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TUID | Rev | Communication System Nama Group PAR (08) | UncF k=2
10825 | AAF | 5G NR (CP-CFDM, 100% RS, 100MFz. QPSK, 30 kHz) SGNAFRITOD | 8.40 FO
10830 | AAE | 56 NA (GP-GFDM, 1 RB, 10 MHZ, GFSK. 50 kHz) SGNAFRITOD | 7.63 108
10831 | AAD | 53 NR (CP-OFDM, 1 RB, 15 Mz, QPSK, 50 kHz) SGNAFRITOD | 7.7a 208
10832 | AAE | 5G NA (CP-OFDM, 1 AB, 20 Mz, QFSK, 60 kHz) SGNRFRITOD | 7.74 208
10833 | AAD | 5G NR (CP-OF DM, 1 AB, 25 Wiz, QPSK, 60 kHz) EGNAFRITOD | 7.70 206
15834 | AAE | 5G NR (GP-GFDM, T AB, 50 MHz, GPSK, 50 kHz) SGNRFRITOD | 7.5 208
1083% | AAF | 5G NA (CP-CFOM, 1 AB, 40 MHz, QPSK. B0 kHZ) EGNAFRITOD | 7.70 208
10838 | AAE | 5G NA (GP-OF DM, 1 AB, 50 MHz, GFSK, 50 kHz) SGNAFRITOD | 786 366
10837 | AAF | 5G NR (CP-OFDM, 1 AB, 60 MHz, QPSK. 60 kHz) SGNRFRITOD | 7.68 =68
10B33 | AAF | 5G NR (CP-OF DM, 1 AB, 80 MHz, QPSK, B0KHz) SGNAFRITOD | 790 =54
10640 | AAE | 5G NRA (CP-OFCM, 1 RB, S0MHz, QPSK, 60KHZ) EGNAERITOD | 7.67 295
10841 | AAF | 5G NR (CP-OFDM, 1 A8, 100MHz, GPSK, 80KHz) SGNAERITOD | 701 =56
10843 | AAD | 5G NR (CP OF DA, 60% AB, 16 MHz, QPSK. B0KHz) SGNAFRITOD | 849 296
10844 | AAE | 5G NR (CP-CFDM, 50% AB, 20 MHz, GPSK, B0kHz} SGNAFRITOO | 8.4 195
10546 | AAE | 5G NA (CO-OFDM, S0 B, 30 Mz, GPSK, 80KHzZ) 5GNAFRI T00 | 8.41 198
108540 | AAE | 5G NA (CP-CFDM, 100% RB, 10 MHz, GESK, B0 kHz) SGNRFRIT00 | 8.04 498
10855 | AAD | 5G NA (CP-OEDM, 100% RS, 16MHz, QPSK, BOKH2) SGNRFRIT0O | 8.8 198
10856 | AAE | 5G NA (CP-OFDM, 1005 RS, 20 MHz, GPSK, 60 kHz) SGNAFR1TCO | 8.7 =58
10857 | AAD | 5G NA (CP-OFOM, 100% RS, 25 MHz, GIPSK, BOKF) SGNRFEI 100 | 835 198
10856 | AAE | 5G NR (GP-OFDM, 100% RS, 30 MAz, GESK, 50Kk SGNRFRITOD | 836 258
10850 | AAF | 5G NR (CP-OEDM, 100% RB, 40 MHz, GPSK, 60 kkz) SGNRFA1IDD | 634 198
70860 | AAE | 5@ NR (CP-OFDM, 100% FB, 50 MHz, GPSK, BOKKZ] SGNRFRITOD | 841 396
10861 | AAF | 5G NR {CP-OFDM, 1005 RB, 50 MRz, QPSK, 0Kz, EGNA FAI DD | 840 396
10865 | AAF | 5G NA {GP-OFDM, 100%% RS, 50 MRz, GPSK, BOKHZ) SGNRFRITO0 | 841 196
10864 | AAE | 5G NR {CP-OFDM, 100% RS, 90MHz, QOPSK, 60kHz) EENRFATTOD | 857 298
10865 | AAF | 5G NA (GP-OFDM, 1009% RS, 100 MHz, QPSK. 50 kHz) SGNARFATTOD | 641 196
10866 | AAF | 53 NR |DF 5. OFDM, | A8, 100 MHz, GPSK, 30z, BENR FAL 10D £88 9E
10868 | AAF | 5G NR (DF .s-OF DM, 100% RB, 100MHz, QPSK, 50kHz) CENRFATTOD | 589 196
10869 | AAE | 5G NR (DFT--OFDM, | RB, 100MHz, GFSK, 120 kH2) SGNRFAZTDD | 575 98
10870 | AAE | %G NR {DFTs-OF DM, 100% AB, 100MFz, QPSK, 120kHz) SGNRFAZTOD | 585 136
10871 | AAE | 5G NR (DF T.5-OF DM, | A8, 100MHz, 160AM. 120%H7) EGENR FRZTOD | 575 296
70872 | AAE | 5G NR {DF Ts-OF DM, 100% AE, 100MPz, 16GAM, 120kHz) EGNAFAZTOD | 652 196
10873 | AAE | 5G NR (DFT5-OFDM, | 8B, 100MHz, GHOAM. 120KH7) SGNAFAZTDD | BRI 19E
10874 | AAE | 56 NR (DFT:5-OF DN, 100% RB, 100MHz. 540AN, 120 kHz) SGNRFRZTOD | 665 496
10875 | AAE | 5G NA [GP-OFDM, 1 AB, 100MHz, GPSK, 120 kHz) SGNAFRZTOD | 7.78 196
10876 | AAE | 5G NR {GP-OFDM, 100% B8, 100 MHz, QPSK, 120%Hz) SGNRFRZTOD | 6433 196
10877 | AAE | 5G NR [CP.OFDM, 1 RS, 100MHz, 16GAM, 120 kHz) SGNRFAZTOD | 795 196
10878 | AAE | 5G NR (CP-OFDM, 100% RB, 100 MHz, 160AM, 120KHz) SGNRFRZTDD | BA1 196
10878 | AAE | 5G NR (CP-OFDM, 1 RS, 100 MHz, 54GAM, 120 kHz) SGNRFAZTOD | 612 FTT
T0880 | AAE | 53 NR (CP.OFDM, 1005 B8, 100 MHz, E40AM, 120%Hz] EGNRFRAZTOD | 8438 06
10881 | AAE | 5G NR [DFT-5-0FDM, | AB, 50 MHz, QPSK, 120kKz) SGNAFA2TOD | 575 Py
0882 | AAE | 5G NR [DFT.=.OF DM, 100% RB, 5 MHz, OPSK, 120kHz) SGNRFAZTOD | 506 06
0883 | AAE | BG NA (DFT-s-OFDM, 1 RB, 50 Mz, 16QAM. 120%H7] SGNAFAZTOD | 657 06
10884 | AAE | A5G NR {DFT-5.0FDM, 100% RS, 50MHz, 16QAM, 120KkRz) SGNRFA2TOD | 653 86
T0885 | AAE | SG NR {DFT.-OF LM, 1 AB, 50 Maiz, B4QAM, 120kHz) SGNAFAZTOD | 6.6 a6
70885 | AAE | 5G NR (DFT-5-OF DM, 100% RE, 50 MF2. G4GAM, 120kH7) 5GNRFRZTOD | 6.6 186
10887 | ARE | 5G NR [CP-OFOM, 1 RS, 50MHz. OPSK, 120 kHz) SGNAFR2TOD | 7.78 486
10888 | ARE | 5G NP, [CP-OFDM, 100% BB, 50 MHz, GPSK, 120 kHz) SGNAFR2TDD | 885 106
70883 | AAE | EG NR [CP-OFOM, 1 i, 50MHz, 18GAM, 120 kHz) SGNRFR2TOD | 8.02 108
10850 | AAE | BG NR (CP-OFDM, 100% A8, 50 MHz, 160AM, 120KHz) 5GNAFR2 TOD | 8.40 106
70891 | AAE | B NR [CP-OFOM, 1 RS, 50 MHz. 40AM, 120 kiRz) 5G NR FR2 TOD EXES 86
A0AGD | AAE | RGNR (CR-OFNM 10000 DR RO MMy, m&ll, 120%H7} S5GNRFR2 TDD 241 P
10857 | AAE | SG NR (DF T-5-OFDM, 1 RB, 5 MHz, GPSK, 30KHz} SGNRER TOD | 566 96
10888 | AAC | SQ NR [DF T-5-CFOM, 1 AB, 10MHz, QPSK, 30 KMz GGNRERITOD | 567 1986
10859 | AAB | 5G NR [DFT-5-0FDM, 1 AB, 156 MHz2, GFSK, 30 kHz) SGNRFRIYOD | 567 96
10900 | AAC | 5G NR (DF 1-5-CFDM, 7 AB, 20MHz, GPSK, 30 kHz) 5GNRERITOD | 568 96
10901 | AAB | 5G NI |DF 1--CFDM, 1 AB, 25 MHz, GPSK, 30 kHz) EGNRERI TOD | 568 196
10902 | AAC | 56 NR [DFT-5-CFCM, 1 AB, 30 MHz, GPSK, 30 KHz) BGNAFRI 0D | 568 08
10808 | AAD | 5G NR IDFT-6-OFDM, 1 AE, 40 MiHz, GPSK, 30 kHz) SGNRERTTOD | 568 196
10804 | AAC | 5G NR [DFI-5-CFDM, 1 AB, 50 MHz, GPSK, 30 kHz SGNRERITOD | 568 196
1005 | AAD | 5G NR [DF -5-OF DM, 1 AB, B0 MHz, GPSK, 20 kHz) GGNRER1TDD | 568 88
10808 | AAD | 5G NR [DFT-5-OF DM, 1 AB, 80 MHz, GPSK, 20 kH SGNRERITDD | 568 98
10907 | AAE | 50 NR [DF 1-5-OF DM, 60% RB, & Mz, CPSK, 3DkHz) EGNRFRI T0D | 578 08
10808 | AAC | 5 NR (DFT-5-OF DM, 50% RB, 10 MHZ GPSK, 30 k2] SGNRERITDO | 550 198
10809 | AAB NR [DFT-5-GFDM, 0% RS, 15 MHz, OPSK, 30 KHz EGNRFR1IDO | 5.98 66
10810 | AAG | 56 NR [DFT-8-OFDM, 50% RS, 20 MHz. OPSK, 30KHZ SGNRFRITDD | 53 <08
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10911 | AAB | &G NR (OF I-s-OFDM, 50% RB, 25 MHz, OPSK, 30%Hz) SGNRFR1TOD | 538 66
10912 | ARG | 5G WA (OFT-5-OFDM, 50% RB, 30 MHz, QPSK, 30%Hz} SGNRFRITOD | 6584 =66
10915 | AAD | 5G N& [OF 1-5-OFDM, 50% AB, 40 MHz, GPSK, 30kHz) SGNRFR1TOD | 584 55
10914 | AAG | 53 NR [OF 1-5-OF DM, 50% AB, 50 MHz, QOSK, 80kHz} SGNRFA1TOD | 586 =64
10915 | AAD | 5G NA [DFT-5-OF DM, 50% B, 60 MHz, GPSK, 30KHz) SGNAFR1TOD | 589 =66
10916 | AAD | &G NR [DFT-5-OF DM, 50% RB, 50 MHz, GPSK, 30kHz) SGNRFA1TOD | 587 86
10817 | AAD | 5G NA (DF -5-0F DM, 50% AB, 100 MHz, QPSK, 30 kHzy SGNAFATTOD | 594 55

10318 | ARE | 5G NA [DFT'5 OE0M, 100% RB, 5MH2, QPSK, 304H2) SGNR FR1 70D 586 +885
10819 | AAC | 5@ NR [DFT.5.0FDM, 100% RB, 10MHz, QPSK, 30 kHz) SGNAFAITOD | 5.86 88
10920 | AAB | 5G NA [DFT.5 OFDM, 100% A8, 15MHz, QPSK, 30 khz) BGNRFA1T0D | 587 88
10827 | AAC N (DFT-5-OFDM, 100% RB, 20 MRz, OPSK, 30 kkiz) SGNAFAITOD | 584 186
10822 | AAB | 5G N& [DFT-5.0FDM, 1005 RB, 25 MHz, QPSK, 0 kh2) BGNRFRI 0D | 5.82 =86
10023 | AAC | 56 NA (DFT-5-0FDM, 1005 RB. 30MHz, QPSK, 30 khz) 5G NR FA1 TOD 564 56
70824 | AAD | 5G NR (DFT-8-OFDM, 100% RB, 40MHz, QPSK, 30 KH2, SGNSFRITOD | 584 =08
10825 | AAC | 5G NR [DFT-6-OFDM, 100% RB. 50MHz, QPSK, 30Kz, SGNAFRITOD | 555 268
10826 | AAD | 5G NR (DF T-s-OFDIA, 100% RB, 60 MHz, QPSK, 30Kz 5GNAFRITOD | 5.8+ %56
10927 | ARD | 5G NR (DFT--OFDM. 100% RB, 80 MH7, QGPSK, 30KHZ) S5GNRFRI 100 | 5.94 396
10928 | ABD | 50 NR (DFT-s-OFDM, | RS, 5 Mz, GPSK, 15kHz) 5G NR FR1 FDO | 5.52 196
10923 | ARD | 5G MR (DF T-2-OF DI, 1 B8, 10MHz, QPSK, 15KRz] 5GNRFRI FDD | 552 196
10930 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 15MHz, QPSK, 15kHz, SGNRFR1FDD |  5.52 198
10231 | AAC | 50 NR (DF 7-6-OFDM, 1 AB, 20MHz, QPSK, 15KHZ) SGNR FR1 FDD | 551 196
70832 | AAC | 5G NR (DF T-¢-OF DM, | AB, 25MRz, QPSK, 15kHZ SGNR FRT FDD | 6,51 98
100533 | AAC | 50 NR (DFT-5-OFDM, 1 B, 30MHz, GPSK_ 15kHz] SGNR FA1 7DD | 651 186
10834 | AAC | 50 MR (DF T-6-OFDM, | RB, 40MHz, QPSK, 15Kz SGNA FR: FOD | 651 336
D835 | AAD | 5G MR (DFT-6-OF DM, | RB, 50MHzZ, QPSK, 15/cHz) SGNAFAT FOD | 641 156
T0G3E | AAD | 50 NR {DF T-6-OF DM, 50% AB, 5 MHz, QPSK, 15kHz) SGNR FAT FOD | 540 356
70837 | AAD | SG NR (OF 1-5-OF DM, S0% BE, 10 MHz, GFSK, 15KHz SGNP FAI FOD | 6.77 56
10036 | AAG | S0 N (OF T-5-OFDM, 50% AB, 15MHz, GPSK, 15 kHz GENAFRI FOD | 530 =66
109395 | AAC | 5G NR {DFT-5-OFOM, 50% RE, 20 MiHz, QPSK, 15kHz. G NAFRIFOD | 582 366
70840 | AAC | 50 NR (DF T-6-0F DM, 50% RB, 25MHz, GPSK, 15 kHz} %G NA FR1 FOD | 6.88 =56
10841 | AAC | SG NR [DF T-5-OF DM, 50% AB, 30 MHz, OPSK, 15 kHa} SGNAFRIFOD | 583 256
10042 | AAG | 56 NR (DFT-6-0FDM, 50% RB, 40 MHz, GFSK, 15 kHz) GG NA PRI FOO | 588 =56
10943 | AAD | 5G NA (DF T-5-OF DM, 50% RB, 50 MKz, QPSK, 5 kHa) SGNAFRIFOD | 595 =56
10344 | AAD | 56G NR (DFT-5-0FBM, 100% RS SMH2z, QPSK, 15kHz) SG NAFR1 FOR 81 255
10945 | AAD | 5G NR (OF T-5-0FOM, 100% RS, 10MHz, QPSK, 15 kHz) 5GNAFRIFOD | 585 =66
10846 | ARG | 5G NR (DF -5-OFDM, 100% RB. 15MHz, QPSK, 15kHz, SGNAFRIFDO | 568 396
10047 | AAG -5-0F DM, 100% R, 20 MHz, QPSK, 15 kH2 5G NRFRIFDO | 5.87 308
10948 | AAC | 5G N& (DF T-6-0FDIM, 100% RB, 25 MHz, QFSK, 15 kK7, 5GNRERI FOD | 594 265
10848 | AAC (OFT-6-OFDM, 100% RB. 30 MHz, QPSK, 15 kHz 5G NR FR1 FDO | 5.87 308
10950 | AAC | 5G NA (DFT-6-OF 0N, 100% FB. 40 MHz, QPSK. 15 kHz) 5GNAFRIFOO | 594 495
10951 | AAD | 56 A (DOF T-5-OFDM, 100% RB. 50 MHz, QFSK. 15 kHz) 5GNAFRIFDD | 562 166
10952 | MAA | 5G NR DL (GS-DFCM, TM 5.1, 5 AIHz, 54-0AM, 15 kHz) 5G NR FR1 EDD 825 196
10853 | AAA | 5G NR DL (GP-OFDM, TM 3.1, 10MHzZ, B4-GAM, 155z} 5GNA FATFDD | 815 195
10854 | AAA | 5G NA DL (GP-OFCM, TM 3.1, 15MHz, B4-AN, 15kHz) 5GNRFAI EDD | 8.23 196
10955 | AAA | 5G NA DL (GP-OFDM, TM 3.1, 20 MHz, BA-GAN, 154Hz) 5GNF FRI FDD | 842 296
10956 | AAA | 50 NA DL (CP-CFDM, 1M 3.1, 5 MHz, E4-GAM, 30kHz} SGNRFRI FDD | 614 =386
10857 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, B4-0AM, 30 kHz) SGNR FAI FOD | 631 198
10958 | AAA | 5G NA DL (GP-OFOM, TM 3.1, 15 MiHz, B4-0AM, 30kHz) SGNR FAT FOD | 861 138
10958 | AAA | 5G NR DL (GP-OFDM, TM 5.1, 20 MHz, 64-GIAM, 30kHz) SGNA FAL FOD | 833 1956
1098C | AAE | 5G NR DL {CP-OFDM, TM 3.1, SMHz, B4-QAM, {SkH2) 5 NR FAt TOD 932 A8
10951 | AMC | 5G NA O {CP-OFDM, TM 3.1, 10MHz, 54-QAM, 15 kHz) SGNAFRT TOD | 936 196
109A2 | AAR | 603 NR DI (CP-OFDM, T A1 16 0Hz, B4LIAM, 15 KH) e 1 aan AR
10932 | AAC | G NR OL (CP-OFOM, TH 3.1, 20 MHz, 54-OAM. 15 kHz) GENAFRITOD | 9456 136
10954 | AAE | 5G NR DL (CP-OFDM, T04 3.1, 5 Mz, 64-GAM, 30kHz) GGNRERITOD | 929 596
10985 | AAC | 5G NR DL (CP-OFDM, TH 3.1, 10MHZ, 64-OAM, 30KHZ) 5G NR FR1TOD | 9.37 956
10556 | AAB | 5G NR DL (GP-OFOM, T 3.7, 15 MMz, 64-0AM, 30KHZ) SGNAERITOD | 9455 296
10957 | AAC | 6G NR DL (CP-OFOM., TM 3.1, 20 MHz. 54-0AM, 30 KHZ) GG NAFRITOD | 9.42 196
10958 | AAD | 5G NA DL (GP-OFDM, TM 3.1, 100 MHz, 64-GAM, 30Hz} EGNAFRITOD | 949 95
710672 | AAG | 5G NR [CP-OFDM, 1 R8, 20 Mz, QPSK. 15KHz) SGNAFRI TDD | 1159 86
10873 | AAD | 5G NR [DFT-5.0FDM, 1 A&, 100 MHz, QPSK, 30 kHz) 55 NR FR1 1700 .06 96
10974 | AAD | 5G NR (CP-OFDM, 160% R, 100 MHz, 256-QAM, 30KHz) 5GNRERI TCO | 10.28 =96
10978 | AAA | ULLABDR ULLA 116 56
10975 | AAA | ULLAHDR4 ULLA 3% 96
16380 | AAA | ULLA HDRB ULLA 10.22 265
70881 | AAA | ULLA HDRpa ULLA 319 =55
70982 | AAA | ULLA HDRpE VA 343 =85
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10583 | AAC | 56 NA DL (CP-GFDM, TM 3.1, 40MHz, B4-0AM, 16842} 5GNRFR1TOD | 941 =98
10884 | AAB | 53 NR DL (CP-GFDM, TM 3.1, 50 MHz, 64-QAM, 15%H2) 56 NRFR1T00 | 942 108
10995 | AAC | 56 NR DL (CP-OFDM, TM 3.1, 40 MiHz, 64-QAM, 20 Hz) 56 NRFR1TD0 | 9.4 =58
70588 | AAB | 50 NR DL (CP-OFDM, TM 3.1, 50 MiHz, 64-QAM. 30 kHz SGNRFRITRO | 9.0 268
10987 | AAG | 5G NR DL {CP-OFOM, TM 3.1, 60 hiHiz, 64-GAM, 30 kHz, 5GNAFATT00 | 958 368
10988 | AAB | 5@ NR DL (CP-OFDM, TM3.1, 70 1Hz, 64-QAM, 30 kHz SGNRFR1TCO | 948 198
10989 | AAC | 5G NR DL {GP-OFDM, TM 3.1, B0 MKz, 6¢-0AM, 30kkz) SGNRFAI T00 | 9.33 196
70930 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 90 Mk, 6¢-QAM, 30 khz) SGNRFRAI 100 | 952 156
11003 | ARA | 5G NP DL {CP-OFDWM, TM 3.1, 30 MKz, 6¢.QAM, 15 kHz) EGNA FR1T00 | 1024 196
11004 | AAA | BG NP DL (CP-OFDM, TM 3.1, 30MHz, 6¢-OAM, 30 KFHz) EGNRFRI 100 | 10.73 196
11005 | AAA | 5 N DL (GP-OFDM, TM 3.1, 25 Mz, 64-0AM, 15kHz) EGNRFRI FDO | 8.70 196
11006 | AAA | 5 NR DL (CP-OFDM, TM 3.1, 30MHz, 84-0AM, 15kHz) SGNRFRIFDD | 855 196
11007 | AAA | 5 NR DL (CP-OFDN, TM 3.1, 40MF2, 54-QAM, 15kHZ EGNR FAI FOC | 846 146
11008 | AAA | 5G NR DL (GP-OFDM, TM 3.1, SDMH2, 84-QAM, 154Hz] 5G NR FA1 FOD 851 196
71008 | AAA | 5 N DL (CE-OFDM, T™M 81, 25MHz, 84-0AM 30kHz) SGNAFAI FOD | 876 196
11070 | AAA | 5G MR DL (GE-OFCM, T™ 2.1, 30MHz, 84-QAM. 30KH2) SGNA FRT FDD | 8498 196
11071 | AAA | 506 NA DL (CP-OFDM, T™ 8.1, 40MHz, 64-QAM, 30kHz) SGNAFRIFOD | 898 +06
11012 | AAA | 53 NR DL (GP-OFDM, T™ 3.1, BOMHzZ, B4-QAM, 30¥Hz) SGNRFRIFOD | 846 +58
11013 | AAB | IEEE 802.11ba (320 MHz, MCS1, 98pc duly cycle WLAN 847 =56
17014 | AAB | IEEE 502 11ba (320 MKz, MCS2, 85 duly cycle WLAN 3.45 2546
17016 | AAB | IEEE 807 11ba (320 MHz. MCS3, 890¢ duty Gycle WLAN 344 L
11016 | AAB | IEEE 802.11ba (320MHz, MCSE, 80c duty oycle: WLAN 5,44 108
11017 | AAB | IEEE 802.1 107 (320 MHz, MCSS, §9p¢ Gty Cycle! WLAN 8,41 0§
11013 | AAB | IEEE 802.11be (320 MHz, MOSE, S8pc duty crdle) VAN 840 96
11019 | AAB | IEEE B02.1 100 (320 Mz, MCS?, S8pc duly cycls) WLAN 829 196
11020 | AAB | IEEE BO2.1 166 (320 MHz, MCSB, 89pc duly cyoe) WAN 8.27 196
11021 | AMB | IEEE B02,1 oo (320 WiHz, MICSS, 38pe duly cyti) WLAN 546 196
11022 | AAB | IEEE 802,11t {320 MHz, MCS10, 890z duly cytle) WLAN B3 186
11023 | ARB | IEEE B02.11be (320 MHz, NICE11, 58p0 duly cytie WLAN 800 106
717024 | ARB | IEEE 502 11ba |320MMHz, MCS12, S4n¢ duly Grele: WLAN 8.42 96
[ 17025 | ARB | IEEE 802 11be [320MHz, MCS13, Sdpc iy Gycle WLAN 8.37 =06
11028 | AAB | IEEE 802 11ba (320 MHz, MGS0, 89p¢ duly Gycle) WLAN §.39 206

£ Uneertainty is cetermined using the max. deviation from linear response applying rectangular disiribution and is expressed
for the square of the field vaiue,
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F.4 Data Acquisition Electronics (DAE4 - SN:1711)
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CALIBRATION CERTIFICATE

Object DAE4 - SN: 1711

Calibration Procedure(s) FF-211-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: March 18, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). The measurements and the uncertainties with confidence probability are given on the foliowing
pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Cerlificate No,) Scheduled Calibration
Process Calibrator 753 | 1971018 12-Jun-23 (CTTL. No.J23X05436) Jun-24
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer é"vb
Reviewed by: Lin Jun SAR Test Engineer —%q-—
Approved by: Qi Dianyuan SAR Project Leader S

Issued: March 20, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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E-mail: emflakaictac.en It www calctoc.cn
Glossary:
DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voitage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Cerlificate No: 24J02Z000100 2013
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: IS8 = 81V, full range = -100...+300 mV
Low Range: inse= 81nV, full range = i PR +3mV
DASY measurament parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z

High Range 404 486 + 0.15% (k=2) | 404.701 + 0,15% (k=2) | 404.373 + 0.15% (k=2)

Low Range 300686 + 0.7% (x=2) | 4.00387 + 0.7% (k=2) | 2.98307 £ 0.7% (k=2)
Connector Angle

Connector Angle to be uged in DASY gystem 44*+1°
Certificate No: 24J02Z2000100 Page 3 of 3
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Tek +86-10.62304633-2117
E-toi): emfidficaictacen lglpu/ww ogict 3¢ 50

Cllent : Quality Supervision and Testing Center for Certificate No: 24J02Z000041
Data Communication Product, PR.C
CALIBRATION CERTIFICATE
Object DAE4 - SN: 540
Callbration Procedure(s) FF-211-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)
Calibration date: February 22, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurementsiSl), The measurements and the uncertalnties with confidence probability are given-on the following
pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility; eavironment temperature (22:5)1 and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 12-Jun-23 (CTTL, No.J23X05438) Jun-24

Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer ,QA%
Reviewed by: Lin Jun SAR Test Engineer —1,14

Approved by: Qi Dianyuan SAR Project Leader e S

lssued: February 26, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J027060041 Page | of 3
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Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: 24J02Z00004) Page 2 of 3
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CALIBRATION LABORATORY

Add: No.32 HuaYasnBel Road, Haidian Disirsct, Beijing, 100191, China
Tel: +86-10-62304633:2117

Fomail: eenf@iicaict.nc.on atp.www.cRictac.cn
DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LS8 = 6.1uV, full range = -100...+#300 mV
Low Range: LS8 = 81nVv, full range = = - +3mV
DASY measurement parameters: Auto Zere Time: 3 sec; Measuring lime; 3 sec
Calibration Factors X Y Z
High Range 403.438 +0.15% (k=2) | 403.318 £ 0.15% (k=2) | 403.692 + 0,15% (k=2)
Low Range 3.84051 + 0.7% (k=2) | 3.96783 £ 0.7% (k=2) | 3.93870:+0,7% (k=2)
Connector Angle
Connector Angle to be used In DASY system 2145°+1°
Certificate No: 24J02Z000041 Page 1 of 3
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Client : Auden Certificate No: 24J02Z000343

CALIBRATION CERTIFICATE

Object DAE4 - SN: 905

Calibration Procedure(s) FF-Z11-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: June 28, 2024

pages and are part of the certificate.

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the following

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°'c and

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 11-Jun-24 (CTTL, N0.24J02X005147) Jun-25
Name Function Signature
Calibrated by: : ;
y Yu Zongying SAR Test Engineer ‘ /.4F> A%
Reviewed by: Lin Jun SAR Test Engineer ; -—Vk@,

Approved by: Qi Dianyuan SAR Project Leader ) %—&___/

Issued: July 03, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000343 Page 1 of 3
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Glossary:
DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: 24J02Z000343 Page 2 of 3
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = o +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y V4
High Range 404.676 £ 0.15% (k=2) | 405.227 + 0.15% (k=2) | 404.809 *+ 0.15% (k=2)
Low Range 3.97816 £ 0.7% (k=2) | 4.00125 +0.7% (k=2) | 3.99596 + 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 357°+1°
Certificate No: 24J02Z000343 Page 3 of 3
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Certificate No: 24J02Z000457

CALIBRATION CERTIFICATE

Object D750V3 - SN: 1208

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 19, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRPBA 101369 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No0.24J02Z80002) Jan-25
Secondary Standards ID # Cal Date (Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673  25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Callbrated by: Zhao Jing SAR Test Engineer % %

Reviewed by: Lin Jun SAR Test Engineer ’V’_ﬁ,

Approved by: Qi Dianyuan SAR Project Leader %

Issued: August 30, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000457 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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-mounted
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) DASY4/5 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.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
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.

e 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%.

Certificate No: 24J02Z000457 Page 2 of 6
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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 Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm

Frequency 750 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.89 mho/m
Measured Head TSL parameters (220+0.2)°C 413+x6% 0.91 mho/m + 6 %
Head TSL temperature change during test <1.0°C — —

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.16 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.46 W/kg % 18.8 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 1.45 W/kg

SAR for nominal Head TSL parameters normalized to 1W 5.70 Wikg % 18.7 % (k=2)
Certificate No: 24J02Z000457 Page 3 of 6

65/127



Report No.: BL-SZC1257-AC GfOUp

"

A " |, Collaboration with
w777 s p e a g CAICT
— —— e

CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emf@caict.ac.cn http:/fwww.caict.ac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.10- 1.96jQ

Return Loss - 34.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 0.938 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-paint 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, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: 24J02Z000457 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2024-08-19
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1208
Communication System: UID 0, CW; Frequency: 750 MHz
Medium parameters used: f=750 MHz; o = 0.911 S/m; & =41.27; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

Probe: EX3DV4 - SN7464; ConvF(9.09, 9.18, 9.51) @ 750 MHz; Calibrated:
2024-01-22

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 54.63 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.12 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.45 W/kg

Smallest distance from peaks to all points 3 dB below = 17.5 mm

Ratio of SAR at M2 to SAR at M1 = 69.2%

Maximum value of SAR (measured) = 2.83 W/kg

0

-1.97

-3.94

-5.90

-7.87

-9.84

0 dB = 2.83 W/kg = 4.52 dBW/kg

Certificate No: 24J02Z000457 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client Baluntek Certificate No: 24J02Z000387

CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d187

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 8, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRP6A 101369 15-May-23 (CTTL, No.J23X04183) May-24
ReferenceProbe EX3DV4 | SN 3846 31-May-23(SPEAG,No.EX-3846_May23) May-24
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG,N0.24J02Z80002) Jan-25
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer E5071C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer %

Reviewed by: Lin Jun SAR Test Engineer 4«%

Approved by: Qi Dianyuan SAR Project Leader g‘%ﬁ%‘/

Issued: May 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000387 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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-mounted
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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
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.

e 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%.

Certificate No: 24J02Z000387 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

CAICT

DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
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+0.2)°C 423+6% 0.92 mho/m + 6 %
Head TSL temperature change during test <1.0°C — -
SAR result with Head TSL
SAR averaged over1 _cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.46 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.74 Wikg % 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.62 W/kg
SAR for nominal Head TSL parameters normalized to 1W 6.43 Wikg % 18.7 % (k=2)
Certificate No: 24J02Z000387 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.80- 3.20jQ

Return Loss -29.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.300 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: 24J02Z000387 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2024-05-08
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d187
Communication System: UID 0, CW; Frequency: 835 MHz
Medium parameters used: f= 835 MHz; o = 0.917 S/m; &= 42.31; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

Probe: EX3DV4 - SN3846; ConvF(8.5, 9.01, 9.47) @ 835 MHz; Calibrated:
2023-05-31

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5Smm

Reference Value = 59.10 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.51 W/kg

SAR(1 g) = 2.46 W/kg; SAR(10 g) = 1.62 W/kg

Smallest distance from peaks to all points 3 dB below = 16.2 mm

Ratio of SAR at M2 to SAR at M1 = 70%

Maximum value of SAR (measured) = 3.20 W/kg

dB

-2.09

-4.18

-6.27

-8.36

045 et —.__ J
0 dB = 3.20 W/kg = 5.05 dBW/kg

Certificate No: 24J02Z000387 Page 5 of 6
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Impedance Measurement Plot for Head TSL

| Trl si1 Log Mag 10.00d8/ ref 0.000de [F1]

£0, 0¢

1 835.00000 MHz -20.885 dB
40,00

30,00
20,00
10.00
0. 000}

<10. 00

=40,00C
-50.00 ‘_

Pl s11 smith (R+jX) sScale 1.000u [F1 pel]
| 1 835.00000 MHz 49.821 @ -3.1955 @ 59.648-pF Sl

1 Start 635 MHz IFBW 100 Hz

Stop 1,035 Gz KRN
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Client Baluntek Certificate No: 24J02Z000388

CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1130

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 8, 2024
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRP6A | 101369 15-May-23 (CTTL, No.J23X04183) May-24
ReferenceProbe EX3DV4 | SN 3846 31-May-23(SPEAG,No.EX-3846_May23) May-24
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG,N0.24J02Z80002) Jan-25
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer E5071C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calibvatod by: Zhao Jing SAR Test Engineer g fd

Reviewed by: Lin Jun SAR Test Engineer «szj_

Approved by: Qi Dianyuan SAR Project Leader

yu j Gasfzsv

Issued: May 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000388 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,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-mounted
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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

e 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%.

Certificate No: 24J02Z000388 Page 2 of 6
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CAICT

E-mail; emfiaxalctac.cn DAt www.CHict M C0
Measurement Conditions
DASY system configuration, s Far as not given on page 1.
DASY Version DASYS52 52.104
Extrapolation Advanced Extrapolation
Phantom Tripte Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were g
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.1 1.37 mhoim
Measured Head TSL parameters (220+02)°C 40026% 1.35 mho/m + 6 %
Head TSL temperature change during test <1.0°C -— -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Convdition
SAR measured 250 mW Input pawer 9,15 Wikg
SAR for nominal Head TSL parameters normalized to 1W 37.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Cendition
SAR measured 250 mW input power 4.90 Wika
SAR for nominal Head TSL paramelers normalized o 1TW 19.7 Wikg £ 18.7 % (k=2)
Certificate No: 24J02Z000388 Page 3 of 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

CAICT

DASY Version DASY52 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.1 1.37 mho/m
Measured Head TSL parameters (220+0.2) °C 40.0+6 % 1.35 mho/m + 6 %
Head TSL temperature change during test <1.0°C - —
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.15 W/kg
SAR for nominal Head TSL parameters normalized to 1W 37.0 Wikg * 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 4.90 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.7 Wikg £ 18.7 % (k=2)

Certificate No: 24J02Z000388

Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.80- 0.53jQ

Return Loss -32.7dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) 1.128 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: 241022000388 Page 4 of 6
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DASY5 Validation Report for Head TSL Date: 2024-05-08
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1130
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; o = 1.348 S/m; & = 40.02; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:

Probe: EX3DV4 - SN3846; ConvF(7.47, 7.79, 8.45) @ 1750 MHz; Calibrated:
2023-05-31

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 95.47 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 16.2 W/kg

SAR(1 g) = 9.15 W/kg; SAR(10 g) =4.9 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M1 =57.1%

Maximum value of SAR (measured) = 13.8 W/kg

-3.31

-6.62

-9.92

-13.23

-16.54

ST

| —— s

0dB = 13.8 W/kg = 11.40 dBW/kg

Certificate No: 24J02Z000388 Page 5 of 6
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Impedance Measurement Plot for Head TSL

Tri sli Log Mag 10.0vds/ eref 0.000ds [Fl1)

=1 1,7500000 GHz -32.704 dB
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Client: baluntek Certificate No: 24J022000458
CALIBRATION CERTIFICATE

W

Object D19850V3 - SN: 1240

Calibration Procedure(s) FF-Z211-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 22, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRP6A 101369 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24J02Z80002) Jan-25
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer E5071C | MY46110673  25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer g %

Reviewed by: Lin Jun SAR Test Engineer ’W_'_g]__

Apprived b Qi Dianyuan SAR Project Leader e

Issued: August 30, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000458 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,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-mounted
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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
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.

e 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%.

Certificate No: 24J02Z000458 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

CAICT

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1950 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 4116 % 1.41 mho/m+6 %
Head TSL temperature change during test <1.0°C —_— eee

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 10.4 W/kg

SAR for nominal Head TSL parameters normalized to 1TW 41.7 Wikg % 18.8 % (k=2)

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

SAR measured 250 mW input power 5.42 Wikg

SAR for nominal Head TSL parameters normalized to 1W 21.7 Wikg % 18.7 % (k=2)
Certificate No: 24J02Z000458 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 44,70+ 1.82)Q
Return Loss -24.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.098 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-paint 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, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: 24102Z000458 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2024-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1950 MHz; Type: D1950V2; Serial: D1950V2 - SN: 1240
Communication System: UID 0, CW; Frequency: 1950 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1950 MHz; ¢ = 1.408 S/m; e: = 41.07; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

Probe: EX3DV4 - SN7464; ConvF(7.57, 7.71, 7.88) @ 1950 MHz; Calibrated:
2024-01-22

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 99.93 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 19.0 W/kg

SAR(1 g) = 10.4 W/kg; SAR(10 g) =5.42 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 55.8%

Maximum value of SAR (measured) = 16.2 W/kg

dB

-3.42

-65.84

-10.27

-13.69

-17.11

0dB = 16.2 W/kg = 12.10 dBW/kg

Certificate No: 24102Z000458 Page 5 of 6

86 /127



Report No.: BL-SZC1257-AC

Group

® .
In Callabaration with

a7"7/] s p e a g
S~ CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2117

E-mail: cttl@chinattl.com http://www.caict.ac.cn

Impedance Measurement Plot for Head TSL
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Client Baluntek Certificate No: 24J02Z000389
CALIBRATION CERTIFICATE

Object D2450V2 - SN: 952

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 7, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3y°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRPBA | 101369 15-May-23 (CTTL, No.J23X04183) May-24
ReferenceProbe EX3DV4 | SN 3846 31-May-23(SPEAG,No.EX-3846_May23) May-24
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG,N0.24J02Z80002) Jan-25
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
QOCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ‘g i

Reviewed by: Lin Jun SAR Test Engineer ’vﬁ_

Approved by: Qi Dianyuan SAR Project Leader Rt

Issued: May 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000389 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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-mounted
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) DASY4/5 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated 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 between the SMA connector and the antenna feed point.
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 nomal 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 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhoim
Measured Head TSL parameters (220+0.2)°C 305+6% 1.79 mho/m £ 6 %
Head TSL temperature change during test <1.0°C — -
SAR result with Head TSL
SAR averaged over 1 cm’ (1g) of Head TSL Condition
SAR measured 250 mW inpul power 13.1 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 52.6 Wikg % 18.8 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.15 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.7 Wikg £ 18.7 % (k=2)
Certificate No: 24J02Z000389 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.60+ 3.78j0
Retumn Loss -27.9d8

General Antenna Parameters and Design

Fﬁec:mal Delay (one direction) 1.068 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions™ paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, becauss they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: 24J02Z000389 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2024-05-07
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 952
Communication System: UID 0, CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 1.792 S/m; &, = 39.47; p= 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

Probe: EX3DV4 - SN3846; ConvF(6.8, 7.06, 7.55) (@ 2450 MHz; Calibrated:
2023-05-31

Sensor-Surface: 1.4mm (Mechanical Surface Detection)}

Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 106.6 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 25.9 Wikg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.15 Wkg

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

Ratio of SAR at M2 to SAR at M1 = 51.3%

Maximum value of SAR (measured) =21.5 W/kg

dB8
]
-4.25
-8.51
-12.76

-17.02

21.27

4

0dB = 21.5 W/kg = 13.32 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client: Baluntek Certificate No: 24J02Z000390

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1095

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 8, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRP6A 101369 15-May-23 (CTTL, No.J23X04183) May-24
ReferenceProbe EX3DV4 | SN 3846 31-May-23(SPEAG,No.EX-3846_May23) May-24
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG,No0.24J02Z80002) Jan-25
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer E5071C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Callbratad by; Zhao Jing SAR Test Engineer g i,

Reviewed by: Lin Jun SAR Test Engineer —1’%

Approved by: Qi Dianyuan SAR Project Leader Y

Issued: May 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMX,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-mounted
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¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

o FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
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.

e 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.

CAICT

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 385+6% 1.99 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —— -—
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 14.1 Wikg

SAR for nominal Head TSL parameters normalized to 1W 55.9 Wikg £ 18.8 % (k=2)

SAR averaged over 10 ¢z’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 6.37 Wikg

SAR for nominal Head TSL parameters normalized to 1W 25.4 Wikg  18.7 % (k=2)
Certificate No: 24J02Z000390 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

CAICT

Impedance, transformed to feed point 48.20- 4.78jQ
Return Loss -25.7dB
General Antenna Parameters and Design
l?lectrical Delay (one direction) 1.057 ns J

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: 24J02Z000390
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DASYS5 Validation Report for Head TSL Date: 2024-05-08
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1095
Communication System: UID 0, CW; Frequency: 2600 MHz
Medium parameters used: f= 2600 MHz; o = 1.985 S/m; & = 38.52; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

« Probe: EX3DV4 - SN3846; ConvF(6.72, 7.04, 7.5) @ 2600 MHz; Calibrated:
2023-05-31

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 96.20 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 29.2 W/kg

SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.37 W/kg

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

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

Maximum value of SAR (measured) = 23.7 W/kg

dB
0

-4.59
-9.18
-13.77

-18.36

2295 | )
0.dB = 23.7 W/kg = 13.75 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client baluntek Certificate No:  24J02Z000459
CALIBRATION CERTIFICATE

Object D3500V2 - SN: 1129

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: July 19, 2024
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°Cc and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRP6A 101369 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24J02Z80002) Jan-25
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer E5071C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer

Reviewed by: Lin Jun SAR Test Engineer W

Approved by: Qi Dianyuan SAR Project Leader C%Z_/

Issued: July 26, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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-mounted
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) DASY4/5 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated 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 between the SMA connector and the antenna feed point.
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 52.10.4
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

Head TSL parameters at 3400 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 38.0 2.81 mho/m
Measured Head TSL parameters (220+0.2)°C 38616 % 2.80 mho/m + 6 %
Head TSL temperature change during test <1.0°C - -

SAR result with Head TSL at 3400 MHz

SAR averaged over1 cm” (1 g) of Head TSL Condition

SAR measured 100 mW input power 6.65 Wikg

SAR for nominal Head TSL parameters normalized to 1W 66.8 W/kg * 24.4 % (k=2)
SAR averaged over 10 c° (10 g) of Head TSL Condition

SAR measured 100 mW input power 2.56 Wikg

SAR for nominal Head TSL parameters normalized to 1W 25.7 Wikg £ 24.2 % (k=2)

Head TSL parameters at 3500 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 37.9 2.91 mho/m
Measured Head TSL parameters (220+0.2)°C 38.2+6% 2.88 mho/m =6 %
Head TSL temperature change during test <1.0°C — -

SAR result with Head TSL at 3500 MHz

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 6.77 Wikg

SAR for nominal Head TSL parameters normalized to 1W 68.0 Wikg £ 24.4 % (k=2)

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

SAR measured 100 mW input power 2.60 W/kg

SAR for nominal Head TSL parameters normalized to 1W 26.1 Wikg % 24.2 % (k=2)
Certificate No: 241022000459 Page 3 of 7
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 3400 MHz

CAICT

Impedance, transformed to feed point

41.1Q - 0.40jQ

Return Loss

-20.2dB

Antenna Parameters with Head TSL at 3500 MHz

Impedance, transformed to feed point

48.40 +4.18)0

Return Loss - 26.8dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.040 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: 24J02Z000459
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DASY5 Validation Report for Head TSL Date: 2024-07-19

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN: 1129
Communication System: CW; Frequency: 3400 MHz, CW; Frequency: 3500 MHz,
Medium parameters used: f = 3400 MHz; ¢ = 2.795 S/m; & = 38.59; p = 1000 kg/m?,
Medium parameters used: f = 3500 MHz; o = 2.88 S/m; & = 38.24; p = 1000 kg/m?,
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

» Probe: EX3DV4 - SN7464; ConvF(6.74, 6.84, 6.97) @ 3400 MHz;
ConvF(6.73, 6.82, 6.94) @ 3500 MHz; Calibrated: 2024-01-22

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

o Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062

o DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=3400 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.78 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 6.65 W/kg; SAR(10 g) = 2.56 W/kg

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

Ratio of SAR at M2 to SAR at M1 =77.8%

Maximum value of SAR (measured) = 12.1 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=3500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.72 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 6.77 W/kg; SAR(10 g) = 2.6 W/kg

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

Ratio of SAR at M2 to SAR at M1 =77.1%

Maximum value of SAR (measured) = 12.3 W/kg
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0dB = 12.3 W/kg = 10.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Object D3700V2 - SN: 1101

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: July 18, 2024
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°Cc and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRP6A 101369 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7464 22-Jan-24(SPEAG, No. EX-7464_Jan24) Jan-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24J02Z80002) Jan-25
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer E5071C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer g %

Reviewed by: Lin Jun SAR Test Engineer ‘V‘q,

Approved by: Qi Dianyuan SAR Project Leader %

Issued: July 26, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMX,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-mounted
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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

e 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 DASY52 52.10.4

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz + 1 MHz
Head TSL parameters at 3700 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 37.7 3.12 mho/m
Measured Head TSL parameters (22.0+£02)°C 38.0+£6 % 3.15 mho/m £ 6 %
Head TSL temperature change during test <1.0°C - -
SAR result with Head TSL at 3700 MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.67 W/kg
SAR for nominal Head TSL parameters normalized to 1W 66.7 W/kg * 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.46 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg * 24.2 % (k=2)
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