITOD | 542 495
10988 | AAD | 5G N& DL (GP-OFOM, TM 3.1, 100 MHz, 64-QAM, 30 kHz) SGNRFAITOD | 849 56
10972 | AAC | 56 NR {CP-OFDM, 1 AB, 20 MHz, OFSK, 15K) SGNR FRITOD | 11,59 496
10973 | AAD | 5G NR (OFT-<-OFDM, 1 RB, 100 MHz, QPSK, 30 Krz) SGNAFRITOD | 8.06 198
10974 | AAD NR (CP-OF DM, 100% RB, 100 MHz 256-GAM, 30K-2) SGNR FR1TOD | 1028 295
10878 | AAA | ULLA BOR WA 718 266
10573 | AAA | ULLA HDR4 ULLA =56
10980 | AAA | ULLA HDAB LA 10,32 306
10581 | AAA"|ULLA HORpt ULLA 315 96
30982 | AAA | ULLA HDRps LA 343 =56
Certificate No: ES-3076_Jul24 Page 20 of 21
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ES3DV3 - SN:3076 July 17, 2024
UID | Rev | Communication System Name Group | PAR (dB) UncE k=2
10983 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 40 MHZ, 64-QAM, 15KHz) SGNAFRY 10D | 931 398
70654 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 50hHz, 6¢-QAM, 15kHz] SGNAERY TDO | 942 136
70985 | AMC | 5G NR DL (CP-OFDM, TM 3.1, 40 Mz, 64-QAM, 3017, SGNRFR1 10D | 954 396
70886 | AAB | 5G NR DL (CP-OFDM, T™ 3.1, 508Hz, 54-QAM, 30 kHz) SGNRFAITDO | 9.50 106
10987 | AAC | BG NR DL (CP-OFOM, T™ 3.1, 60 MHz, 64-CAM, 30 kiH2) EGNAFRI TDO | 9.5 ¥9.6
10988 | AAB | 5G NR DL (CP-OFDM, TM 3.1, T0MHz, 64-QAM, 30kHz 5G NR FAT DD 9,38 9.6
10989 | AAC | 5G NB DL (GP-OFDM, TM 3.1, 80 MHz, 64-CAM, 30¥H2) BGNA FRITDD | 933 256
10990 | AAB | 5G NR DL (CP-OFDM, TM 3.1, S0MHZ, 64-QAM, 30%HzZ) 5G NR FRI TOD | 9.52 206
71003 | AAA | 5G NR DL (CP-OFOM, T™ 3.1, 30 MHz, 64-OAM. 15H2) NRTRITOD | 10.24 266
11004 | AAA | 5G NR DL (GP-CFOM, T™ 3.1, 30 MHz, 64-QAM, 30 kHz] SG NA FR1 TOD | 10.73 =06
17005 | AAA | 5G NA DL (GP-CFDM, TM 3.1, 25 MHz, 64-OAM, 15 kHz) FR1FOD | 8.70 206
11006 | AAA | BG NR DL (CP-OFDM, TM 3.5, 30 MHz, B4-0AM, 15 kHz) EGNA FAI FOD | 8.55 106
71007 | ARA | 5G NR DL (GP-OF DM, TM 3.1, 40 MHz, 64-OAM, 15KkHz) %G NA FR1 FOD 846 20.6
11008 | AAA | SG NR DL {CP-OF DM, TM 3.1, S0 MRz, 64-QAM, 15KHz} "8G NA FA1 FOD | 8.5 108
11009 | ABA | 5@ NR DL (CP-OFDM, TM 2.1, 25 MKz, 64-0AM, 30kHz} SGNAFAIFOD | 876 98
31010 | AAA | 5G NR DL {CP-OFDM, TM 3.1, 30 MHz, 64-QAM, 30KHz} SGNAFA)FOD | 645 298
11011 | AAA | 53 NR DL (CP-OFDM, TM 3.1, 40 Wiz, 64-QAM, 30kHz) SGNRFAI FOD | 698 Py
71012 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 M-z, 64-QAM, 30 kHz) 5GNAFAY FOD | 648 495
11013 | AAB | IEEE 802,11be {320 Mz, MCS1, 980c duly cycie] WLAN 847 | 195
11014 | AAB | IEEE 802.11be {320 MHz, MCS2, 99p¢ Aty cydle! WLAN 845 196
11015 | AAB | IEEE 8021108 (320 MHz, MCS2, 93pc duly Cyde) WLAR B.44 196
11016 | AAB | IEEE 802.11be (920 MHz, MCS4, Sipe duty cyde WLAN 844 08
11017 | AAB | IEEE 802.110@ (320 MHz, MCSS, 98pc duly Gyce) WLAN 841 +9.6
11018 | AAB | IEEE 802 11be (320 MHz, MGSB, 99pc duty aycke) “WLAN B.40 208
11010 | AAB | IEEE B0Z.11be (320 MHz, NICS7, 98pc duty cyche) WLAN 8.29 396
19020 | AAB | IEEE 802,110 (320 WHz, MCS8, 99pc duty aydic) 827 168
71021 | AAB | IEEE 802.11be (320 MHz, MCSS, 98p¢ duty cycie) WLAN 8.45 196
11022 | AAB | IEEE 802.11be (320 MHz, MCS10, S9pc cuty cycle! B35 496
11023 | AAB | IEEE 502.11be (320 MHz, MCS11, S9p¢ Gty cycle WLAN 809 196
11004 | AAB | IEEE 502,11be (320 MHz, MCS 12, 58pc dusty cycle] 842 288
11025 | AAB | IEEE B02.11be (320 MHz, MCS 13, 99p¢ Ouly 9] WLAN 837 498
11026 | AAB | IEEE 802.1 be {320 MHz, MCSD, 99pc duty cyde) 839 +9.8

€ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed
for the square of the field value,
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Appendix F. - Dipole Calibration Data
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Calibration Laboratory of e, Schweizerischer Kalibrierdienst
S 4 - \ S

Schmid & Partner % /0  Service suisse détalonnage
inee AG 3 = Sarvizio svizzero di taratura

Mww.m 2'4/-\:?\.&"" \. b/ S suiss Calibration Service

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

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

Muttilateral Agroament for the recognition of calibration certificates

c“.m_

Zoacpi06 05 | 2pug o695 |
Calibration procedure(s)

—— AR ey e LgEs s

This caibration certificate documents the traceability to national standards, which reslize the physical units of maasutamants {(S1)
The measuremonts and the uncertaintios with canfidence probabilty are given on the folowy pages and are part of the cenlificale.

Al catbrations have been canducted in the closex! laboratary facility: environment lemperature (22 £ 3)°C and humicity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 0¥ Cal Dals {Cartficate No.) Scheduled Calibestion

Power matar NRP2 SN 104778 26-Mar-24 (No. 217-04038:04037) Mar-26

Powar sensor NRP-Z81 SA- 103244 26-Mar-24 (No. 217-04038) Mar26

Power sensor NRP-Z91 SN: 103245 26-Mar-24 (No. 217-04037) Mur-25

Refarence 20 dB Aftenusior SN 8HE334 (20k) 26-Mar-24 (No. 217-04048) Mar-25

Type-N mismatch combination SN 310082 / 08327 26-Mar-24 (No. 217-04047) Mur-25

Refarence Probe EX3DVE SN T340 03-Nov-23 (No. EX3-7348_Nov23) Now-24

DAE4 SN 781 16-Fev-24 (No. DAE4-TB1_Fav24) Fev-25

Secondary Standards 10 # Check Date (In house) Scheduled Chack

Power moter E4A4198 SN GB38S512475 30-0ce-14 (in house check Oct-22) In house check: Oct-24

Power sengor HP 8481A SN US37292783 07-0ca-15 (in house check 0c1-22) Irt house check: Oct-24

Power sansor HP 84814 SN.MY41093315 07-0ct-15 (in house check Oct-22) In houss check: Oct-24

RF genarator R&S SMT-06 SN 100072 15-Jun-15 {in house check Oct-22) Iet house check. Oct-24

Netwark Analyzer Agilant EB358A | SN US41080477 31-Mar-14 (In house check Oct-22) I house check: Oct-24
Name Funation Signature

Calibrated by:

This calibration cerificate shad not be reproducad axcept in fAull without writtan spprovad of e SborEiocy,
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

S Schweizerischer Kallbrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Aceredited by the Swiss Accreditation Sendos (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition 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) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Flelds 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.

e 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 not given on page 1,
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mha/m
Measured Head TSL parameters (2201 0.2)°C 4324+6% 0.88 mho/m =8 %
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 2.09 Whkg
SAR for nominal Head TSL parameters normalized to 1W 8.50 W/kg = 17.0 % (k=2)
SAR averagod over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.37 Wikg
SAHA for nominal Head TSL parameters normalized 1o 1W 5.54 W/kg = 16.5 % (k=2)
Cartificate No: D750V3-1014_May24 Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 536Q+2701
Return Loss -273d8

General Antenna Parameters and Design

Electrical Delay (one direction) | 1,037 ns |

After long term use with 100W radiated power, cnly 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 ling 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
gre added to the dipole arms in order 1o 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 to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by | SPEAG |
Certificate No: D750V3-1014_May24 Pagedof 6
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DASYS Validation Report for Head TSL

T'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1014

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

Medium parameters used: = 750 MHz; o = 0.88 S/m; &= 43.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Report No. HCT-SR-2502-FC011

Date: 20,05.2024

Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10,11) @ 750 MHz; Calibrated: 03.11.2023

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn781; Calibrated: 16.02.2024

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Senal: 1001

DASYS2 52.10.4(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=35mm, dy=5Smm, dz=5mm

Reference Value = 59.58 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.13 Wikg

SAR(1 g) = 2.09 W/kg; SAR(10 g) = 1.37 Wikg

Smallest distance from peaks to all points 3 dB below = 24,1 mm
Ratio of SAR at M2 to SAR at M1 = 66.4%

Maximum value of SAR (measured) = 2,79 Wikg

-1.80

-3.60

-5.40

-1.20

-9.00

0dB =279 Wkg =445 dBWkg
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Impedance Measurement Plot for Head TSL

Ch i A= 20
Chi: S 550 000 MH2

00000 v

0 Ch ! Awg = 10
: Stal 50 000 MMe
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Calibration Laboratory of L,
Schmid & Partner SN

Engineering AG z o
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,’@\ "

Accredited by the Swise Accreditstion Service {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreeenaent for the recognition of calibration certificates

Catraean e e e e S E TS S

This calioration certificate documents the traceabiity 1o national standards, which realize the plysical unas of (S1).
Tha measwuremants and the uncartainties with confidance probatility arm gven on the following pages and ara part of the certificate

All caliirabions have been conducted in the dosed taboratory faclity: envilonment tempearature (22 = 3)°C and humidity < 70%.

Calibration Equpment used (M&TE aritical for casbration )

Primary Standards D # Cal Date (Cemficate No. ) Scheduted Catbration

Power meter NRP2 SN 104778 26-Mar-24 (No. 217-D4036/04037) Mar-26

Powes sersor NRP-Z81 SN 103244 28-Mar-24 (No. 217-04036) Mar-26

Power sersor NRP-Z91 SN: 103245 26 Mar.24 (No. 217-04037) Mar-25

Reference 20 dB Altetunsor SN- BHBI04 (20K) 26-Mar-24 (No. 217-04048) Mar25

Type-N mismatch combination SN 310962 /06327 26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EX30V4 SN 7349 03-Nov-23 (No, EX3-7348 NovZl) Now-24

DAE4 SN & 30-Jan-24 (No. DAE4-601_Jan24) Jan-25

Sacondary Standards 0# Check Date (in heuse) Scheduded Check

Pawns meter E44198 SN: GBA9S12478 30-Oct-14 (in housa check Oct-22) In house check: Oct-24

Pawer sarsar HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-22) In housa check: Oct-24

Pawer sensar MP 8481A SN MY41093314 07-Oct-15 (n housa check Oct-22) In housa check: Oct-24

RF genarator R&S SMT-06 SN: 100872 15-Jun-15 (in house chack Oct-22) In house check: Oct-24

Network Anaiyzer Agllant EJ3564 | SN US41080477 31-Mar-14 (In house check Oct-22) In house check: Oct-24
Name Fanction

Cailbrated by: 2 :

Appraved by:

This calibration ceriicate shall not be repeoduced excapt in full without writtan approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerfand

S Schweizerischer Kafibrierdienst

c Service suisse d'dtalonnage
Servizio svizzero di taratura

S Swiss Calibwation Service

Accredited by the Swiss Accreditabion Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilstersl 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 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%,
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency B35 MHz £ 1 MH2
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220£02)°C 426+6% 0.93 mha/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 248 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.73 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.62 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.37 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedanca, transformed 1o feed point 4950-251K)
Return Loss -31.7dB

General Antenna Parameters and Design

| Etectricat Detay {one direction) 1374 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signats. On some of the dipcles, small end caps
are added to the dipole arms in order fo improve maltching 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 1o the dipole arms, because they might bend or the solderad connections near the
feedpoint may be damaged,

Additional EUT Data
Manufacturad by SPEAG |
Certificate No: DB35V2-441_Apr24 Page 4 of
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DASYS5 Validation Report for Head TSL

Date: 18.04.2024
['est Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: =835 MHz; 6 = 0.93 S/m; & = 42.6: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) (@ 835 MHz; Calibrated: 03.11.2023
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (8x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 63.37 V/m; Power Drift =~ 0.00 dB

Peak SAR (extrapolated) = 3.71 Wikg

SAR(1 g) = 2.48 W/kg: SAR(10 g) = 1.62 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 3,26 W/kg

-1.80
-3.60
5.40

7.20

-5.00

0dB=3.26 Wkg=>5.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of N,
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Schmid & Partner S ¢ Service suisse détalonnage
Engineering AG 2 3 Servizio svizzero di taratura
Zeughausstrasse 43, 5004 Zurlch, Switzerland ‘&,,‘/4/‘\"?':_,? S guiss Catitwation Service
Accrodited by the Swiss Accreditston Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
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Al calibrations have deen cancucied In the cosed y faciity: pesature (22 £ 31°C and humidity < 70%.

Calibration Equipment used (METE crical for calibraton)

Primary Standards D= Cal Date (Cartificate No, ) Sehedued Caibration

Power meter NRF2 SN 104778 28-Mar-24 (No. 217-04038/04037) Mar-25

Power sensor NRP-Z91 SN: 105244 26-Mar-24 (No. 217-04036) Mar-25

Puower sensor NRP-Z9 SN 103245 26-Mae-24 (No. 217-04037) Mar-25

Reluerence 20 d8 Atlenusior SN: BHBISH (20%) 26-Mac-24 (Nu. 217-04048) Mar-25

Type-N mmmatch combination SN: 310862 ) 627 206-Mar24 (No. 217-04047) Masr-25

Referance Probe EX30OVY SN; 7340 D3-Now-23 (No, EX3-T340_Nov23) Now-24

DAE4 SN: 601 30-Jan-24 (No. DAE4-601 Jar2d) Jan-25

8 y Stand oK Cneck Date (in house) Scheduleg Check

Power meter E44198 SN GB3D512475 30-0ct-14 {in heuse chack Oct-22) In nouse chadc Da-24

Power sensor HP 84814 SN: USIT20278) O7-Oct-15 (n house chack Oct-22) In housa cheod! Dat-24

Power sensor HP B431A SN MY41093315 07-Qct-15 (in house chaos Oc-27) In hause check: Dot-24

RF generastor RAS SMT-06 SN: 100872 15-Jurv-15 {In house check Oct-22) In housa cheow: Oct-24

Notwork Anatyzer Aglent EB3SHA | SN: US31080477 A1-Mar-14 (in housa chock Oo22) In house check: Oct-24
Nameo Funcson Sigraturg s

Calbratad by P sratory Tochnic »
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Accraciied by the Swiss Acoeditaton Senvics (SAS) Accreditation No.: SCS 0108

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

SR-2502-FC011

« 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.

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

Cartificate No: D1800V2-24007_Apr24 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapclation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calcuiations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2290°C 40.0 1.40 mha'm
Measured Head TSL parameters {220202)"C 40826% 1.3 mho/m + 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 ey’ (1 g) of Head TSL Condilion
SAR measured 250 mW ingut power 8.67 Wikg
SAR for nomingl Head TSL parametors nomalized 10 1W 39.0 Wikg £ 17.0 % (k=2)
SAR sveraged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5.08 Wikg
SAR for nominal Head TSL parameters normalized to TW 20,4 Wikg £ 16.5 % (k=2)
Centificats No: D1800V2-20007_Aprz4 Pags 3of6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No. HCT-SR-2502-FC011

Impedance, ransformed to feed point 4590-7010
Retum Loss -215¢8
General Antenna Parameters and Design
[ Etectrical Detay (one direction) [ 1.203 ns |

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

The dipole is made of standard semirigid coaxial cable. The canter conductor of the fesding line is directly connected to the
gacand arm of the dipale. The antenna s therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In crder to improve matching when loaded according 1o the position as explained In the
"Measurement Conditons” paragraph, The SAR data are not affected by this change. The overall dipole length s stll

according to the Standard.

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

feedpoint may be damaged

Additional EUT Data

| Manutactured by

SPEAG

Certdficate No: D18D0V2.24007_Apr24
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DASYS5 Validation Report for Head TSL

Date: 15.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

Communication System: UID 0 - CW, Frequency: 1800 MHz

Medium parameters used: f= 1800 MHz: 6 = 1.39 Sim: & = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
« Probe: EX3DV4 - SN7349: ConvF(8.63, 8.63, £.63) @ 1800 MHz; Calibrated: 03.11.2023
» Sensor-Surfuce: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

o DASYS2 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=Smm

Reference Value = 109.6 V/m: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.9 Wike

SAR(1 g) = 9.67 W/kg; SAR(10 g) =5.08 W/kg

Smallest distance from peaks to all points 3 dB below = [0 mm

Ratio of SAR at M2 to SAR at M1 = 54.5%

Maximum value of SAR (measured) = 15.0 Wikg

dd
10

-3.00
-6.00
9.00

12.00

-15.00

0 dB = 15.0 Wkg = 11.76 dBW/ke
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Impedance Measurement Plot for Head TSL
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client HCT Certificste No.  D1900V2-5d032_Jan24
Gyeonagi-ao, Republic of Kore
IGALIBBM’IONMFIGA»TE
Otyect D1900V2 - SN:5d032
Caltirstion procedure{s} QA CAL-05.v12
Calibration Procedure for SAR \Ielldalion Souwaa bem 0.7-3 GHz
1 —% e A |
74 i
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Al calibrations have been cancucted in the dosed y fnciity: tomp 9 (22 2 3)°C and humidity < 70%
Calinration Equipment used {MAETE crtical for calbraton)
Primary Standurds D # Cal Data (Corttlicata No.) Schaduled Calinration
Powet meter NP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24
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FAF genarator R3S SMT-08 SN: 100672 15Jum 15 {in house check Oct-22) In house chacke Oct-24
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Calibration Laboratory of S  Schweizerischer Kalibrierdienst
Schmid & Partner G Service suisse détalonnage
Engineering AG Servizio svizzero di taraturs

Zeughausstrasse 43, 8004 Zurich, Switzertand S Swiss Calibration Service

Accrediled by the Swiss Accraditation Senvice (SAS) Accreditstion No.: SCS 0108
The Swiss Accreditation Servica is one of the signatories 1o the EA
Muttitateral Agreement far the racognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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.

« 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
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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MMz = 1 MHz
Head TSL parameters
The following parameters and calculations were lied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220C 40.0 1,40 mha'm
Measured Head TSL parameters (220=02)°C 41.3+68% 140 mho'm £ 6 %
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 9.97 Wikg
SAR for nominal Head TSL parametars normalized 1o TW 40.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measurad 250 mW input power 522 Wikg
SAR for nominal Head TSL parametars normalized 1o 1W 21.0 W/kg = 16.5 % (k=2)
Cantificate No: D1900V2-58032_Jan24 Page3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No. HCT-SR-2502-FC011

Impedance, transformed to feed point 5020+68)Q
Ratumn Loss -234dB
General Antenna Parameters and Design
[Eecmcsl Delay {one direction) I 1182 ns J

After long term use with 100W radiated power, anly & slight wamming of the dipole near the feadpoint Gan be measured.

The dipo is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipole, The antenna is thecefore short-circuited fee DC-signals. On some of the dipoles, small end caps
are added 1o the dipole ams In order to improve matching when loaded according to the position &s explained in the
*Measuremant Conditions” paragraph. Tho SAR data are not affected by this change. The overall dipole langth is still

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

| Manutactured by

SPEAG

Cenilicate No: D1200V2-50032 Jan24
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DASY5 Validation Report for Head TSL

Date: 18.01.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: = 1900 MHz; o = 1.4 S/m; 2, =41.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 03.11.2023
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 03.10.2023
« Phantom: Flat Phantom 3.0 (front); Type: QDOUOPSOAA; Serial: 10401

« 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 = 109.9 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.3 Wikg

SAR(1 g) = 9.97 W/kg: SAR(10 g) = 5,22 W/kg

Smuliest distance from peaks to ull points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M| = 54.9%

Maximum value of SAR (measured) = 15.5 W/kg

dB
10

-3.00
-6.00
-9.00
-12.00

-15.00

0dB = 155 Wikg = 11.90 dBW/kg

Certificate No: D1900V2-5d032_Jan24 Page S5of &
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Object D2450V2 - SN:743

Caliteation procedurs(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Catibration date March 14, 2024

Thin callbration cenfcase documents e bty o nasonal fis, which realze the phiysical units of marsurmmsets (S1)

rmwmammmmmhmmwnw«mmummu & aré part of the cortificate
Al calibrations have baen canducted i tha dosed laboratory tachity: emwironment teemparature (22 = 3)°C and humidty < 70%

Caltraton Equpment used (MATE ciitical for calbeation)

Primury Standards L Cal Date (Cerficate No | Schedulad Calbeution
Power meater NRP2 SN 104778 30-Mae-23 (No. 21 703804068055 Mar-22

Power sensor NAF-291 SN 103244 30-Mar23 (N0 217-03804) Mar-24

Powsr sensor NRP-Z21 SN: 103245 30-Mar-23 (No. 21703805} Mar-24

Relerence 20 B Atenuator SN! BHAIM (20x) 0-Mar-23 (No, 217036808} Mar-24

Typa-N mesmach combnation SN: 210882 / 06327 I0-Mar-23 (No. 217-03810) Mar-24

Redarance Probe EXI0VE 5N; 7349 03-Now23 (No. EX3-7349 Now23) Moy 24

DAES | SN: 6t 30-Jan-24 (No. DAE4-801_Jan2d) Jan-25
Secondary Standuis D ¥ Chack Date (in houes) Schaduled Check |
Power meler E44158 SN GB38512475 30-Cet-14 (0 howse chack Oct-22) In house chack: Oce-24
Pawet sensar HP B381A SN usaraazvey 07-0¢1-15 (0 howse chadk Oct-22) In house chock: Oct-24
Power 96nsor HP BAS1A SN: MY41093315 07-0¢ct-15 (in house chack Oct-22) In house chack: Oct-24
FAF germrsar AAS SMT-06 SN, 100972 15Jun15 {In housa check Oa-22) In house check: Oct-24
Netwaork Analyzer Aglert EB3S84 | SN: US41080477 31-Mar-14 (in house chook Oct-22) In hause check: Oct-24

Nama Function e
Calbrated by Kraiienk Franje Labaratary Techrician
Approved by Svan Kinn Tachnical Maragar -~ -
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Calibration Laboratory of

o e KalibAGH
Schmid & Partner Service suisse d'étalonnage
Engineering AG Sorvizio svizzeto di taratura
Zoughausstrasas 43, 5004 Zurich, Switzeriand o Swiss Callbration Service
Accrediied by the Swiss Accredilatice Sarace (SAS) Accreditation Ro.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreemant for the recognition of callbration centificates

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-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 detalls 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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Measurement Conditions

DASY system configuration, as far as not given on 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, gz =5mm
Frequency 2450 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 392 1.80 mha/m
Measured Head TSL parameters (220+02)"C 3B5+6% 1.83 mho/m + 6 %
Head TSL temperature change during test <05°C —

SAR resuit with Head TSL

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

SAR measured 250 mW input power 13.1 Wkg

SAR for nominal Head TSL paramaters normalized 1o 1W 51.8 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL conddtion

SAR measured 250 mW input power 6.08 Wikg

SAR lor nominal Head TSL parameters normalized 10 1W 24.2 Wikg = 16.5 % (ka2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed 1o feed point 5450 +6102
Returmn Loss -228d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.159 ns |

After long term use wih 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 i directly connected to the
sacond arm of the dipole. The antenna is therefore shont-circuited for DC-signals, On some of the dipoles, small end caps
are addad to the dipole arms in order to Improve matching when loaded according to the position as explained in the
*Measurement Conditlons” paragraph. The SAR data are not affected by this change. The overall dipole length iz saill
a&ccording 1o the Standard.

No excessive forca must be apphed to the dipole arms, bacause they might bend or the sokdered connections near the
feedpeint may be demaged

Additional EUT Data

| Manutactured by | SPEAG
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DASYS Validation Report for Head TSL

Date; 14.03.2024
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communicution System: ULD 0 - CW; Frequency: 2450 MHz

Medium parumeters used: f = 2450 MHz: o = 1.83 S/m; & = 38.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
» Probe; EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 245() MHz; Calibrated: 03.11.2023
»  Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibruted: 30.01.2024

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; 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=Smm

Reference Value = 115.1 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 26.4 Wikg

SAR(I g) = 13.1 W/kg; SAR(10 g) = 6.09 W/kg

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

Ratio of SAR at M2 to SAR at M1 = S0.1%

Maximum value of SAR (measured) = 21.4 Wrkg

dB
0

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =214 W/kg = 13,30 dBWikg
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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 cSAR3DV2-AIL

SAR result with SAM Head (Top = C0)

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

SAR for nominal Head TSL parameters normalized to 1W 55.2 Wikg £ 17.5 % (k=2)

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

SAR for nominal Head TSL pararmeters normakized to 1W 25.7 Wikg = 16.9 % (ke2)
SAR result with SAM Head (Mouth = F90)

SAR sveraged over 1 em’ (1 g) of Head TSL Condition

SAR for nominal Head TSL paramsters normalized fo 1W 56.3 W/kg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameaters normalized to TW 27.0 W/kg = 16.9 5 (ka2)
SAR result with SAM Head (Neck = HO)

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

SAR for nominal Head TSL parameters normalized to 1W 53.0 Wikg = 17.5 % (k=2)

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

SAR for nominal Haad TSL parsmaters normallzed to 1W 24.6 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAH lor nominal Head TSL parameters normakized to 1W 34.0 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normakzed 1o TW 17.1 Wikg = 16.9 % (k=2)
’ Addtional assassments oulside the curent =cope of SCS 0108
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Calibration Laboratory of o, (G Schwalzarischer Kalibrierdianst
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Engineering AG % Sarvizio svizzero di taratura

Zeughausstrasse 3, 8004 Zurlch, Switzerland 4@,—’-‘ o/ S gwiss Calibeation Service

Accrediod by e Swiss Accraditation Serace (SAS)
The Swiss Accreditation Service is ome of the signatories to the EA
Multilaternl Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Client HCT Cenificate No. D2600V2-1015_Apr24
Gyeonggi-do, Republic of Korsa
(CALIBRATION CERTIFICATE :
ot D2600V2 - SN:1015 a0 2 /
ST I o TV B S
Caltation procecurels) QA CAL-05.v12 I _Sigagpelic) | e
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz |
Cadbention date April 22, 2024

This cafibration cerificartn documents the tracsabity 10 natianal standards, which realtze the physical units of measuremonts (51,

Tham and the s aith cord probablity are given on the following pages and we part of e cenicats.
Al callbrations have been conaucsad in e chsad y faciity: ar tampenture (22 + 31°C and humidity < 70°%
Caliteation Equipmend used (MATE crical for calibration)
Primary Standards v Cal Date (Certiticate No.) Scheouled Cafibration
Fawer meler NRP2 SN 104778 26-Mar-24 (Na, 217-04036X40G7) Mar-25
Fawer secsor NRP-201 SN 1056244 26.Mar-24 (No. 217-04038) Mar-25
Power sersor NRP-Z81 SN 103245 26-Mar-24 (No. 217-04037) Mar-28
Raleesocs 20 dB Attenuator SN BHE304 (20k) 26:-Mar24 (No. 217-04046) Mar-25
Type-N msmatch combination SN: 310682 / 08327 26-Mar-24 (No. 277-(M047) Mar-25
Raterancs Probe EX3DVA SN T34 03-Nov-23 (No. EX3-7348 Nov23) Nov-24
DAE4 5N 601 30Jan-24 (No, DAE4-801_Jar24) Jan-25

. Secondary Standaris 102 Check Date (in housa) Scheduled Check

| Powar metar E44166 SN: GB3S512475 30-Oct-14 in house check Oct-22) in hause check: Oct-24
Power sansot HP BLETA | SN, US37262789 07-0ct 15 (In house check Oct-22) in hause check: Oct-24
Power sensor HE B4§1A SN MY41083315 07-0¢2-15 {in house check Oct-22} I house check: Oct-24
HF genarator RAS SMT-08 SN 100972 15-Jun-18 (in housk check Oct-22) M house chack: Oct-24
Metwork Analyzar Agtom EB3S8A | SN US41000477 31-Mar-14 {in house check Oct22) I houss check: Oct-24

Nama Functon Sigrature
Calbrated by Joanna Lieshaj Laboratory Technican :
7#([‘_;;/

Approwved by Svon Kibn Tochrical Manager

DR

Sssoad: April 23, 2024

I_nu calibration cedilicate shul not be roproduced axcept in full without writtan approvl of the

Y
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Calibration Laboratory of é\e\'@'r—,ﬂ s s Kalibeierd
Schmid & Partner %" G Service suisse détalonnage
Engineering AG g Servizio svizzero df taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland % ,'m‘w\t S Swiss Calibration Service
Accrodited by the Swiss Accrediation Servico (SAS) Accreditation No,; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Muttilateral Agr for tha recognition of calibration cortificates
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/NEEE 62200-1528, “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 detalls 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 Paramelers 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

multiphed by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

rted uncertainty of measurement is stated as the standard uncertainty of measurement

Certificate No: D2600V2-1015_Apr24 Page 2 of 6
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Measurement Conditions
DASY system configuration, a5 far 25 nol given on page 1
DASY Varsion DASYS2 Vv52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 30.0 1.86 mha/m
Measured Head TSL parameters (220202)°C 3TA26% 204mhoim 6 %
Head TSL tempersature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condilion
SAR measured 250 mW input power 14.5 Wikg
SAR for nominal Mead TSL parameters normalized to 1W 56.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.41 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 252 Wikg £ 16,5 % (k=2)
Cartificats No: D2600V2-1015_Apr24 Paga 30f6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No. HCT-SR-2502-FC011

Impedance, transformed to feed point 4840-512

Retum Loss -252dB
General Antenna Parameters and Design

Electrical Delay (one direction) l 1150 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 semirigld coaxial cable, The center conductor of the feeding line is directly connected lo the
sacond 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 ordér Lo improve matching when loaded according fo the position as explained in the
*Measurement Condifions™ paragraph, The SAR data are not affected by this change. The overall dipole length is stilt

according to the Standsard.
No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may ba damaged.
Additional EUT Data
| Manufactured by SPEAG |

Certificate No: D2600V2-1015_Ape24
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DASYS5 Validation Report for Head TSL
Date: 22.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015
Communication System: UID 0 - CW; Frequency: 2600 MHz )
Medium parameters used: = 2600 MHz; o = 2,04 S/m; & = 37.4: p= 1000 kg/m’

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

DASY352 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz, Calibrated: 03.11.2023
« Sensor-Surface; 1. 4mm (Mechamecal Surface Detection)
« Electronics: DAE4 Sn601:; Calibrated: 30.01.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; 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=3mm, dy=5mm, dz=5mm

Reference Value = 119.3 V/m; Power Drnift = 0,05 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(I g) = 14.5 Wikg: SAR(10 g) =~ 6.41 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 49.4%

Maximum value of SAR (measured) = 24.2 Wkg

+-4.96
-9.92
-14.88

-19.84

24.80

0dB = 24.2 Wikg = 13.84 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of o, aman Schweizertscher Kallbrierdienst
Schmid & Partner % “ g Service suisse d'dtalonnage
Engineering AG e \ Servizio svizzero di tarstura
Zeughausatrasse 43, 8004 Zurich, Switzerland e e 2/ S swiss Calibration Service
Accredited by the Swiss Accreditaton Senice (SAS) Accreditation No.. SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ageeement for the racognition of calibration certificates

Calibeation gate:

This calibeation certificate documents the tracaablity to national standards, which realize the physical unts of measurements (51),
The measuraments and 1ha uncarsintes with confidence probability ara given on the following pages and are part of the certificate.

Al calibrations have been conducied in the dosad laboratory fadility. enviconment temperstise (22 £ 3)°C and humidity < 70%.

Calibration Equipmant used (MATE critical for calibeation)

Primary Standards D # Cai Date (Certificate No.) Scheduled Calibration

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

Pawar sensor NRP-Z91 SN: 103244 30-Mar-23 (No, 217-03804) Mar-24

Pawer sansar NRP-Z9 SN: 103245 30-Mar-23 (No, 217.03805) Mar-24

Ref 20 d8 Attenuator SN: BHEIH (20) 30-Mar-23 (No, 217-03809) Mar-24

Type-N mismatch combinatan SN: 310982/ 06327  30-Mar-23 (No. 217.03810) Mar-24

Roference Probe EX3DV4 SN: 3503 O7-Mar-23 (No. EX3-3503_Mar23) Mar-24

DAE4 SN: 601 03-0ct-23 (No. DAE4-601_Oct23) Oct-24

Secondary Standards 0¥ Check Date (in house) Scheduled Chack

Power mater £44198 SN: GB3IR512475 30-Oct-14 {In housa check Oct-22) 10 house check: Oct-24

Power sensor HP 8481A SN- US37292783 07-Oct-15 (in housa check Oct-22) In house check: Oct-24

Power sensor HF 8481A SN MY41093315 07-0¢ct-15 (In housa check Oct-22) In houss check: Oct-24

RF generator R&S SMT-05 SN: 100872 15-Jun-15 (in house check Oct-22) In house check: Oct-24

Network Analyzer Agllant E8358A | SN US41080477 31-Mar-14 (In house check Oct-22) in house check: Oct-24
Name Funcion

Approved by:

This caiibration certificate shak not ba reproduced axcept in full without wiitlen approval of the kaboratory.
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Calibration Laboratory of S, S  Schwsizerischer Kafibrierdienst

Schmid & Partner % G Service suisse détaionnage
Engineering AG e Sarvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % /‘ﬁ‘\ly} S swiss Calieation Service

Accrecited by the Swiss Accreditason Senvice (SAS) Accreditation No.: SCS 0108

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

Multitateral 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-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 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 resuit.

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 DASYS52 V52.10.4
Extrapolation Aagvanced Extrapolation
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 3500 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 379 2.91 mha/m
Measured Head TSL parameters (22020.2)°C 38126% 2.90 mhoim £ 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 100 mW input power 6.50 Whkag
SAR for nominal Head TSL parameters normalized to 1W 65.1 Wikg £ 19.9 % (k=2)
SAR averaged over 10 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 24.6 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5190-38i0
Retumn Loss -276dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) l 1.130ns ]

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 coaxla! cable. The center canductor of the feeding fine 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 1o 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 {o 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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DASYS Validation Report for Head TSL
Date: 23.01,2024
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1132
Communication System: UID 0 - CW; Frequency: 3500 MHz
Medium parameters used: f= 3500 MHz o = 2.9 S/m; & = 38.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration;
« Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) (@ 3500 MHz; Calibrated: 07.03.2023
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 03.10.2023
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Senial: 1001

« DASYS252.10.4(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 = 66.18 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 6.50 W/kg; SAR(10 g) = 2.46 W/kg

Smallest distance from peaks to all points 3 dB below = 8,4 mm

Ratio of SAR at M2 to SAR at M| = 75.7%

Maximum value of SAR (measured) = 12.2 Wikg

dg
0

-6.94
-13.89
-20.83

-27.78

-34.72

0dB = 12.2 Wkg = 10.86 dBW/kg

Cartificate No: D3500V2-1132_Jan24 Page Sof 6

F-TP22-03 (Rev. 06) Page 108 of 132

The report shall not be (partly) reproduced except in full without approval of the laboratory.



H—a- Report No. HCT-SR-2502-FC011

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of 2887 sy 8 Bobwsherchs KRmian
Schmid & Partner S (i dpanta o
Engineering AG Ny ;) S Swiss Calibration Sarvice
Zaughausstrasse 43, BI04 Zurich, Switzertand LN Sy
Accredited by the Swiss Accrediiation Service {SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multiiagteral Agreement for the recognition of calibration certificates
Client HCT Cartificate No. D3700V2-1105_Sep24
Gyeonggl-do, Republic of Korea
CALIBRATION CERTIFICATE N S i
e —— .CN8 B "]
- A 213 A
Chject D3700V2 - SN: 1105 W e Y2l 7 B -
L (T 3 Y A B [ 710
Catbration procadure(s) QA CAL-22v7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz

Calbration date September 18, 2024

This calibration cartificate documants the traceabiity to national standarda, which realize the physical units of measurements (Si).
The measurements and {he uncertainties with confidence probability are given on the following pages and are part of the certificata.

All caliteations have been conducted In the closed laboratory facility: environment temperature (22 £ 31°C and humidity < 70%.
Calbration Equipment used (MSTE cntical for calibeation)

Primary Siandarcs ] Cal Date (Certificate No | Scheauied Cal

" Powsr Sensor A&S NAP33T SN 100867 | 28-Mar-24 (No. 217-04038) Mar-25

" Pawer Sensor ALS NAP 1A SN: 101850 | 22-Jui-24 (No. 4030A315008547) Ju25

" Specirum Analyzer PSS FSVA0 SN: 107832 | 25-Jan-24 (No. 4030-315007551) Jan-25

[ Mismaich; Shor [S4188] Alterusior [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25

OGP DAK12 SN: 7018 05-0ct-23 (No. OCP-DAK12-1016_0ct23) Oct-24

| OCP DAX.35 N: 1248 05-0ci-23 (Na. OCP-DAK3.5-1249 0ct23) Qot-24

[ Reforanca Proba EXSOVA “ BN 7348 03-JUn-24 (No. EX3-7348_Jundé) Jun-25

[ DAEdip TSN 1838 | 10-Jan-24 (No. DAERIp-1836_Jan24) Jan-25

[ Secondary Standaras D Chock Date (in house) Scheduled Check
ACAD Source Box [ SNI1000 | 2B-Way-24 (No. 675-ACAD_Source_Box-240528) | May-25
Signal Generator RS SMET00A | SNI1B2081 | 26-May-24 (No. 675-CAL16-54568.240528) May-25
Mismatch; SMA [ SNiT102 | 22-May-24 (No. 675-Mismaich_SMA-240622) | May-26 |

Narma Funation Signature

Cadbrated by Kresimir Franjié Laboratory Technician K

Approved by Sven Kohn Tochnical Manager f/é’

Issued: Septamber 18, 2024
This callbration certificate shall not be reproduced except in full without written appraval of the laboratory.
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S Schwalzerischer Kallbrierdienst
Callbfatlon Laboratory of p
Schmid & Partner C servizio m‘d"‘m‘""""
Engineering AG S Swiss Callbration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland
Accradted by the Swiss Accreditation Sarvice (SAS) Accredisation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multllateral Agreament for the recognition of callbration certificates

Glossary

TSL tissue simulating fiquid
ConvF  sensitivity In TSL/ NORM x,v,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards

« |[EC/IEEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Fraquency Flelds From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Modals,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)®, October 2020,

« 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 detads are available from the Validation Report at the end of the certificate. Al figures
stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole Is mounted with the spacer to position i feed point exactly below the centar
marking of the fiat phantom section, with the arms oriented parallet to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the fiquid filled
phantom. The impedance staled is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. No uncertainty required,

* Electrical Delay; One-way delay belween the SMA connector and the antenna feed point. No uncertainty required

* SAR measured: SAR measured at the stated antenna input power

* SAA normalized: SAR as measured, normallzed to an input power of 1 W at the antenna connector,

* SAA for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result.

The reparted uncertainty of measurement |s stated as the standard uncertainty of measurement muitiplied by the
coverage factor k=2, which for & normal distribution correspands 10 a coverage probability of approximately 95%.

Cortificate No: D3700V2-1105_Sep24 Page 20of6

F-TP22-03 (Rev. 06) Page 111 of 132
The report shall not be (partly) reproduced except in full without approval of the laboratory.



HHCT

D3700V2 - SN: 1108

Measurement Conditions
DASY system configuration, as far as not given on page 1

Report No. HCT-SR-2502-FC011

September 18, 2024

DASY Version DASYS Module SAR 1840
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom )
Distance Dipole Canter - TSL 10 mm with spacer
Zoom Scan Resclution | dx, dy = Smm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency | 3700MHz +1MHz
Head TSL parameters at 3700 MHz
The following parameters and caiculations were applied
Temporature Permittivity  Conductivity
Nominal Head TSL psrameters 220°C 377 3.12 mha/m
Measured Head TSL parameters {22.0 =0.2)°C 37.4 +6% 3.07 mho/m +6%
Head TSL temperature change during test | <05°C
SAR result with Head TSL at 3700 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 6.83 Wikg
SAR for nominal Head TSL parameters normafized to TW 69,3 Whg £15.9% (k=2)
| SAR averaged over 10 em® (10 g) of Head TSL Condition
| SAR for nominal Head TSL parametars 20 dBm input powsar 254 Wikg l
: SAR for nominal Head TSL parameters normalized to 1W 25.4 Whg =19.5% (k= 2)
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D3700V2 - SN: 1105 Seplember 18, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3700 MHz

Impedance 47.00~1450
Return Loss -203dB

General Antenna Parameters and Design

| Electricai Delay (one direction) | 1138 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 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, smali end caps are
addad to the dipole arms In order to imprave maiching when lcaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall cipole length is stlll
according to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered
connactions near the feedpoint may be deamaged.

Additional EUT Data
| Manutactured by SPEAG _]
Certificate No: D3700V2-1105_Sep24 Page 4 of &
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D3700V2 - SN; 1105 September 18, 2024

System Performance Check Report
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D3I700V2 - SN: 1105 September 18, 2024

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of i-‘\"‘l")","'z; Schwalzerischer Kallbrierdienst
Schmid & Partner — Service suisse détalonnage
Engineering AG 2 & Servizio svizzero d| taratura
Zeughaussirasse 43, 8004 Zurich, Switzeriand ‘:@y’ ). S Suan Catibeation Service
DL
Accredited by the Swiss Accroditation Service (SAS) Accreditation No.: SCS 0108

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

—— RIS e S T

This calibration certificate cocuments the raceablity (o national standands. which realize the physicsi urits of measurements (S1),
The measurements and the uncenainties with confidence peobability are given cn the following pages and are part of the cestficate.
All calrations have been conducted In the tiosed laboralory faclity. environment lemperature (22 + 3)°C and hurmidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Ceriificate No.) Scheduled Calitration
Power mater NRP2 SN: 104778 26-Mar-24 {No, 217-0403604037) Mar-25
Powar senscr NRP-Z9 SN: 103244 26-Mar-24 (No. 217-04036) Mae-25
Power sansor NRP-Z91 8N 103245 26-Mar-24 (No. 217-D4037) Mae- 25
Realerence 20 dB Attenuator SN: BHO394 (20k) 26-Mar-24 (No. 217-04046) Mar-23
Type-N mismatch combination SN: 310882 /06327  26-Mar-24 (No. 217-04047) Msr-25
Raefersnce Probe EX3DV4 SN 3503 07-Mar-24 (No. EX3-3503_Mar24) Mar-25
DAE4 SN T8 16-Feb-24 (No. DAE4.T81_Feh24) Feb-24
Secondary Standards 0# Check Date (In house} Scheduled Check
Power mater £44198 SN: GB39512475 30-Oct-14 (In housa check, Ocl-22) In heuse chedk Oct-24
Power sansor HP 84814 SN: US372082783 07-0¢t-15 (in house check Oct-22) In house check: Oct-24
Power sansor HP B481A SN: MY410083315 07-0¢t-15 (in house check Oct-22) In house check: Oct-24
RF gansrator R&S SMT-D8 SN: 100872 15-Jun-15 {In house chack Oct-22) In house check: Oct-24
Network Analyzer Aglant ES358A | SN- US41080477 31-Mar-14 (In house check Oct-22) In house check: Oct-24
Name Functian

- h—— e

Approved by:

Issued: May 21, 2024

This calitration certificate shall not be reproduced axcept in full without weitten appraval of (he boraiony.
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Calibration Laboratory of S, §  Schweizerischer Kalibrierdienst
Schmid & Partner % o Service suisse étalonnage
Engineering AG G Servizio svizzero & taraturs
Zeughausstrasse 43, 8004 Zurich, Switzeriand K N S swiss Calitration Service
il
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

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

* 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 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 not gmn on page 1.

DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm,dz =1.4mm Graded Ratio = 1.4 (Z direction)
Frequency 3900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 375 3.32 mha/m
Measured Head TSL parameters (220+02)°C 381x6% 326 mhoim £ 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 100 mW input power 6.72 Wiy
SAR for nomina! Head TSL parameters normalized to TW 67.6 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW input power 2.35 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 23.6 Wikg £ 19.5 % (k=2)
Certificate No: D3900V2-1086_Mayz4 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 440Q-57 2
Return Loss -21.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.089 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connectad 1o 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 1o improve matching when loaded according o the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole iength is still

aceording to the Standard
No excessive force must ba 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 B
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DASYS5 Validation Report for Head TSL

Date: 21.05.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1086

Communication System: UID 0 - CW; Frequency: 3900 MHz

Medium parameters used: f= 3900 MHz 6 = 3.26 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 - SN3303: ConvF(7.32, 7.32, 7.32) (@ 3900 MHz; Calibrated: 07.03.2024
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Electronies: DAE4 Sn781: Calibrated: 16.02.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

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

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

Reference Value = 69.07 V/m; Power Dnift = 0.08 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 6.72 W/kg; SAR(10 g) = 2.35 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 74.9%

Maximum value of SAR (measured) = 13.0 W/kg

-7.55
-15.10
-22.65

-30.20

37,75

0dB=13.0Wkg=11.15dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of \‘&"
Schmid & Partner %
Engineering AG T PR

i

il

e
Accrodited by the Swiss Accreditntion Service (SAS)

The Swiss Accreditation Service ks one of the signatories to the EA
Multiisteral Agreement for the recognition of calibration certificates

This calitraton cerfificate documents the traceabiity 1o national standards, which reaize the plysical units of measuramants (S1).
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

NA 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
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
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, s far as not given on page 1.

DASY Version DASYS52 V82,104

Extrapolation Advanced Extrapolation

Phantom Modular Flal Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

Frequency 5600 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.

5750 MHz £ 1 MHz

5800 MHz £ 1 MHz

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 358 4.71 mho/m

Measured Head TSL parameters (22020.2)"C 371+6% 4,65 mho/m £ 6 %

Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 797 Wiky

SAR for nominal Head TSL parameters normalized to 1W 80.2 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input pawer 2,28 Wkg

SAR for nominal Head TSL parametears normalized o 1W 23.1 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Pormittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mhoim

Measured Head TSL parameters (220202)°C 366526 % 5.05 mho/m £ 6 %

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

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

SAR measured 100 mW input power B.17 Wikg

SAR for nominal Head TSL parameters normalized to 1W 82.1 Wikg £19.9 % (k=2)

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

SAR measured 100 mW input power 2.33 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.5 Wikg £ 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 mho/m

Measured Head TSL parameters (220+0.2)°C 363+6% 522 mho/m £ 6 %

Head TSL temperature change during test <06°C — —
SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW input power 7.95 Whka

SAR for nominal Head TSL parameters normalized to 1W 79.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.26 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Report No. HCT-SR-2502-FC011

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 527 mho/m

Measured Head TSL parameters (220+0.2)°C 362+6% 5.27 mhoim £ 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 pawes 7.89 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.3 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 224 Wikg

SAR for nominal Head TSL paramelers normalized to 1W 22.5 Wikg * 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed Lo feed point 43.00-27jQ
Return Loss -308d8B

Antenna Parameters with Head TSL at 5600 MHz

Impedanca, transformed to feed point 5420+19i0
Return Loss ~27.1dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 1o feed point S610Q+1610
Relurn Loss - 248 ¢B

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed 1o feed point 5530+ 05iQ
Return Loss -259dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.196 ns il

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 cabie. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna Is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms In order 1o improve maltching when loaded according to the position as explained in the
“Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length Is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG |
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DASYS5 Validation Report for Head TSL
Date: 19.04.2024
Test Laboratory; SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1107

Communication System: UID 0 - CW: Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz, Frequency: 5800 MHz

Medium parameters used: f= 5250 MHz; 6 = 4.65 S/m; &= 37.1; p= 1000 kg/m” ,

Medium parameters used: f= 5600 MHz: ¢ = 5.05 S$/m; & = 36.5; p = 1000 kg/m’ ,

Medium parameters used: f= 5750 MHz; o = 5.22 S/m; £ = 36.3; p = 1000 kg/m’ ,

Medium parameters used: f= 5800 MHz; o = 5.27 S/m; £ = 36.2; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) @ 5250 MHz, ConvF(5, 5, 5) @ 5600 MHz,
ConvF(4.98, 4.98, 4.98) (@ 5750 MHz, ConvF(4.86, 4.86, 4.86) @ 5800 MHz; Calibrated:
07.03.2024

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.01.2024

« Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.147501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 73.63 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 26,9 Wikg

SAR(I g) = 7.97 W/kg; SAR(10 g) = 2.29 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 70.9%

Maximum value of SAR (measured) = 18.2 Wikg

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 = 72.81 V/m; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(1I g) = 8.17 Wikg: SAR(10 g) = 2.33 W/kg

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

Ratio of SAR at M2 to SAR at M| = 68%

Maximum value of SAR (measured) = 19.4 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 71.06 Vim; Power Dnift = 0,09 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 7.95 Wikg: SAR(10 g) = 2.26 W/kg

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

Ratio of SAR at M2 10 SAR at M1 = 66.2%

Maximum value of SAR (measured) = 19.1 W/kg

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 = 71.08 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g) = 7.89 W/kg: SAR(10 g) = 2.24 Wikg

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

Ratio of SAR at M2 1o SAR at M| = 65.8%

Maximum value of SAR (measured) = 19.2 W/kg

-1.00

-14.00
21.00

-28.00

-35.00

0dB = 19.4 Wkg = 12.88 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 cSAR3DV2-RL |
SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normalized to 1TW 85.8 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters narmafized to 1W 24.8 Wikg * 19.9 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for nominal Head TSL parameters normalized to 1W 85.0 Wkg * 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 24.0 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 83.1 Wikg + 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 239 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 normakized to 1W 53,8 Wkg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 18.3 Wikg £ 19.9 % (k=2)

! additional assessments autside the current scope of SCS 0108
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Conditions (f=5800 MHz)

Phantom | SAM Head Phantom | For usage with csAR3DV2-RIL
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 B82.4 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 23.4 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for nominai Head TSL parameters normalized to 1W 89.1 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 254 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Neck)

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

SAR for nominal Head TSL parameters normalized to 1W 79.5 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters noemalized 1o 1W 224 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 o 1W 56.6 Wkg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 19.1 Wikg £ 19.9 % (k=2)

N
~ Aaditional assessments cutside the current scope of SCS 0108
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