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10482 | AMAE | LTE-TDD {SCFDMA, 50% RB, 15 MHz, 16-QAM, UL LTE-TDO 841 | £96%

Subframe=2.3.4,7,8.9)
10483 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM, UL LTE-TDD 855 | £86%
Subframe=2347.6.9)
10434 | AAF | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, GPSK, UL LTE-TDD 774 | +96%
Subframe=2.3 4.7 8.9)
10495 | AAF | LTE-TDD (SC-FDMA, 50% RSB, 20 MHz, 16-QAM, UL LTE-TDD 837 | £96%
Subframe=2,3.4,7,6,9)
10486 | AAF | LTE-TOD (SC-FDMA, 50% RS, 20 MHz, 64-QAM, UL LTE-TDD 854 | +96%
___| Sublrame=2,3.4.7 8.9)
10457 | AAE | LTE-TDD (SC-FDMA, 100% RB, 1.4 Mz, GPSK, UL LTE-TDD 767 | £96%
Subframe=2,34.7 898
10488 | AAR | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM, UL LTE-TOD 840 | £96%
Subframe=2,34.7.6.9)
10489 | AAB | LTE-TDO (SC-FDMA. 100% RB, 1.4 MHz, 64-QAM, UL LTE-TDD 868 | 296%
Subframe=2,3,4,7 8.9)
10500 | AAC | LTE-TDOD (SC-FDMA. 100% RB, 3 MHz. QPSK. UL LTE-TOD 767 | 296 %
Subframe=2.34,7.8.8)
10501 | AAC | LTE-TDD (SC-FOMA, 100% RB, 3 MHz 16-GAM, UL LTE-TDD 544 | 298%
Subframe=2.34,7,8 8)
10602 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 63-GAM, UL LTE-TDD 852 | =z96%
Subframe=2,34.7.8.9)
10503 | AAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, GPSK, UL LTETDD 772 | £96%
Subframe=2.34.7,89)
10504 | AAF | LTE-TDD {SC-FDMA, 100% RB. 6 Mz, 16-QAM, UL LTE-TOD 831 | x98%
Subframe=2,34,7,8,9)
10505 | AAF | LTE-TDD (SC-FDMA, 100% RB, 5 MFz, 64-QAM, UL LTE-TDD 854 | +86%
Subframe=2,3.4.7.8,9)
10506 | AAF | LTE-TDD {SC-FDMA, 100% R8, 10 MHz, QPSK, UL LTE-TDD 774 | £86%
Sublrame=2,34.789)
10507 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz 16-OAM, UL LTE-TDD 838 | :96%
Subframe=2,3,4.7.8.9)
10508 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM, UL LTE-TDD 855 | $96%
Subframe=2.3.4.7.8.9)
10508 | AAE | LTE-TDO (SC-FDMA. 100% RB, 156 MHz. QPSK, UL LTE-TOD 799 | 296%
Subframe=2,34.7.89)
10510 | AAE | LTE-TDD (SC-FDMA_ 100% RB, 15 MHz, 16-QAM, UL LTETOD 649 | 86 %
Sublrame=2,3.4,7,8.9)
10511 | AAE | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, 64-GAM, UL LTE-TOD BS1 | £96%
Sublrame=2.34,7,8.9)
10512 | AAF | LTE-TDD (SC-FDMA, 100% RE, 20 Mz, GPSK, UL LTE-TDD T74 | 206%
Subframe=234.7,89)
10513 | AAF | LTE-TDD {SC-FDMA, 100% RB, 20 MHz, 16-QAM, UL LTETDO B42 | :86%
Subframe=2.34,7,8.9)
10514 | AAF | LTE-TDD (SC-FDMA, 100% RS, 20 MHz, 63-QAM, UL LTE-TOD 845 | +66%
Subframe=2,34.7.89)
0515 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS. 2 Mops, 99pc duly cycia) WLAN 58 | $96%
0518 | AAA | IEEE 802.11b WiFi 2.4 GHz (D5SS, 5.5 Mbps, 99pc WLAN 57 | 286%
0517 | AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS. 11 Mb d WLAN 58 | 296% |
105 AAB | IEEE 802.11a/h WiFi 5 GHz (OFDM, 8 Mbps, 98pc duty cycle) WLAN 823 | 296%
105 AAB_ | IEEE 802.11ah WiFi 5 GHz (OFDM, 12 M WLAN 839 | +96%
10520 | AAB_| [EEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mbps, S3pc dity cycis) WLAN 812 | 296%
10521 | AAB | IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps, 99po duty cyce] WLAN 747 | 296%
10522 | AAB | IEEE 802.11am WIFi 5 GHz (OFDM, 26 Mbps, 98pc WLAN 45 | 206 %
10523 | AAB | IEEE 802 11ah WiFl 5 GHz {OFDM, 48 Mbps, 99pc duty cydie WLAN 5.08 | 08 %
10524 | AAB | |EEE BOZ.11a/h WIFI 5 GHz {OFDM, 54 WLAN 327 | 296 %
| 10525 | AAB | IEEE 802.17ac WiFi (20MHz, MCS0, 99pc WLAN 36 | 206%
10526 | AAB | IEEE B02.17ac WIFi (20MHz, MCS1, 99pc duty cycle) WLAN 142 | :06%
10527 | AAB | |EEE 802 11ac WiFi MCS2 WLAN B21 | +06%
10528 | AAB | IEEE £02 11ac WIF) {20MHz, MCS3, 95pc duty cycle) WLAN 836 | £96%
| 10529 | AAB | IEEE 802 T1ac WiFi (20MHz, MCS4, 99pc d B WLAN 836 | +08%
10531 | AAB | IEEE 802.11ac Wil {20MHz, MCS8, 99pc du WLAN 843 | +06% |
10532 | AAB | IEEE 802 t1ac WIF (20MHz, MCS7, 89pc duly cyclo) WLAN 326 | +06%
10533 | AAB | IEEE 802.11ac WiFi (20MHz, MCS3, du WLAN 338 | +96% |
10534 | AAB | IEEE 802.11ac WIFI (40MHz, MCS0, 99pc duty cycle) WLAN 45 | +86%
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10535 | AAB | IEEE 802 11ac WIF| (40MHz, MCS1, 99pc duly cycle) WLAN BA5 | 296 % |
10536 AAB | IEEE 802.11ac WiFi ($0MHz, M du WLAN B.32 296 %
10637 AAB | IEEE 802.11ac WiFl (40MHz, MCS3, 99pc duty cycle WLAN B.44 1296 %
10538 AAB | IEEE 802 11ac WIFi (40MHz, }CS4 WLAN B.54 296%
10540 | AAB | IEEE 802 11ac WIFi (40MHz, MCSB, 99pc duty cycle) WLAN B39 | +96% |
10541 | AAB | IEEE 802 11ac WIFi (40MHz, MCS7, 99pc duty cycla) WLAN 646 | +96%
10542 | AAB | IEEE BO2 11ac WIFI (40MHz, MCSB, 99pc duty cyde) WLAN 65 | 196%
| 10543 | AAB | IEEE 802 11ac WiFi (40MHz, MCS9, 99pc duty cyde) WLAN 65 | +96%
10544 | AAB | IEEE B02.1%ac WIFI (B0MHz, MCSO0, 99pc duty cycis) WLAN 47 | 256%
10545 | AAB | IEEE 802 11ac Wi {B0MH2, MCS1, 99pc duty cycle) WLAN 55 | $96%
10546 | AAB | IEEE B02.11ac WiFi (80MHz, MCS2, 99pc duty cycie) WLAN 35 | +96%
10547 M__l; IEEE B0Z.11ac WIFi (BOMEHz, MCS3, 89pc duty cycie) WLAN A9 96 % |
10548 | AAB | IEEE 802.11ac WiFi (80MHz, MCS4, $9pc duty cycia) WLAN 837 | 496%
10550 | AAB | IEEE B02.11ac WiFi (80M¥Hz, MCS6, 88pc duty cyde) WLAN 838 | +96%
| 10551 | AAB | IEEE B02.11ac WiFi (B0MHz, MCST, $8pc duty cyde} WLAN 850 | +86%
10552 | AAB | IEEE B02.11ac WIFi (80MiHz, MCSE, 88pc duty cycie) WLAN 8.42 296%
| 10553 | AAB | IEEE 802 11ac WiFi (B0MHz2, MCSS, 99pc duty cyce) WLAN 845 | +968% |
10554 | AAC | IEEE B02.113c WiFi (160MHz, MCS0, 99pc duty cyce) WLAN 48 | 286%
10555 | AAC | IEEE 802.11sc WiFi (160MHz, MCS1, 88pc duty cyde) WLAN 47 | 496 %
10556 | AAC | IEEE B02.11ac Wi (160MHz, MCSZ2, 39pc duty cyce) WLAN 850 | +96%
10557 | AAC | IEEE 802.11a3c WiFi (160MHz, MCS3, 99pc duly cycle] Wi 152 | $96%
10558 | AAC | IEEE B02.11ac Wikl (160MHz, MCS4, 89pc duty cyce) WLAN 361 | +9.6% |
10560 | AAC | IEEE 802.11ac WiFi (160MHz, MCS6 WLAN 373 | +96%
10561 | AAC | IEEE 802.11ac WiFi (1800MHz, MCS7, 89pc duty cycio) WLAN 856 | +86%
10562 AAC | IEEE 802.11ac WIFI (1 MCS8, WLAN 8.60 206%
10563 AAC | IEEE 802.11ac WiFi (1 MCS9 d WLAN 8.77 £96%
10664 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, @ Mbps, S8pc duty WLAN B25 | t06%
cycle)
10565 AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, $8pc duty WLAN 845 £968%
cycle)
10566 | AAA | IEEE 802 11g WiFI 2.4 GHz (DSSS-OFDM, 18 Mbps, S8pc duty WLAN 813 | z86%
cyde)

10587 | AAA | IEEE 802 t1g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, 98pc duty WLAN BOD | £96%
S cyde) i)
10568 AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 36 Mbps, 95pc duty WLAN 837 296%

cycie}
10569 | AAA | IEEE 802.11g WIFI 24 GHz (DSSS-OFDM. 48 Mbps, 89pc duty WLAN B10 | x96%
cycie)
10570 | AAA | IEEE BDZ.11g WIiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 88pc duty WLAN B30 | t96%
cycle) - —4
10571 | AAA | IEEE 602.11b WiFi 2.4 GHz (DSSS, 1 Mbps. 90gc duly cycle) WLAN 159 | $98%
| 10572 | AAA | IEEE B02.11b WiFl 24 GHz (DSSS, 2 Mbps. 80pe duty cycle) WLAN 99 | +96% |
| 10673 | AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, 90pc duty cycle) WLAN 98 | +96%
10574 AAA | |EEE B02.11b WIFI 2 4 GHz (DSSS, 11 WLAN 98 +96%
10575 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, & Mbps, S0pc duty WLAN 859 | +96%
== cycle)
10576 | AAA | IEEE 802.11g WiFi 2 4 GHz (DSSS-OFDM, 9 Mbps, 90pc duty WLAN 860 | t898%
cycle)
10577 AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 90pc duty WLAN 870 +96%
cycla)
10578 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, 80pc duty WLAN B4D | +06%
eotes cyde)
10579 | AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, S0pc duty WLAN B36 | £96%
cycie)
10580 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 36 Mbps, 80pc duty WLAN B76 | z96%
cyce)
10681 | AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 90pc duty WLAN B35 | 196%
cyclo)
10582 AAA | |IEEE B02.11g WIFi 2.4 GHz {DSSS-OFDM, 54 Mbps, 80pc duty WLAN B.67 296%
— __..cycle} — =
10583 | AAB | IEEE 802.11a/h WiFi 5 GHz {OFDM, § Mb) d WLAN 859 | 196%
| 10584 AAB | IEEE 802.11a/h WIFi 5 GHz (OFDM, § Mbps, S0pc duty cycle) WLAN 880 $86%
10585 | AAB | IEEE 802.11ah WiFi 5 GHx (OFDM, 12 Mbps, S0pc duty cycle) WLAN 70 | $96%
105886 AAB | IEEE B02.11a/h WiFi 5 GHz (OFDM, 18 Mbps, S0pc duty cycie) WLAN 149 +98%
10587 | AAB | IEEE 802.11ah Wi 5 GHz (OFDM, 24 Mbps, 80pc duty cyaie) WLAN 835 | +06%
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10586 | AAB | IEEE 802.11aih Wi 5 GHz (OFDM, 36 Mbps, 80pc duly cycie) WLAN 876 | $+96%
10588 | AAB | IEEE 802.11a/h Wikt 5 GHz (OFDM, 48 Mbps, WLAN 835 | 496%
10580 | AAB | IEEE 802.11a/ WiFi 5 GHz (OFDM, 54 Mbps, 90pc duty cycie) | WLAN 67 | $96% |
10581 | AAB | IEEE 802,110 (HT Mixod, 20MHz, MCSO, 90pc cuty cycie) WLAN 63 | 296 %
| 10582 | AAB | IEEE 802.11n (HT Mixad, 20MHz, MCS1, 90pc duty cycia) WLAN 79 | $96%
0593 | AAB | IEEE 802.11n (HT Mixed, 20Mkz, MCS2 WLAN 864 | 296 %
0584 | AAB | [EEE 802.11n (HT Mixed, 20MHz, MCS3, 90pc duty Gycle) WLAN 874 | 296%
| 10585 | AAB | IEEE B0Z.11n (HT Mixed MCS4, WLAN 74 | +06% |
0586 | AAB | IEEE 802.11n (HT Mixed, 20M¥Hz, MCS5, 90pc cuty cyds) WILAN 71| 296%
| 10587 | AAB | IEEE 802.11n (HT Mixeo MCS6 Gycle) WLAN 72 | £96%
0588 [ AAB | [EEE 80211n (HT Mixed, 20MHz, MCS7, 90pc duty cycle) WLAN 50| 296%
10589 | AAB | |EEE 802.11n (HT Mixed, 40MHz, MCSO WLAN 579 | £96%
10600 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS1, 90 WLAN 888 | =96%
10601 | AAB | [EEE 802.11n (HT Mixed, 40MHz, MCS2, 80pc duly cycle) WLAN B.B2 | +9.8 %
10602 | AAB | IEEE B02.11n (HT Mixed, 40MHz, MCS3, 90pc WLAN 894 | =086 %
10603 | AAB | [EEE B0Z. 110 (HT Mxed, 40MHz, MCS4, 60 WLAN 805 | +96%
| 10604 | AAB | IEEE 802.11n (HT w%@w WLAN 676 | =06 %
10605 | AAB | IEEE 802 11n (HT Mixexd, A0MHZ, - 80pc duly cycle) WLAN 887 | £06%
| 10606 | AAS | IEEE 802.11n (HT Mixed, A0MHz, MCS7. 90pe duly cyds) WLAN 882 | =98%
10607 | AAS | IEEE 802.11ac WiFi (20MHz, , 90pc duty cycle) WLAN B4 | £96 %
| 10608 | AAB | IEEE 802 11ac WiFi (20MHz, MCS1, 90pc duty cycle) WLAN T7 | £96% |
| 10608 | AAB | IEEE B02 11ac WiFi MCS2, 50 ) WLAN 57 | £96%
10610 | AAB | IEEE 802 11ac WiFi MCS3 &) WLAN 878 | £9.6%
0611 | AAB_| IEEE B02 11ac WIFI (20MHz, MCSA4, 80pc duly cycio) WLAN 870 | +06%
| 10812 | AAB | IEEE 802 11ac WIFI {20MHz, MCS5, d WLAN 877 | £0.6%
10613 | AAB | IEEE 802 11ac WiFi {20MHz, MCS6, 80pc duty cyce) WLAN 884 | +06%
10614 | AAB | IEEE 802 11ac WIFI (20MHz, MCS7. 90pc duty cycle) WLAN 855 | +06% |
10615 | AAB | IEEE 802 t1ac WIFi (20MHz, MCS8, 90pc duty cycle) WLAN 82 | +86%
10616 | AAB | IEEE 802 11ac WIFi ($0MHz, MCSO0, 00pc duly cyclo) WLAN 82 | +96% |
10617__| AAE | IEEE 802.11ac WIFI (40MHz, MCS1, WLAN ¥ +96%
10616 | AAB | IEEE 802.11ac WiFi (40MHz. MCS2, 80pc duty cycle) WLAN 858 | 496%
10619 | AAB | [EEE 802.11ac WiFi MCS3, WLAN 886 | +96%
10620 | AAB | IEEE 802.11ac WiFl (40MHz, MGS4 WLAN 887 | 496 %
10621 | AAB | IEEE 802.118c Wi ij:ms:gm” cyd;) WLAN .77 | 296%
10622 | AAB | IEEE 802.118c WiFl ( MCSE WLAN 68 | $96%
10623 | AAB | IEEE 802 11ac WiFi (40MHz, MCS?7, B0po duty cyce) WLAN 82 | 296%
10624 | AAB | [EEE 802.11ac WiFl (40MHz, MGSB, WLAN 96 | $96%
10625 | AAB™ | TEEE 802,115c WiFi (40MHz, MCS9, 90pc duty cycie) WLAN 96 | £96%
10626 | AAB | IEEE B02.11ac WiFi MCS0. 80pc duty cycie) WLAN 83 | 296%
10627 | AAB | IEEE B02.11ac WiFi (B0MEHz, MOS1 WLAN 88 | 296%
10628 | AAB_| [EEE 802.11ac Wikt MCS2, 80pc duty cyde) WLAN 71| 206%
10620 | AAB | IEEE B02.11ac WiFt (BOMHz, MCS3, 90pc duty cycie) WLAN .85 | £96 %
10630 | AAB | IEEE 602.11ac WiFi (80MHz, MCS4, 90pc duty cycie) WLAN 872 | =06 %
10831 AAB | [EEE 602 11ac WIFI (80MHz, MCS5, 90pc duty cydle) WLAN BB1 | 296%
10832 | AAB | IEEE B02.13ac WiFi (80MHz, MCS6, 90pc duty cydle) WLAN 874 | £06 %
0633 | AAB_| IEEE 602.11ac WiFi (80MHz, MCS7, 90 WLAN BB3 | +96%
0634 | AAB | IEEE B0Z 11ac WiFi (80MHz, MCS8, 90pc duty cycle) WLAN 80 | £9.6%
10635 | AAB [ IEEE 802 11ac WiFi (80MHz, MCS9, 90pc duty cyzle) WLAN 81 | $98%
10636 | AAC | IEEE 8021 1ac WIFI {160MHz. MCS0, 90pc du WLAN B3 | 296%
10637 | AAC | IEEE 802 11ac WiFi (160MHz. MCS1, 9Dpc duly cycie] WLAN 79 | +86%
10638 | AAC | IEEE 802 11ac WiFl (160MHz, MCS2, WLAN 386 | 296%
10639 | AAC | IEEE 802 11ac WiFi {160MHz, MCS3, 90pc duly cycie) WLAN 85 | +96%
10640 | AAC | TEEE 802.11ac WiF| (160MHz, MCS4, 90pc tuty cyce) WLAN 98 | 20.6% |
10641 | AAC_| TEEE 802.11ac WiFi (160MHz, MCSS, S0pc duty cycie) WLAN 06 | +96%
10642 | AAC | TEEE 802.118c WiFi (16008Hz, MCSE, 80pc duty cyce) WLAN 06 | 496%
10643 | AAC | IEEE 802.11ac WiFi (160MHz, MCST, ) WLAN 89 | 296%
0644 [ AAC | IEEE B02.115c Wi (160MHz, MCSE, 90pc duty cycla) WLAN 505 | +96%
0645 | AAC | IEEE B02.11ac WiFi (160MHz, MCS9, 90pc duty cycle) _ WLAN 11| 296%
0646 | AAG | LTE-TDD (SC-FDMA, 1 RS, 5 MHz, QPSK, UL Sublrame=2.7] LTE-TDD 1196 | 206%
| 10647 | AAF T LTE-TDD (SC-FDMA. 1 RB, 20 MHz, GPSK, UL Subframes2.7] LTE-TDD 1198 | 206%
10648 | AAA | COMA2000 (1x Advanced) MAZ000 | 345 | 2068%
10652 [ AAE | 'LTE-TDD {OFDMA, 5 MHz E-TM 3.1, Clipping 44%) LTE-TDD 691 | +96%
10653 | AAE | LTE-TOD {OFDMA, 10 MHz, E-TM 3.1, Clipping #4%) LTE-TDD 742_| £06%
10654 | AAD [ LTE-TOD (OFDMA, 15 MHz, E-TM 3.1, Cipping 44%) LTE-TDD 696 | +06%
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| 10665 | AAE | LTE-TOD (OFDMA, 20 MHz E-TM 3.1, Clipping 44%) LTE-TOD 721 | 466% |
10658 | AAA | Pulse Waveform (200Hz, 10%) Test 10.00 | +96% |
10658 | AAA | Pulse Waveform {200Hz. 20%) Test 699 | +96% |
10660 | AAA | Pulse Waveform (200Hz. 40%) Test 398 | +96%
10661 | AAA | Pulse Waveform (200Hz, 60%) Test 222 | +86%
10662 | AAA | Pulsa Waveform (200Hz, 80%) Test 097 | 296%
10670 | AAA | Bluetooth Low Blustoath 219 | +96%
10671 | AAA | IEEE 802.11ax (20MHz, MCS0, S0pc duly cyck) WLAN 002 | +96%
10672_| AAA | IEEE 802 11ax (20MHz, MCS1, 80pc duty cyche) _ WLAN 857 | +96%
10673 | AAA_| IEEE 802 11ax MCS2 WLAN 878 | £96%
10674 | AAA_| IEEE B0Z 11ax (20MiHz, MCS3, % ﬁ %} WLAN 874 | 296% |
10675 | AAA | (EEE 802 11ax (20MFiz, MCS4, 80pc duty cyche) WLAN 890 | #96%
10676 | AAA | IEEE 802 11ax MCSS, WLAN JT_| $96% |
10677 | AAA_| IEEE 802 11ax (20MHz, MCS6, 80pe duty cycle) WLAN 73| 296 %
10678 | AAA | IEEE 802 11ax (200MHz, MCS7, 80pc duty cycle) WLAN 78 | +96%
10679 | AAA | IEEE 802 11ax MCS8, < WLAN 889 | $9.6%
10680 | AAA | IEEE BOZ 11ax MCS9, WIAN 80 | +96%
10881 | AAA | IEEE 802 11ax (20MiHz, MCS10, 80pc duty cyde) WLAN 362_| +96%
10682 | AAA_| IEEE D02 11ax . MCS 11, S0pc duty cycie} WLAN 83 | £96% |
10683 | AAA | IEEE B02.1 ‘A%MM_M WIAN 42 | 196%
| 10884 | AAA | IEEE 802 11ax MCS1 WLAN 26 | +96% |
10885 | AAA | IEEE 802.1%ax MCS2 WLAN 833 | +96% |
10686 | AAA | IEEE B02 11ax (20MHz, MCS3 dut! WLAN 28 | £96% |
10687 | AAA | IEEE 502 11ax (20MHz. MCS4, 89pc duty cycie) WLAN 45 | +96%
10688 | AAA | IEEE B02 1%ax MCS5 d e WLAN 29 | +96%
| 10689 | AAA | IEEE B0Z2.1%ax (20MHz, MCS6. 99pc duly cycle) WLAN .35 | $96% |
10690 | AAA | IEEE B02.1%ax MCS d WLAN 29 | 296 %
10691 | AAA | [EEE BOZ.11ax (20MHz, Mcsa.ﬁ_Opcal.utﬂyc_yclo) WLAN 825 | +9.6%
10652 | AMAA | IEEE B02 17ax (20MHz. MCSS. 99pc duty cycle) WLAN 29 | £9.6% |
10693 | AAA | IEEE B02.11ax (20MHz, MCS10, dut WILAN 25 | $96%
10684 | AAA | IEEE B02.11x (20MHz, MCS11, 99p¢ duly cycie) WLAN 57 | £96% |
10695 | AAA | IEEE B02.11ax (40MHz, MCSO, WLAN 178 | +9.6%
10696 __| AAA_| IEEE B02.11ax (40MHz, MCS1, 90pe duly cycle WLAN 81 | $9.6%
0697 | AAA | IEEE 802.11ax (40MHz, MCSZ, 90pc duty cycls) WLAN 61 | +06%
10688 | AAA | IEEE 80211z (§0MHz, MCS3, 90pc duly cycle) WLAN 189 | £96%
0699 | AAA | IEEE 802 11ax (40MHz, MCS4, 90pc duty cycie) WLAN 82 | £066%
700 | AAA | IEEE B02.11ax (A0MHz, MCS5, 90pc duty cycle) WLAN 173 | 96 %
701 | AAA | IEEE B02.11ax (40MHz, MCS6, 90pc duty cycie) WLAN 366 | £06%
10702__| AAA | IEEE 802.11ax (40MHz, MCS7, 90pc duty cycie) WLAN B70 | 06 %
10703 | AAA_ | IEEE 802 11ax (40MHz, MCSE WLAN BB2 | =08%
10704__| AAA_| IEEE 802 11ax (40MHz, MCS9, S0pc duty cyce) WLAN 56 | =96 %
10705 | AAA | IEEE 802 11ax (40MHz, MCS10, 80pc duty cyde) WLAN 360 | 298%
10706 | AAA | IEEE B02 11ax (40MHz, MCS11 WLAN 66 | =086 %
10707 | AAA_| IEEE B0Z 11ax (40MHz, MCSO0, 99pc duty cycke) WLAN B32 | 296%
10708 | AAA | IEEE 802 1%ax ( MCS1 WLAN B55 | +96%
| 10709 | AAA | IEEE 802 11ax (40MHz, MCS2, Bgc duly cycle) WLAN 33 | $96% |
10710 | ANA | IEEE B02.11ax (40MHz. MCS3, 88pc duty cycle) WLAN 29 | 496%
10711 | AAA | IEEE B0Z 113x (4 MCS4 WLAN 39 | 296 %
10712__| ANA | IEEE B02.110x (4DMHz, MCS5, 99pc duty cycle) WLAN 3.67 | +96%
10713 | AAA | |EEE 802 11ax (40MHz. MCS8. 99pc duty cycle) WLAN 933 | +9.6%
0714__| AAA | [EEE B02.113x (40MHZ, MCS7, d WLAN 326 | 9.6 % |
0715 | AAA | IEEE 802 11ax (40MHz. MCS8. 99pc duty cycie) WLAN 45 | 29.6%
0716 | AAA | IEEE B0Z.11ax (40MHz MCS9, 99pc duty cycle) WLAN 330 | +9.6 % |
071 AAA | IEEE 802.11ax (40MHz, MCS10, 89p¢ duty cycle) WLAN 148 | +06% |
0718 | AAA_| IEEE 802.11ax (40MHz, MCS11. 99pc duty cycle) WLAN 124 | +9.6%
10719 | AAA_| IEEE 802.11ax (80MHz, MCSO, 80pc duly cycle) WLAN 81 | 206% |
10720 | AAA_ | IEEE 802.11ax (80MHz, MCS1, 90pc duty cycle) WLAN 8687 | +06%
10721 | AAA | IEEE 802.11ax (8OMHZ i WLAN 876 | +9.6% |
10722 | AMA | IEEE 802.11ax (80MHz, MCS3, S0pc duty cyde) WLAN BS5 | £0.6 % |
10723 | AAA | IEEE 802.11ax (80MHz, MCS4, 80pc duty cycie) WLAN B70 | s06%
10724 | AAA_| IEEE 802.11ax (BOMHz, MCS5, 90pc duty cyce) WLAN BO0 | =06 %
10725 | AAA_| IEEE 802 11ax (80MHz, MCSS, WLAN B74 | 296 %
10726 | AAA | IEEE B02.11ax (80MHz, MCS7, S0pc duly cycie) WLAN 572 | 296% |
10727 | AAA_| IEEE 802 11ax (80MH2, MCSB, 80pc duty cyck) WLAN BBG | +96%
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10728 | AAA | IEEE 802.11ax (80MHz, MCSS, 90pc duty cycle) WLAN 65 | $98% |
10729 | AAA | IEEE 802.11ax (30MHz, MCS10, 90p: d WLAN B4 | £96%
10730 | AAA | IEEE 802 11ax (80MHz, MCS11, 90pc duty cycle) WLAN 67 | 196
10731 | AAA | IEEE 802.11ax (80MHz, MCSO, du WLAN 42 | +96% |
10732 | AAA | TEEE 802 11ax (80MHz, MCSY, 89pc duty cycle) WLAN 46 | 196%
10733 | AAA | IEEE 802.11ax (B0MHz, MCS2 WLAN 40| +9
10734 | AAA | IEEE B02.11ax (80MHz, MCS3, 9pc duty cycle) WLAN 25 | +96% |
10735 | AAA | IEEE 802.11ax (BOMHz, MCS4 d WLAN 33 | +96% |
10736 | AAA | IEEE 802.11ax (B0MHz. MCSS, 98pc duty cycle) WLAN 27 | *956 %
10737 | AAA | [EEE 802.11ax (BOMHz, MCS5, WLAN 36 | 396% |
10738 | AAA | IEEE 802.118x (BOMHz, MCS7 d WLAN 42 | +96%
_ 10738 [ AAA_| IEEE 802.11ax (B0MHz, MCS8, 99pc duty cycle) WLAN 829 | 298% |
0740 | AAA | IEEE 802.11ax (B0MHz. MCSS, 99p¢ duly cycle) WLAN BA8 | 96% |
0741 [ AAA | TEEE 802.11ax (B0MHz. MCS10. 99pc duty cyce) WLAN 840 | 296 %
10742 | AAA | IEEE 802 11ax (BOMHz, MCS11, B8pc duty cycie} WLAN 843 | 296%
10743 | AAA | IEEE 802.11ax (160MHz. MCSO0 WLAN 894 | 298 %
10744 | AAA | IEEE 802 11ax (1 MCS1 WLAN 916 | =9,
10745 | AAA | IEEE 802.11ax (160MHz. MCS2 WLAN 93 | 296%
10746 | AAA | IEEE 802.11ax (160MHz, MCS3 WLAN 11| +98%
10747 | AAA | IEEE B02.11ax (1 MCS4 WLAN 904 | 296%
10748 | AAA T IEEE B02.11ax (160MHz, MCSS, B0pc duty cycke) WLAN 893 [+96% |
10748 | AAA | IEEE BO02.19ax (18002, MCS6, S0pc duty cycie) WLAN 800 | :06%
| 10750 | AMA T IEEE B0Z 11ax (160MHz, MCST, 90pc Outy cycie) WLAN B70 | +06%
10751 | AAA | IEEE 802 11ax (160MHz, MCSE, 80pc duty cycie) WLAN 882 | +96%
10752 | AAA | IEEE B02 11ax (160MFiz, MCS8 WLAN 881 | +08%
0753 | AAA | IEEE 802.11ax (160MHz, MCS10, 90pc duly cycle) WLAN 900 | £96% |
| 10754 | AAA | IEEE 802 11ax (160MHz, MCS11, 90pc duty cycls) WLAN 894 | +086%
10755 | AAA | IEEE BO2.11ax (160MHz, MCSO, WLAN 864 | +66%
| 10756 | AAA_ | IEEE 802 11ax (160MHz, MCS1, 99pc duly cycie) WLAN 877 | +96% |
| 10757 | AAA_ | TEEE 802.11ax {160MHz, MCS2, 99 WLAN 77 | +86%
10758 | AAA | IEEE 802 11ax (160MHz, MCS3, 98pc duty cycle) WLAN 89 | $96% |
10759 | AAA | IEEE B02 T1ax (160MHz, MCS4. 99pc duty cycle) WLAN 58 | +96%
10760 | AAA_| IEEE 802.11ax {160MHz, MCS5, WLAN 49 | 86 %
10761 | AAA_ | IEEE 802.11ax {160MHz, MCSS, 98pc duty cycin) WLAN 58 | +96%
10762 | AAA_| TEEE 802 11ax (160MHz, MCS7, WLAN 49 [ 296 %
0763 | AAA_| IEEE 802.11ax (160MHz, MCSS, 09pc duty cycle) WLAN 53 | 196 %
10764 | AAA | IEEE 802 11ax (160MHz, MCS3, 98pc WLAN 54| +96%
10765 | AAA | IEEE 802 11ax (160MHz. MCS10, 99pc duty cycis) WLAN 854 | 496%
10766 | AAA | IEEE 802.11ax (160MHz. MCS11, SSpe duty cycio) WLAN 851 | 296%
10767 | AAA | 5G NR (CP-OFDM. 1 RB, 5 MHz, QPSK, 15 kHz) SGNRFR1 | 799 | 296%
107668 | AAA | 5G NR (CP-OFDM, 1 RB. 10 MHz, QPSK, 15 kHz) SGNRFR1 | B01 | 2956 %
TOD
10769 | AAA | 5G NR (CP-OFDM, 1 RB. 15 MHz, QPSK, 15 kHz) SGNRFR1 | 601 | =96%
TDD
10770 | AAA" | 5G NR (CP-OFDM, 1 RB, 20 MHz, OPSX. 15 kHz) SGNRFRY | 602 | =96%
10771 | AAA | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 15 kHz) SGNRFRY | 802 | £96%
oD
10772 | AMA | 5G NR (CP-OFDM, 1 RB, 20 MHz. QPSK, 15 kHz) SGNRFRY | 823 | z06%
100
10773 | AAA | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 15 kHz) SGNRFR1 | 803 | t66%
DD
10774 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, OPSK, 15 kHz) SGNRFR! | 802 | t96%
100
10776 | AAA | 5G NR (CP-OFDM, 50% R8, 10 MHz, GPSK, 15 kHz) 5GNRFR1 | 830 | +06%
. 0D
10778 | AAA | 5G NR (CP.OFDM, 50% RB, 20 MHz, QPSK. 15 kHz) 5GNRFR1 | 834 | t96%
10D
10780 | AAA | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) SGNRFR1 | 838 | +96%
TOD
16781 | AAA | 6G NR (CP-OFDM, 50% RB, 40 MHz QPSK. 15 kHz) 5GNRFR1 | 838 | z96%
100
10782 | AAA | 5G NR (CP-OFDM, 50% RB, 50 MHz. QPSK. 15 kiz) SGNRFRT | 843 | 296%
DD
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10783 | AAA | 5G NR (CP-OFDM, 100% RS, 5 Mz, QPSK, 15 kHz) SGNRFR1 | 831 | 198%
10784 | AAA | 5G NR {CP-OFDM, 100% RB, 10 MHz, QPSK, 15 kHz) g?« FR1 | 829 | t96%
10785 | AAA | 5G NR (CP-OFDW, 100% RB, 15 MHz, QPSK, 15 kHZ) Eim FR1 | 840 | 286%
10786 | AAA | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 15 kHz) 2‘3« FR1 | B35 | +96% |
10787 | AAA | 5G NR {CP-OFDM, 100% RB, 25 MHz, QPSK, 15 kHz) 22&& FR1 | B4s | x96%
10788 | AAA | 5G NR (CP-OFDM, 100% RB. 30 MHz, QPSK, 15 kHz) g:aa FR1 | B39 | +96%
10789 | AAA | 5G NR (CP-OFDM, 100% RE, 40 MHz, OPSK, 15 kHz) 2‘3« FR1 | B37 | +96%
10780 | AAA | 5G NR (CP-OFDM, 100% RB, 50 MiHz, QPSK, 15 KHz) gl:m FR1 | 839 | 296%
10791 | AAA | 5G NR (CP-OFDM, 1 RB, 5 MHz, OPSK, 30 kHz) g:m FR1 | 783 | 206%
10792 | AAA | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK. 30 kHz) g?m FR1 | 792 | 286%
10783 | AAA | 5C NR (CP-OFDM, 1R8, 15 MHz, QPSK, 30 kHz) g?m FR1 | 795 | 296%

10784 | AAA | 5G NR (CP-OFDM, 1 RB, 20 MHz, GPSK, 30 kHz) £DNR FR1 | 782 | 496%
10785 | AAA | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 30 kHz) 2‘2« FR1 | 7.84 | 296%
10796 | AAA | 5G NR (GP-OFDM, 1 RB, 30 MHz, QPSK, 30 kHz) ngem FR1 | 782 | x96%
10787 | AAA | 5G NR (CP-OFDM, 1 RB, 40 MRz, QPSK, 30 kHz) 5T22|R FR1 | 801 | 296%
10798 | AAA | 5C NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 30 kHz) 753'3« FR1 | 789 | t96%
10788 | AAA | 5G NR (CP-OFDM. 1 RB, 60 MHz, GPSK, 30 kHz) ngam FR1 | 703 | 66%
10801 | AAA | 5G NR (CP-OFDM, 1 R8, 80 MHz, QPSK, 30 kHz) se?m FR1 | 789 | 496%
10802 | AAA | 5G NR (CP-OFDM, 1 RB, 90 MiHz, GPSK, 30 kHz) ng‘:m FR1 | 787 | t06%
10803 | AAA | G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) EGNRFR1 | 783 | +86%
10805 | AAA | 5G NR (CP-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) SGNRFR1 | 834 | +96%
10806 | AAA | 5G NR (CP-OFDM, 50% R, 16 MHz, QPSK, 30 kHz) ng?m FR1 | 837 | t86%
10808 | AAA | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz) ng%n FR1 | 838 | 206%
10810 | AAA | 5G NR (CP-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz) ;g:m FR1 | B34 | 206%
10812 | AAA | 5G NR (CP-OFDWM, 50% RB. 60 MHz, QPSK, 30 kHz) ;gom FR1 | B.35 | =0.6%
10817 | ABA | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz) srgo NRFR1 | B35 | £96%
10818 | AAA | 5G NR (CP-OFDM, 100% R8. 10 MHz, QPSK, 30 kHz) ngom FR1 | B34 | £96% |
10819 | AMA | 5G NR (CP-OFDM, 100% RB. 15 MHz, QPSK, 30 kHz) sTg?cR FR1 | 833 | 96%
10820 | ARA | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) 2‘3.; FR1 | B30 | t96%
10821 | AMA | 56 NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 30 KHz) giﬁ FR1 | B4l | £96% |
10822 | AMA | 56 NR [CP-OFDM, 100% RE, 30 Mz, QPSK, 0 kHz) g?«n FR1 | BAl | £96% |
10823 | AAA | 5G NR (CP-OFDM, 100% RB, 40 MHz, OPSK, 30 kHz) ;g?m FR1 | B35 | +86%
10824 | AAA | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 30 kHz) gm FR1 | B39 | +96%
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10825 | AAA | 5G NR (GP-OFDM, 100% RE, 60 MiHz, QPSK, 30 KHz) SGNRFR1 | 841 | £96%
10827 | ARA | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) g:« FR1 | 842 | z06%
10828 | AAA | 5G NR (CP-OFDM, 100% RB, 90 MHz, GPSK, 30 kHz) gnm FRY | B43 | 068%
10828 | AAA™ | 5G NR (CP-OFDM, 100% RB, 100 MHz, GPSK. 30 kHz) ssmom FRT | B40 | 296 %
10830 AAA | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 60 kHz) goNR FR1 763 *968%
10831 | AAA | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 60 kHz) ssmm FRY | 7.73 | 298 %
10832 | AAA | 5G NR (CP-OFDM, 1 RB, 20 MHz. QPSK. 60 kiHz) %ﬁﬁ 774 | t96%
10833 | AAA | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 60 kiHz) ;gom FRY | 7.70 | 06 %
10834 | AAA | 56 NR (CP-OFDM, 1 RB, 30 MHz QPSK. 60 kiz) ;gom FRY | 7.75 | t9.6%
10835 | AAA | 5G NR (CP-OFDM, 1 RB, 40 MHz OPSK, 60 kiz) ;g?ua FR1 | 7.70 | t9.6%
10835 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 60 kHz) ;g?m FR1 | 766 | £96%
10837 | AAA | 5G NR (CP-OFDM, 1 RB, 60 MHz, QPSK, 60 kHz} g?«n FR1 | 768 | £96%
10839 | AAA | 5G NR (CP-OFDM, 1 RB, 80 MHz, OPSK, 80 kHz) str?oua FR1 | 770 | +96%
10840 | AAA | 5G NR (CP-OFDM, | RB, 90 MHz, GPSK, 60 kHz) g?un FR1 | 767 | 296%
10847 | ARA | 50 NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 60 kHZ) ng%R FRT1 | 7.71 | 296%
102843 | AAA | 5G NR (CP-OFDM. 50% RB, 15 MHz, QPSK, B0 kHz) rsg?a‘ﬁ1 849 | 296%
10842 | AAA | 5G NR (CP-OFDM, 50% RB, 20 MHz QPSK. 60 kHz) gem FRT | 834 | 296%
10846 | AAA | 5G NR (CP-OFDM, 50% RB, 30 MHz QPSK, 60 kHz) ngzm FR1 | B41 | 296%
10854 | AAA | 5G NR (CP-OFDM, 100% RB, 10 MiHz, QPSK, 60 kHz) 2;34; FR1 | B34 | 206%
10855 | AAA~ | 5G NR (CP-OF DM, 100% RB, 15 Mz, GPSK, 60 kHz) ;gl:n FRY | B35 | 206%
10856 | AAA | 5G NR (CP-OFDM, 100% RB, 20 MHz, GPSK, 60 kHz) gnm FR1 | B37 | 296%
10857 | AAA | 5G NR (CP-OFDM, 100% RB, 25 MHz, GPSK, 60 kHz) £Em| B35 | =06%
10858 | AAA | 5G NR (CP-OFDM, 100% R8, 30 MHz, QPSK, 60 kHz) mmom FRY | B36 | 2906%

(10859 | ARA | 5G NR (CP-OFDM, 100% RB, 40 MHZ, GPSK, 60 kHz) s“éo NRFR1 | 834 | £06%
10860 | AAA | 5G NR (CP-OFDM, 100% RB. 50 MHz, QPSK, 60 kHz) ;g?un FR1 | 841 | +96%
10861 | AAA | 5G NR (CP-OFDM, 100% RB, 60 MHz, GPSK, 60 kHz) ngem FR1 | 840 | 0.6 %
10863 | AAA | 5G NR (GP-OFDM, 100% RB, 80 MHz, QPSK, 60 kHz) srgl:m FR1 | 841 | 96%
10854 | AAA™ | 5G NR (CP-OFDA, 100% RB, 90 MHz. OPSK, 60 kHz) ng‘:m FR1 | 837 | 266%
10866 | ARA | 5G NR (CP-OFDM, 100% RB, 100 MHz, GPSK, 80 kHz) g?m FR1 | 841 | 196% |
10866 | AAA™ | 5G NR (DFT-5-OF DM, 1 RB, 100 MHz, QPSK, 30 kHz) ngem FR1 | 568 | 296%
10866 | AAA | 5G NR (DFT-5-OFDM, 100% RE, 100 Miz, OPSK, 30 kHz) g%n FR1 | 589 | +96%
10860 | AAA | 5G NR (DFT-5-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz) gom FR2 | 5756 | 296%
10870 | AAA [5G NR (DFT-s-OF DI, 100% RB, 100 MHz, QPSK, 120 kHz) LsTEE—R_F'Rz 588 | z96%
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10871 | AAA | 5G NR (DF 1-5-OFDM, 1 RB, 100 MHz, 16QAM, 120 KHz) SGNRFR2 | 576 | t96%
10872 | AAA | 5G NR (DFT-5-OFDM, 100% RB, 100 MHZ 16GAM, 120 kHz) sTgen FRZ | 652 | 206%
10873 | AAA | 5G NR (DFT-5-OFDM, 1 RB, 100 MHz, B4QAM, 120 kHz) 5122« FRZ | 661 | +96%
10874 | AAA | 5G NR (DF T-5-OFDM, 100% RB, 100 MHz, B4QAM, 120 kHz) ;GD':IR FR2 | 665 | £96%
10875 | AAA | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz} g?m"i‘"az 778 | t96%
10876 | AAA | 5G NR (CP-OFDM, 100% RSB, 100 MHz QPSK, 120 kHz) g?va FRZ | 639 | 96%
10877 | AAA | 5G NR (CP-OFDM, 1 RB, 100 MHz, 16GAM, 120 kHz) 2‘3« FRZ | 795 | +96%
10878 | AAA | 5G NR (CP-OFDM, 100% RB. 100 MHz, 16QAM, 120 kHz) 572?% FRZ | B41 | +96%
10879 | AAA | 5G NR (CP-OFDM, 1 RB, 100 MHz, B3GAM, 120 kiz) 3‘3«: FRZ | B12 | t96%
10880 | AAA | 5G NR (CP-OFDM, 100% RB, 100 MHz, G4QAM, 120 kHz) ngl:m FRZ | B38 | +96%
10881 | AAA | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 120 kiHz) ngl:m FRZ | 675 | 296%
10832 | AAA | 5G NR (DFT-5-OFDM, 100% RB, 50 MHz, GPSK, 120 kHz) ng(:n FRZ | 596 | £96%
10883 | AAA | 5G NR (DFT-s-OFDM, 1 RE, 50 MHz, 16QAM, $20 kHz) ngt:m FRZ | 657 | +66%
10884 | ANA | 5G NR (DFT-5-OFDM, 100% RB, 50 MHz, 16QAM, 120 kHz) ngem FRZ | 653 | £06%
10885 | AAA | GG NR (DF T-s-OFDM, 1 RB, 50 MHz, G4QAM, 120 kHz) ;gem FR2 | 66 | £06%
10886 | AAA | 56 NR (DF T-5-OFOM, 100% RB, 50 MHz. GHQAM, 120 kHz) ngt:m FRZ | 665 | £06%
10867 | AAA | 5G NR [CP-OFDM, 1 RB, 60 MHz, QPSK, 120 kHz) g?m FRZ | 776 | t96%
10888 | AAA | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 120 KHz) ;gom FRZ | B35 | £0.6%
10869 | AAA | 5G NR (CP-OFDM, 1 8, 50 Mz, 16QAN, 120 kHz) ;g"‘(:m_rm 802 | 96 %
10890 | AAA | 5G NR (CP-OFDM, 100% R, 50 MHz, 16QAM, 120 kHz) ngct'qa FRZ | BA40 | 206 %
10891 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, 64QAM, 120 kHz) ngoun FRZ | B13 | =06%
10892 | AAA | 5G NR (CP-OFDM, 100% R, 50 MHz, B4QAM, 120 kHz) %m FRZ | B41 | 296%

¥ Uncertainty = determinad using the max. devistion Srom lnear resp pplying cectangular dstribution and & axpresssd for the sgusars of the
Nald valus.
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Calibration Laboratory of S s Schwelzerischar Kalltrierdienst
Schmid & Partner SN2 (4 ‘s: Service suisse d'Statonnage
Engineering AG 2 s\, g Servisio svizzera di tarmtura
Zaughausstrasse 43, 8004 Zurich, Switzeriand ,_4@»} \. A Swiss Calibration Service
Actredited by th Swiss Accreditstion Service {SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service |2 one of the signatories to the EA
Multitateral Agresmant for the recognition of calibration certificates

Calration date:

Thes calibeation certificate documents the tracesbiity to nalionsi standards, which realize the phy units of (s
The messuremants and tha uncanantas with confidence probabitity are given an the folowing pages and are part of the certificate

All calbrations have been conducied in the closed Bboratory faciity, environment femperature (22 + 3)°C and humidity < 70%.

Calbration Equipmest used (MATE crilical for calibration)

| Primary Standands [ Cal Date {Canificate No.) Scheduled Calibraticn
Powar meter NRP SN 104778 03-A0r-19 (No. 217-02842/02683) Apr-20

Powar sensce NRP-291 SN 103244 03-Ap-19 {No. 217-02892) Ap20

Power sensor NRP-Z81 SN 103245 03-Apr-19 (No. 217-02893) Apr-20
Reference 20 dB Afteustor | SN: S5277 (204) 04.Apr-19 (No. 217-02894) Aar-20

DAES SN, 560 27-Dec-19 (No. DAEA-660_Dect®) | Dwe-20

Reference Probe ESIDV2 SN: 3013 31.0ec-19 (No. ES3-3013_Dect8) Dec-20

Secandary Standards 5] Creck Date (in house) Scheduied Check
Pawes meler E44198 SN GBA1293874 08 Aar-16 {in house check Jun-18) In hose chack: Jun-20
Powet sensor EA41ZA SN MY41466087 06-Aar-16 {in house check Jun-18) In hotse check: Jun-20
Power sensor EA412A SN 000110210 08-Agr- 16 {in house ek Jun-16) In hotse chack: Jun-20
AF generator HP BS4BC SK: US3IB4ZU01700 04.Ahug-98 (in house check Jun-18) | In howse check: Jun-20
Network Analyzer EB358A SN USA10804TT 31.Mar-14 (i house check Oct-18) | In house check: Oct-20

Name Funetion
b s
Appraved by:

This calbration cenficate shall not be reproduced excapt in full wihaut witten approval of the labaratory.

—F———]
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Callbmﬂon Labomtofy of (‘\ "'\LMI‘) Schwelzerische
. SN ""’"\ r Kalibriardionst
Schmid & Partner SN (e g Sorvice suisse d'étalonnago
Engineering AG z 3 Servizio svizzero di taraturs
Y S
Zeughausstrasse 43, 8004 Zurich, Switzeriand % ‘/’,‘\\“\ \\‘ o Swiss Calibration Servica
Accredited by the Swtss Accradiiation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 10 the EA
Multilataral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liqusd
NORMx.y,z sensitivity In free space
ConvF sensitivity in TSL / NORMx.y,2
DCP diode compression point
CF crest tactor (1/duty_cycie) of the RF signal
A B CD modutation dependent linearzation parameters
Polarization @ o rotation around probe axis
Palarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),
Le.. 8 =0is normal to probe axis
Connector Angla information used in DASY system 1o align probe sensor X to the robot coardinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sud 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigques®, June 2013

b) |EC 62209-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next 1o the ear (frequency range of 300 MHz to 8 GHz)", July 2016

¢} |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHZ"

Methods Applied and Interpretation of Parameters:
NORMx, y.z: Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell, f > 1800 MHz: R22 wsvogunde)
NORMx.y,z are only intermediate values, i.e., the unceriainties of NORMx.y,z doas not affect the E”-field
uncertainty inside TSL (see below ConvF),

=  NORM(f)x.y,.z = NORMx,y,z * frequency_response {see Frequency Response Chan). This Snearization i
Implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

« DCPxyz: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required) DCP does not depend on frequency nor media.

* PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy.z Bxyz Cxyz Dxyz VRxyz A B, C, Dare numencal inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibration range expressed in RMS voltage across the dicde.

* ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and Inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity i TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that givan for ConvF. A frequency dependent
ConvF Is used in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz to £ 100
MHz.

» Spherical isctropy {3D dewviation fram isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

« Sensor Offset: The sensor offset corresponds to the offset of virnual measurement center from the probe tip
{on probe axis). No tolerance required

« Connactor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),
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ET3DV6 - SN:1630 February 26, 2020
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVH(VIm)y" | 1.70 1.49 1,49 +10.1 %
_DCP (mV)” | 101.6 995 i 99.7
Calibration Results for Modulation Rosponsa
uiD T Communication System Name “T7B e T o T w | max Unc'
da dBVuV dB mV dev. (k=2)
o | Cw X 0.0 0.0 1.0 000 | 2465 | £33% | 247 %
| Y 0.0 0.0 1.0 2424
| z 0.0 0.0 1.0 235.7

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%.

* The uncartainties of Norm X ¥,Z do not atlact the E*-$ieid uncectainty inside TSL (sce Pages 4 and 6)
" Numarical linearization paramater; unoartarry not required
" Uncertainty is detesnined wsing the max. devistion from Inear response applying reciangular disribution and is axprassed r the squere of the
fiedd value

Certificato No: ET3-1630_Feb20 Page 3of 10
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ET3DVE- SN:1650 Fabruary 26, 2020

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters
Sensor Arangement Triangukar
Connector Angle (*) 127.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled

| Probe Overall Length 337 mm
“Praobe Body Diamater 10 mm |
Tip Length 10mm
Tip Diameter 6.8 mm
Probe Tip 1o Sensor X Calibeation Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip 10 Sensor Z Calibration Point 27 mm
Recommended Measurement Distance from Surface E 4mm

Cartificate No: ET3-1630_Fed20 Page 4 of 10
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ET3DV6- SN:1630 February 26, 2020

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity I [ Depth ™ Unc

f{MHz)® | Permittivity” (Sim)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
600 427 0.88 7.57 7.57 757 0.20 250 £133%
750 419 0.89 7.22 7.22 7.22 0.38 2.34 £120%
836 415 0.90 6.96 6.96 6.96 047 2.08 +120%
800 1.5 0.97 8.82 682 | 682 0.63 1.85 +120%
1750 40.1 1.37 5.91 5.91 591 0.55 2.37 +120%
1500 40.0 1.40 5.63 5.63 5.63 0.60 2.27 £ 120 %

“ Frequency validity above 300 MHz of + 100 MHz caly apphes for DASY vd.4 and higher (sse Page 2), ese i & restictad (0 * 50 MH2 The
uncartainty ls the RSS of the Corf uncertainty at cadibration frequency and the uncantanty for the indicated requency band, Frequency valcily
velow 300 MHz & £ 10, 28, 40, 50 and 70 MMz for CanvF assessments 8t 30, 64, 128, 150 and 220 MHz respecively. Valdity of ConvF assessed at
8 Mz is 4-9 MHz, and CornF assessed 81 13 MHz & 9-19 MHz, Above 5 GHz frequency valdty can be axtanded to & 110 Mz

" At requencies balow 3 GHz. the validity of tssue paramelers [z 8nd o) can be relaxad 10 = 10% I lquiki compansation formula is applied 10
measurad SAR valuss. Al Ireguancies abovs 3 GHz, the validity of tissue parsmetans (c and o) = resiricted 1o + 5% The uncentarty & the RSS of
(he ConvF uncertainty for indicated target hssuepmnehu

“ Alpha/Depth are d wed during cal 1. SPEAG warranty that the remaning deviation due %0 the boundary effect atter compensation is
l!wayxbssmunzmlov&equmbelow:ﬂ}mandbewaﬁmmmlumn$GGﬂant=nymimIm9ummmmmup
diameter from the beundary,
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ET3DV6- SN:1630 February 26, 2020

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Body Tissue Simulating Media

mmq hRH:m; c«(g'u"f)am | ConvFX | ConvFY [ ConvF Z | Alpha® { °(,,'.’.‘.?,‘ (lo::ac)
600 56.1 0.95 719 | 719 | 7se | 018 | 250 | +133%
750 55.5 0.96 671 | 671 | e71 | o070 | 172 | £120%
835 55.2 0.97 652 | 652 | es2 | 0ss | 197 | +120%
1750 53.4 1.49 509 | 509 | 5090 | 080 | 233 | £120%
1900 533 | 152 490 | 490 | 480 | 080 | 233 | 2120%

" Frequency validity above 300 MHz of = 100Mm0ﬂlyapws‘k)vDASVv44mdmgh-r(mpagnl’) eba(u'umaedu:.SOMHL The
uncantsity 1 the RSS of (he ConvF unceriainty &t calbration freg y and the . y for the N y band. Fraquancy vailkdity
bedon 300 MHz 15 £ 10, 25, 40, SOande&faComFuummunao 64, 128, 150mmmzlmcnvo~ Valkiity of Comf assessed at
5 MHz s 4-9 MKz, amcmmalJM’kts9-!9MNx_Abave5Gmwmn:yvohdnycanbnnmmww:Houm
* AL frequencies below 3 GHz, tha vakdty of lizsus parameters (c and @) can be nsoed to + 10% if fiquic compansation lomuln s sppled to
maessured SAR vakes. Al frequences sbove 3 GHE the validity of #8sue parameters (& and o) is estricied %0 £ 5%, The uncertainty is the RSS of
!MOaermMyfor indicaled 1arget 15503 paramelens

© AlphaDepth are Getermined during caéibration. SPEAG warrants that the remaining deviation due to the boundary effec after compensation is
Sways 1885 than = 1% for frequancias balow 3 GHz and below £ 2% far fequencies betwaen 3-8 GHz at any distance iarger than half the prabe to
diametar from tha boundary
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ETIDVE- SN 1630 Februsry 26, 2020

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

0.8

Frequency response (normalized)

0 500 1000 1500 2000 2500 3000
e | |

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ET3DVE- SN:1630 Fetruary 26, 2020

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22
. . » B 0 I

Tot Y & Y
g | |
';' I i . -_:w,*w-f»l-:t TS S S = o o B S S EE S 3
a [ 2 :

? ‘ ‘..v i ]L, '1 l 5 H‘v - 'I,l

' - Red []

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET3DV6- SN:1630 Febeuary 26, 2020
Dynamic Range f(SARcad)
(TEM cell , fovu= 1900 MHz)
1054
E
g1
|
1074 | l
) ’
[ 0 { /, i
o
0 o
1004
1074
10! 10  [x 1w 10 10+ v
SAR [mWicm3] =
Le ] o]
not compansated compensated
t4
)
= b fiafit
5 B L ocgiiin v S S e e S et
b ,
- 1 It e
4 | 1
109 10= 101 10 0! 102 100
SAR [mW/em3)
2 (o]
rat compansated compenssted
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Certificate No: ET3-1630_Feb20 Page 9.of 10
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ETIDVE- 8N:1630 February 26, 2020

Conversion Factor Assessment

f= 835 MHzZ WGLS R9 (H_conF f= 1900 MHz WGLS R22 (H_comF)

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

-10 -08 06 -G4 -02 00 0.2 04 &8 0.8 1.0

Uncertainty of Spherical Isotropy Assassment: £ 2.6% (k=2)
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HC'- FCC ID: A3LSMN981B Report No: HCT-SR-2006-FC017-R3
HCT CO,LTD

Calibration Laboratory of

y SN~ Schwatzerischer Kalibrierdienst
Schmid & Partner %@ 2 Service sulsse d'étalonnage
Engineering AG G Sorvizio svizzero di taraturs
Zeughsusstrasse 43, 8004 Zurich, Switzerland 2 /.ﬁ\“\“ S Swiss Calibration Service
Accradited by the Swiss Accrediation Sendcs (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltilaterat Agraemant for the recognition of calibration certificates

cuent  HCT (Dymstec)

Calibrabon procodura(s)

Calrabon date: Mz’.m’

This calibeabion cerdificate documants the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertaintios with confidence protability are givan on the following pages and are part of 1ha canificaie.

All catbrations have been conuctad In the ciosed laboratory taciity: enveonmen! temperature {22 + 37°C and humidity < 70%

Calibestion Equipment used (MSTE entical for calibrstion)

Primary Standards D # Cal Date (Canificate No.) Scheduled Calibration
Powar meter NRP SN: 104778 03-Apr-19 {No. 217-02892/02003) Ape20

Power sensor NRP-Z31 SN: 103244 03-Apr-19 (No. 217-02892) Ape20

Power sensor NRP-281 SN 103245 03-Apr-18 (No. 217-0289%) Ape20

Referance 20 dB Aftanuator SN: 5058 (20k) 04-Agr-18 (No. 217-02894) Ape-20

Typa-N mismalch combinaton SN: 5047.2/ 06327  04-Apr-19 (No. 217-02895) Ape-20

Reterence Probe EXIDV4 SN; 7405 26-Mar-19 (No. EX3-7405_ Mar1g) Mar-20

DAE4 SN: 801 30-Apr-18 (No. DAE4-601_Apr15) Ape-20

Secondary Standards ID ¥ Check Date (in house) Schaduled Chack
Powar meter £44198 SN; GHIFS12475 30-Oct-14 {in house check Feb-18) 1n house choeck: Oct-20
Powar sansor HP 8481A SN; US37292783 07-O0ct-15 (in house check Oct-18) in house check: Oct-20
Power sensor HP 84814 SN: MYA41082317 07-0c2-15 (in house check Oct-18) in house chack: Oct-20
RF generator RAS SMT-06 SN: 100872 15-Jun-15 {in house check Oct-18) in house chack: Oct-20
Netwark Ansbyzer Aglent EB3SBA | SN: US41080477 at-Mar-14 (in bouse chock Oct-18) in house chack: Ocz-19

Calibirated by:

Appraved by:

Issued May 27, 2019

This catbration cartificate shall not be reproduced except in full without weittan appeoval of the kabaratory.

Certificate No: D750V3-1014_May198 Page 10f 8
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HC'- FCC ID: A3LSMN981B Report No: HCT-SR-2006-FC017-R3

HCT CO,LTD
Calibration Laboratory of \\&\'4/;,’ f,-w"m\ S Schweirerischer Kalibrierdienst
Schmid & Partner M c Service sulsse d'étalonnage
Engineering AG o A Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland 4 ,‘/ﬁ\\\ W i A S Sswiss Calibration Service
Accradited by tha Swiss Accreditation Service {(SAS] Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreament 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) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) frem hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GH2)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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.

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
paraliel 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.

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.

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

The reronad 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: D750V3-1014_May18 Page 2015
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FCC ID: ASLSMN981B

Report No: HCT-SR-2006-FC017-R3

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far a5 not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.88 mha/m
Measured Head TSL parameters {(220202)°C 420:8% 0.80 mho/m + 6 %
Head TSL temperature change during test <05"C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.25 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1,36 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.40 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied,
Tomperaturo Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mho/m
Measured Body TSL parameters (220x02)"C 550+8% 0.97 mho/m = & %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm? {1 g) of Body TSL Condition
SAR measured 250 mW Input power 2.14 Wikg
SAR for nonmenal Body TSL parameters normalized to 1W B8.48 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.41 Wikg
SAR for noménal Body TSL parameters normalized to 1W 5.60 W/kg = 16.5 % (k=2)

Cartificata No: D750V3-1014_May18
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CT FCC ID: A3LSMN981B

HCT CO,LTD

Report No: HCT-SR-2006-FC017-R3

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5480Q+3510
Retumn Loss - 249 dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 48.70Q-03iQ
Retum Loss -47.0d8
General Antenna Parameters and Design
| Etectrical Dalay (one direction) | 1.040 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shon-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 posifion as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is stll

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

[ Manutactured by

SPEAG

Cartificats No: D750V3-1014_May18
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 27.05.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

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

Medium parameters used: = 750 MHz; o = 0.9 S/m; &, = 42; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI C63,19-2011)

DASYS52 Configuration:
» Probe; EX3DV4 - SN7405; ConvF(10.31, 10.31, 10.31) @ 750 MHz; Calibrated: 25.03.2019
e Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1001

o DASYS252.10.2(1495), SEMCAD X 14.6.12(7450)

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

Reference Value = 58.49 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3,17 Wikg

SAR(1 g) = 2.08 W/kg; SAR(10 g) = 1.36 W/kg

Maximum value of SAR (measured)} = 2.79 Wikg

dB
0

-2.40
-4.80
-7.20
-9.60

-12.00

0 dB =279 W/kg = 4.46 dBW/kg

Cartificate No: D750V3-1014_May19 Page 50f8
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Impedance Measurement Plot for Head TSL

54812 0
3528102
BB 885 miJ
34.322

ChlAvwg= 20
Chl: 2wl 550,000 M Seop 560,000 Mie

00000 MHz  -24. 888 dB

Ch1Avg= R0
Start S50 000 My  ——
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HCTCO,LTD

DASYS5 Validation Report for Body TSL

Date: 27.05.2019
Test 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: f = 750 MHz; o = 0.97 S/m; & = 55; p = 1000 kg/m’
Yhantom section: Flat Section

Measurement Stundard; DASYS (IEEE/TEC/ANSI C63.19-2011)

DASY52 Configuration:
=  Probe: EX3DV4 - SN7405; ConvF(10.6, 10.6, 10.6) @ 750 MHz; Calibrated; 25.03.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
= Phantom: Flat Phantom 4.9 (Back): Type: QD O0R P49 AA; Senal: 1005

« DASYS52 52.10.2(1495);: SEMCAD X 14.6.12(7450)
Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm
Reference Value = 55.01 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 3.22 W/kg

SAR(I g) = 2.14 W/kg: SAR(10 g) = 1.41 W/kg
Maximum value of SAR (measured) = 2.86 W/kg

d8
0

-2.40
4.80 .

7,20 :
-9.60

-12.00

0 dB = 2.86 W/kg = 4,56 dBW/kg
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Impedance Measurement Plot for Body TSL

750.000000 MHz 48.673 0
704.23 p& -301.33m0)

(50 000000 MHz  4.4587 mUJ
-137.14°¢

Chilwg= 20
Chl: St 550,000 MHz op 390 0@_\0‘3

0 00 Ch 1 Avg s 120
Chi: Stat 550,000 MHz  — Stop 950 000 MHz
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HCT FCC ID: A3LSMN981B

Report No: HCT-SR-2006-FC017-R3

HCT CO,LTD
Calibration Laboratory of S, Schweizerischer Kallbriords
Schmid & Partner SN 5 Sevvice sulsse d'étalonnage
Engineering AG % C  serviato svizzaro o toraturs
Zoughausstrasse 43, 8004 Zurich, Switzeriand % f"’\_\_.\? Swisa Calibration Service

Accredited by the Swiss Acoroditation Service (SAS)
The Swiss Accreditation Service is ane of the signatories to the EA
Multitateral Agreement for the recognition of callbration certificates

Accreditation No.: SCS 0108

Certificato No: D750V3-1014_May20

Calibrration procedure(s)

Calityration dute:

QA CAL-05.v11
‘Calibration

D750V3 - SN:1014

Pmsdurﬁorsm WS&M between 0.7-3 GHz
a e .
"H

May 18, 2020

Calranon Equipmant used (METE crilical for calibration)

3!'_?174-

This calibration cerfilicate documents Ihe traceability Yo national standasds, which reaize the physical units of measurements (S1)
The measurements and Ihe uncertainties with confidence pecbability are given on the folowing pages and are pant of the cerificate

All calibrations have baan conductad in the clased laboratory faclity: envirooment tamperalune (22 £ 3)°C and humidity < 70%.

This calbration cerificate shall nol be reproducad except in full wthout written approvad of the laborstory

Primary Standards D¢ Cal Date (Certificate No.) Scheduled Calbration

Power mater NRP SN 104778 01-Ape-20 (NoO. 217-05100/03107) Apr-21

Power sensor NRP-291 SN 103244 01-Apr-20 (Na. 217-05100) Apr-21

Power sensor NRP-Z91 SN: 105245 01-Ape-20 (No. 217-03101) Apr-21

Ratarance 20 08 Attenuator SN BHI394 {20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismalch combination SN 310982 / 06327 S1-Mar-20 (No. 217-03104) Apr-21

Reatarance Probe EX3DV4 SN. 7348 31-Dec-19 (No. EX3-7345 Dec19) Doc-20

DAE4 SN 60 27-Dac-18 (No. DAE4-601_Dec18) Doc-20

Secondary Standards iDn Check Date (in house) Schodidod Chack

Powsr metor E44158 EN: GB39512475 30-Oct-14 (In house chack Fab-19) In housa check: Oct-20

Powar sensor HP 84814 SN; US3T7292783 07-0ct-15 {in house chack Oct-18) In house checx: Oct-20

Powar sensor HP 84814 SN: MY£1092317 07-0Oct-15 (in house check Oct-18) In house check: Oct-20

RF ganarator RAS SMT06 SN: 100072 15-Jun-15 (In hausa check Oct-18) In house check: Ocl-20

Network Analyzer Aglent EBISBA | SN: US41080477 J1-Mar-14 {in house check Oct-19) In house check: Ocl-20
Name Signature

Calibrated by Jaltrey Katzmean - / ; g g

Issusd; May 22, 2020
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HC'- FCC ID: A3LSMN981B Report No: HCT-SR-2006-FC017-R3
HCT CO,LTD

Calibration Laboratory of

. § Schwelzerisoher Kalltrierd)
Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S  Swiss Calibration Service
Accredited by the Swiss Accred2ation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA
Multitateral Agreement for the recognition of calibration certificales

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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,

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.

* 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 Retum 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 resull.

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: D750V3-1014_May20 Page 2 of 6
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HCT CO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Aagvanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C M9 0.89 mha/m
Measured Head TSL parameters (220+02)°C 42126% 0.91 mho/m £ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 213 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 8.39 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAH measured 250 mW input power 1.40 Wikg
SAR for nominal Head TSL parametors normalized to 1W 5.53 Wikg = 16.5 % (k=2)
Certificate No: D750V3-1014_May20 Page3d ot 6
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HCT CO,LTD

Report No: HCT-SR-2006-FC017-R3

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 539Q+30j0
Retumn Loss -265dB
General Antenna Parameters and Design
[ Electrical Dslay (one direction) | 1.041 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna |s therefore short-circulted 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 pasition 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

Certificate No: D7S0V3-1014_May20
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DASYS5 Validation Report for Head TSL

Date: 19.05.2020

Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: f= 750 MHz: 6 = 0.91 S/m; & =42.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;

Probe: EX3DV4 - SN7349; ConvF(10.07, 10,07, 10.07) @ 750 MHz; Calibrated: 31.12.2019
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.12.2019

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

DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 58.88 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3,18 W/kg

SAR(1 g) = 2.13 W/kg: SAR(10 g) = 1.40 W/kg

Smallest distance from peaks to all points 3 dB below = 18.4 mm

Ratio of SAR ut M2 to SAR at M| = 67.1%

Maximum value of SAR (measured) = 2,81 Wikg

-2.00

-4.00

-6.00

-10.00

0dB = 2.81 Wikg = 4.49 dBW/kg

Centificate No: D750V3-1014_May20 Page 50l 6
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMN981B Report No: HCT-SR-2006-FC017-R3
HCTCO,LTD
Calibration Laboratory of S Schwelzarischer Kalibriorgionst
Schmid & Partner C Servicssuisse d'étalonnage
Engineering AG Servizio svizzero di taraturn
Zoughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service

Aocradited by 1he Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Calibeation date!

This caibration cenificate documents the traceability to natanal 7
The measurements gnd 1ha uncanainties with confidence probabiity are given on the faliowing pages and are part of the certificate,

All calibrations have been corducted in the dosed laborstory faciity.

aad] sl

Accreditation No.: SCS 0108

!
R B A

Qo1 7.1

Calioraton Equipment usad (MATE critical for calibration)

reatza the physical units of measuemants (S1)

en lsmperatute (22 = 3)°C and humidly < 70%

Primary Standards 0N Cal Date (Cartficate No.) Sohedussd Calibrason

Powear meter NRP SN 104778 03-Apr-18 (No. 217-02892/02893) Apr-20

Powar sensor NRP-Z91 SN: 10G244 03-Apr-18 (No. 217-02692) Ape-20

Power sansor NRP-Z91 SN: 106245 03-Apr-19 (No, 217-02893) Apr-20

Reference 20 0B Attanuatar SN: 5058 (20k) 04-Apr-18 (No. 217-02834) Ape-20

Type-N mismatch combinaton SN: 5047 2/ 08327 04-Apr 18 (No. 217026895 Ape-20

Feterence Probe EX3DVA SN: 7349 25-May-19 (No. EX3.7345 May13) Maoy-20

DAE4 SN: 601 30-Apr- 18 (No, DAE4-601 _Apr18) Ape-20

Secondury Standards 1D ¥ Check Dats (n house] Scheduled Check

FPowear matar 44156 SN GB3a512475 30-0ct-14 (in house check Feb-19) In housa check: Oct-20

Powar sensor HP BAB1A SN US37222783 07-001-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP B4B1A SN MY41022317 07-0ct-15 (in house check Oct-16) In housa check: Oct-20

RF ganerator R&S SMT-06 SN 100872 15-Jun-15 {in house check Oct-18) In house check: Oct-20

Natwork Analyzes Agilent EBISSA | SN; US41080477 31-Mar-14 (in houss check Oct-18) In house check: Oct-18
Name Functicn

Approved by

Thia casbiration carificate shal not be reproduced except n full without wiittan approvial of the laboratory.

Cartificate No: DB35V2-441_Aug18
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HC'- FCC ID: A3LSMN981B Report No: HCT-SR-2006-FC017-R3
HCT CO,LTD

Calibration Laboratory of

J S Schwelzerischer Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage
Engineering AG C  servizio svizzero di taratura

Zoughausstrasse 43, B004 Zurich, Switzeriand S swiss Callbration Service

Accredaed by the Swiss Accreditation Sewvice (SAS) Accreditation No.: SCS 0108

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

Multilateral Ag 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) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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.

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.

* fFeed 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 Retumn 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.

e 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%,

Certificate No: D835V2-441_Aug19 Page20l8
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HCT CO,LTD

Report No: HCT-SR-2006-FC017-R3

Measurement Conditions

DASY systemn configuration, as far as not given on page 1.
DASY Vaersion DASYS v52.102
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz2 = 5mm
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+02)"C 425+6% 0.92 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 2.45 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.69 Wrkg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measured 250 mW input power 1.58 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.26 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mhoim
Measured Body TSL parameters (220+02)°C 553:6% D.98 mho/m £6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 245 Whkg
SAR for nominal Body TSL parameters normalized to 1W 9.73 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1,60 Wikeg
SAR for nominal Body TSL parameters normalized to 1W 6.36 Wikg = 16.5 % (k=2)
Certificate No: DE35V2-441_Aug19 Page 30l 8
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HCT CO,LTD

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

Impedance, transformed to feed point 5140+05|Q
Return Loss -366dB

Antenna Parameters with Body TSL

Impedance, transformed to feaed point 5240+47iQ
Return Loss -258dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.370 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipoie. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are added 10 the dipole arms In order to improve matching when loaded according 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

Cenificate No: DB35V2-441_Aug19 Pagedof 8
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HCTCO,LTD

DASY5 Validation Report for Head TSL

Date: 23.08.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f =835 MHz; 6 = 0.92 S/m; & =42.5; p = 1000 kg/m"
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.89, 9.89, 9.80) @ 835 MHz; Calibrated: 29.05.2019
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 30.04.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA: Serial: 1001

« DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 63.24 V/m; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.45 W/kg: SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3.27 W/kg

=3

2.0

400

18.00

0 dB =3.27 Wikg = 5.15 dBW/kg

Centificate No: D835V2-441_Aug19 Page 50l 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.08.2019

T'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f = 835 MHz; a = 0.98 S/m; & = 55.3; p = 1000 kg/m’
Phantom sectuon: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(10.16, 10.16, 10.16) @ 835 MHz; Calibrated: 29.05.2019
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 30.04,2019

Phantom: Flat Phantom 4.9 (Back): Type: QD 00R P49 AA; Serial: 1005

DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 59.11 V/m; Power Dnft =-0.02 dB

Peak SAR (extrapolated) = 3.68 Wikg

SAR(I g) = 2.45 W/kg; SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 3.27 Wikg

Certificate No: DB35V2-441_Aug18 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMN981B Report No: HCT-SR-2006-FC017-R3
HCTCO,LTD
Calibration Laboratory of S, e Schweizerischer Kalibrierdienst
Schmid & Partner N &y S Service suisse détalonnage
Engineering AG z & C' servisio svizzero g tarstura
Zeughsusstrasse 43, BO04 Zurich, Switzeriand 77N N’/ S swiss Callbration Service

Accredaud by 1he Swes Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agreemant for the recognition of calibration certificates

Catbration Equipment used (MATE critical for calibration)

&
Pnde o

Accreditation No.: SCS 0108

This callbration certificate documents 1he traceability to natona! standards, which realza the phy
Tha measurements and the uncertainties with confidénce probabiity are given on the followng pages and are part of the certificate.

Al calibestions have baen conducted In the closed laboradary facility: emdronment temparature (22 = 3)°C and humidity < T0%.

I units of s (S1)

Cadbrated by

Prmary Standards D# Cal Date (Cantiticate No.) Scheduled Calibeation
Power mater NAP SN: 104778 03-Apr-19 {No. 217-02632\02803) Apr20

Powar sensor NRP-Z91 SN: 100244 03-Apr-19 (No. 217-02892) Ape20

Powar sensor NRP-291 SN: 103245 03-Agr-19 {No. 217-02833) Ape-20

Riefarence 20 0B Attenuator SN: 5058 (20K) 04-Apr18 {No. 217-02894) Apr-20

Typa-N mismatch combinaion | SN; 5047.2/ 06327 (4-Apr-18 (No. 217-02895) Apr20

Foference Probe EX30V4 SN: 7349 20-May-19 {No. EX3-7349_May18) May-20

DAE4 SN: 601 30-Ape-19 (No. DAE4-801_Aprig) Apr-20

Socondary Standurds D Check Dato (in house) Schedutad Check
Power metar E44198 SN: GB39512475 30-Oct-14 (in house chack Fab-19) in house check: Oct-20
Power sensor HP B481A SN; US37292783 07-0ct-15 {in house chack Oct-18) In house check: Oct-20
Pawer sensor HP B4STA SN:MY41062317  07-Oct-15 (in houss check Oct-18) In house check: Oct-20
RF generator RS SMT-06 SN: 100972 15-Jun-15 (in heuse chack Oct-16) In housa chack: Cct-20
Netwark Analyzer Agiient EB3SBA | SN: US41080477 31:Mar-14 (in houss check 0ct-18) In housa chack: Oct-19

Function

This calibeation carsficate shall not be reproduced except In full without written approvsd of 1he laboratory.

Issued: Septamber 19, 2019

Certificate No: D1800V2-20015_Sep12
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HCT CO,LTD

Calibration Laboratory of \\&QZ,’ g Son tvor Katitrierds
Schmid & Partner M C Semvioosuises d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand e /.7’7\\*‘? S Swiss Calibration Service
Accredited by the Swiss Accredtation Seevice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multiiateral 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) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) 1EC 82209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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.

s 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.

s 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.

« 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 nomnalized: 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 reg‘)jrted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 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 mha/m
Measured Head TSL parameters (220+02)"C 40226% 1.37 mho/m =6 %
Head TSL temperature change during test <05°C —— -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.49 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAH measured 250 mW Input power 4.86 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 20.0 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho'm
Measured Body TSL parameters (220+02)°C 538:x6% 1.50 mha/m £ 6 %
Body TSL temperature change during test <05°C —— —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.48 Wikg
SAR for nominal Body TSL parameters normalized to 1W 38.3 W/kg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAH measured 250 mW input power 5.01 Wikg
SAH for nominal Body TSL parameters nommalized to 1W 20.2 W/kg = 16.5 % (k=2)

Certificate No: D1800V2-2d015_Sep19
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 44850-28jQ
Retum Loss -288d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4320-34 Q2
Retum Loss -21.8dB

General Antenna Parameters and Design

[ Electrical Detay (one direction) | 1.121 ns

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

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line is directly connected 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 dipale arms in order to improve matching when loaded according 1o the position as explained in the
*Measurement Conditions™ paragraph. The SAR data are not affected by this change. The overali dipole length s still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might band 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: 19.09.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d015

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

Medium parameters used: f = 1800 MHz; o = 1.37 S/m; & = 40.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349: ConvF(8.64, 8.64, 8.64) @ 1800 MHz; Calibrated: 29.05.2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

DASYS52 52.10.2(1504), SEMCAD X 14.6.12(7470)

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

Reference Value = 108.6 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 9.49 W/kg: SAR(10 g) = 4.96 W/kg

Maximum vaiue of SAR (measured) = 14.9 W/kg

W

400
LR
1200
16.90
21,00

0dB =149 W/kg = 11.73 dBW/kg
C—emhcale No: D1800V2-2d015_Sep19 Pagesal8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1800V2 - SN:2d015

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

Medium parameters used: = 1800 MHz; o = 1.5 S/m; & = 53.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated: 29.05.2019
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Fiat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 103.9 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.83 W/kg

SAR(1 g) = 9.48 W/kg: SAR(10 g) = 5.01 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

0dB = 14.4 W/kg = 11,58 dBW/kg

Certificate No: D1800V2-2d015_Sep19 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, e Schweizorischer Kallbrierdienst

Schmid & Partner % (/ g Service suisse d'étalonnage
Engineering AG z ﬁ: £ Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzorland 4/,‘,’;.\\*‘ \‘ - S swiss Cailbration Service

Accredited by the Swiss Accredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

cer HOTOWSSEY 0

Object

Calizration procedureds)

Calibeation date:

- Tom
Al2e30 [ 3 g

bl .

Accroditation No.: SCS 0108

This calibraticn cenificate documents the traceability to national standards. which reslize the physical units of

The me: and the .

Al calibrtions have been conducted in the closed lab

y faciity:

Cabration Equipment used (MBTE critical for catbration)

intias with confidence probability are given on the foltowing pages and are part of 1ha certificats.

peratlre (22 4 31°C and humidity < 70%.

(§1),

This calibration cerificate shall nol be reproduced except in full without witten approve! of the tsboratory.

Primary Standasds 0 Cal Date (Cerificate No.) Schaduled Calibraticn

Power meler NRP SN 104778 CE-Ape-18 (No, 217-0288202893) Apr20

Powmnr sensor NRP-Z81 SN: 103242 03-Ape-18 (No. 217.02892) Ape-20

Powsr sensor NAP-291 SN: 103245 0G-Apr-18 (No, 217-02853) Apr-20

Aateranca 20 d8 Attenuator SN: 5058 (20K) O4-Ape-19 (No. 217.02854) Apr-20

Type-N mismatch combination SN 5047.2 / 06327 D4-Ape-19 (No, 217-02885) Apr-20

Referanca Praba EX30OVA SN: 73449 31-Dec-19 (No, EX3-7349_Dec19) Dec-20

DAE4 SN 601 27-Dec-19 (No. DAE4-801_Dec19) Dac-20

Secondary Standards D Check Date (In houss) Scheduled Check

Power meter £44198 SN: GB38512475 30~Oct-14 (in house check Fab-19) In housa chaeck: Ocf-20

Power sensor HP 84814 SN Us3ar2e2783 07-0ct-15 (In house check Oct-18) In house check: Oot-20

Power sansor HP B481A SN MY41082317 07-0ct-15 (In house check Oct-18) In house check: Oct-20

FAF gensrator RAS SMT-08 SN: 1006872 15-Jun-15 (in housa check Oct-18) In house check: Oct-20

Network Anglyzer Agiant EB3SBA | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Ocl-20
Name Function

Calibrated by:

Appraved by:

Issund: January 22, 2020
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Calibration Laboratory of

X S  Schweizerischer Kalibrierdienst
Schmid & Partner C Service sulsse détalonnage
Engineering AG Servizio svizzero di tersturs
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibeation Service
Accredited by the Swiss Accreditation Servics (5A8) Accreditation No.: SCS 0108

Tha Swiss Accreditation Service is one of the signatorfes 1o the EA
Multilateral Agreament 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) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2018

c) |EC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)*, March 2010

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

Additional Documentation:
e) 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.

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 FElactrical 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,

* 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
probabiiity of approximately 95%.

Certificate No: D1800V2-5d061_Jan20 Paga2of8
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Measurement Conditions
DASY systam configuration, as far as not given on page 1.
DASY Version DASYS V52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+0.2)°C 41.44+6% 1.389 mho/m = 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.85 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.9 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL conditicn
SAR measured 250 mW input power 5.13 Wiy
SAR for nominal Head TSL parameters normalized to 1W 20.7 Wikg £ 16.5 % (k=2)
Body TSL parameters
The foflowing parameters and caiculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220*C 533 1.52 mho/m
Measured Body TSL parameters (220202)°C 542:6% 1.50 mha/m + 8 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.83 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 519 Whkg
SAR for nominal Body TSL parameters normalized to 1W 20.9 W/kg + 16.5 % (k=2)

Certificate No: D1800V2-56061_Jan20
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5020Q+861Q
Return Loss -243d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point a710+68iQ
Retum Loss -226dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.194 ns |

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

The dipole is made of standard semirigid coaxial cable. The canter 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 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

| Manutactured by SPEAG |

Cerlificate No: D1900V2-5d061_Jan20 Page4of8
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DASYS Validation Report for Head TSL

Date: 21.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f = 1900 MHz; o= 1.39 S/im; . =41.4; p = 1000 kg/m
Phantom section: Flat Section

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

DASYS52 Configuration
¢ Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 108.8 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) = 9.85 W/kg: SAR(10 g) = 5.13 W/ikg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M1 =54.4%

Maximum value of SAR (measured) = 15,3 Wikg

-3.49
-5.98
-10.46

-13.95

-17.44

0dB =153 W/kg = 11.85 dBW/kg

Certiicate No. D1800V2-5d061_Jan20 Page5ofd
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f= 1900 MHz; o = 1.5 S/im: &; =542, p = 1000 ke/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvE(8.42, 8.42, 8.42) @ 1900 MHz; Calibrated: 31.12.2019
«  Sensor-Surface: | 4mm (Mechamcal Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 27.12.2019
« Phantom: Flat Phantom 5.0 (back}; Type: QD 000 P50 AA; Senal: 1002

« DASYS252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 104.6 V/im; Power Drift = 0.04 dB

Pcak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 9.83 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M1 = 57.8%

Maximum value of SAR (measured) = 14,9 Wikg

3.30
-6.59
-9.89
-13.18

-16.48

0dB =149 Wikg = 11.73 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accrodited by the Swiss Accrecation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice Is one of the signatories to the EA
Multitateral Agreament for the recognition of calibration centificates

Chient

Catbrston cae R ARSI e e T

This calibrasion certificate documents the tracaabiity 1o national standards, which reailze the physical units of measurements {S1).
Tha measwamants and tha uncanainties with confidance probability are givan on tha folawing pages and are pant of (he certificate.

Name Function

Calibrated by

Appeoved by

This calibrstion cestilicale shall not be repraduced except in ful without wittlern: approval of the Saboratory.

Al calibrations have been conducted In the dosed tabaratory fasiity: er peratune (22 £ 3)'C and humidity < 70%
Callbration Equigment Lsed (MATE critical for colbration)

Primacy Standards I0# Cal Dats (Certificate No.) Schaduled Calibration
Power meler NRP SN: 104778 03-Apr-18 (No, 217-02882/02833) Ape:20

Power sensor NRP-Z91 SN 103244 03-Apr-18 (No, 217-02892) Apr20

Power sensor NRP-291 SN 103248 03-Apr-19 (No, 217-02853) Ape-20

Rafl 20 dB A SN- 5058 (20k) 04-Apr-19 {No, 217-02854) Apr2

Type-N mismatch combination SN 5047.2/06327  (4-Ape-19 (Na, 217-02895) Apr-20

Raferance Praba EX30V4 SN; 7349 31-Dac-18 {No. EX3-7348_Dec19) Dac-20

DAES SN 601 27-Dec-18 (No. DAE4-601_Dec18) Dac-20

Secondary Standanss ne Check Date (in Scheduled Check
Power motar E44196 SN: GRIB12475 30-Oct-14 (in house check Feb-19) In house check: Oct-20
Power rensor HE BAB1A SN; US3IT202783 07-Oct-15 (in house check Oct-18) In house check: Oct-20
Powar sensor HP B4B81A SN: MY41062317 07-0ct-15 (In house check Oct-18) In house check: Oct-20
RF ganarator RAS SMT-06 SN; 100672 15-Jun-15 (in housa chack Oct-18) In house check: Oct-20
Nabaork Analyzer Aglent E8358A | 5N: US41080477 31-0ar-14 {in housa chack Oct-19) In house check: Oct-20

Issued: Febasry 20, 2020

Certificate No; D2450V2-743_Feb20 Page 1 of B

F-TP22-03 (Rev.00) 143 /171

HCT CO.,LTD.



¥
‘—'C'- FCC ID: A3LSMN981B Report No: HCT-SR-2006-FC017-R3

HCT CO,LTD

Calibration Laboratory of S, Schweizerischer Kalibrierdienst

Schmid & Partner i \\:// I 2 Service suisse d"étalonnage
Engineering AG S Servizlo svizzero di taraturs

Zoughausstrasse 43, 8004 Zurich, Switzeriand s ,‘ﬁ“_\? S swiss Catibration Service

Accredited by the Swiss Accreditation Service (SAS} Accreditation No.: SCS 0108

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

Multitateral Ag: for tha gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

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

Additional Documentation:
e) 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.

o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat 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.

« Efectrical 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 DASYS V52104
Extrapolation Advanced Extrapoiation
Phantom Moduiar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mhaoim
Measured Head TSL parameters {(2z0+0.2)°C 384+6% 186 mhoim+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 Condilion
SAR measured 250 mW input power 13.6 Whka
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW inpul power 6.28 Wikg
SAR for nominal Head TSL parameters normakized to 1W 24.9 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 82.7 1.95 mha/im
Measured Body TSL parameters (220+0.2)°C 5142z6% 203mhoim+6%
Body TSL temperature change during test <05°C — —_—
SAR result with Body TSL
SAR averaged over 1 cm’® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 Whkg
SAR for nominal Body TSL parameters normalized to 1W 51.5 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW inpul power 6.14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.2 Wikg £ 16.5 % (k=2)
Certificate No: D2450V2-743_Feb20 Page 3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5360+49j0
Returmn Loss -24.7 dB

Antenna Parameters with Body TSL

Impedance, transformed o feed point 503Q+67i0
Retum Loss -235dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1159 ns ]

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antanna 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 stilt
according to the Standard.

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

Additional EUT Data

[ Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL
Date: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzertand
DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.86 S/m; & = 38.4; p = 1000 kg/m’

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

DASYS52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) (@ 2450 MHz, Calibrated: 31.12.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS5252.10.4(1527), SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=53mm, dz=5mm

Reference Value = 119.0 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 27.3 W/kg

SAR(1 g) = 13.6 W/kg; SAR(10 g) = 6.29 W/kg

Smallest distance from pezks to all pomnts 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 50%

Maximum value of SAR (measured) = 22.6 Wikg

-4.40
-8.80
-13.20

-17.60

-22.00

0dB =226 Wikg = |

o~
N

3.55 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW: Frequency: 2450 MHz )
Medium parameters used: = 2450 MHz: o = 2.03 S/m: &= 51.4; p = 1000 kg/m”

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349: ConvF(8.02, 8.02, 8.02) (@ 2450 MHz; Cabbrated: 31.12,2019
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS5252.10.4(1527); SEMCAD X 14.6,14(7483)
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Mecasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 110.6 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 25.2 Wkg
SAR(1 g) = 13.2 Wikg: SAR(10 g) = 6.14 W/kg
Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 53.2%
Maximum value of SAR (measured) = 21.1 Wikg

-4.40
-8.80
-13.20
-17.60

-22.00

0dB=21.1 Wkg=13.24 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: ASLSMN981B

Report No: HCT-SR-2006-FC017-R3

Calibration Laboratory of S,
Schmid & Partner D
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accradted by the Swiss Accreditabon Seevice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agreement for the recognition of calibration certificates

Schweizerischer Kalibrierdienst

Servizio svizzero di taratura

s
i
|

Swiss Calibration Service

Accreditation No.: SCS 0108

Calbraton Equipmant used (MSTE critical for calibration)

This calibration cerilicate documents the tracesbiity 10 national standards, which reallze the physicat uniis of measurements (S1),
The measurements end (he uncenainties with confidence probability are givan on the loliowing pagas and ara part of 1he canificaie.

All cafibrations have been conducted in the clased laboratory facility: ervironment tempeesturs {22 < 3)°C and humidity < 70%.

This calbration certificale shall not be rapeod

Pricary Standards DA Ca! Date (Cartificate No,) Schaduled Calibration

Power mater NRP SN: 104778 03-Apr-19 (No. 217-02832/020493) Ape-20

Powear sangor NRP-291 SN; 108244 03-Apr-19 (No. 217-02832) Apr-20

Powar sensor NRP-291 SN 103245 03-Apr-19 (No, 217-028983) Apt-20

Refarence 20 08 Attenualor BN 5058 (20k) 0d-Apr18 (No. 217-02824) Apt-20

Type-N mismatch combination BN; 5047.2 / 06327 04-Apr-19 (No. 217-02885) Apr-20

Aeterence Probe EX30VA SN; 7349 29-May-18 (No. EX3-7349_May15) May-20

DAE4 SN 80t 30-Ape-18 (No. DAE4-601_Apr19) Apr-20

Secandary Standards D¢ Check Date {in housa) Scheduled Check

Power matar E441658 SN: GB38S12475 30-Oct-14 (in house chack Feb-19) In heuse chack: Oct-20

Power sensor HP B4B1A SN: US3T2se7es 07-0ct-15 (in house chack Oct-18) In house chack: Oct-20

Power sensor HP B481A SN: MY&1092317 07-0ct-15 {in housa check Oct-18) In house chacke Oct-20

RF genenator RES SMT-06 SN: 100872 15Jun-15 (in house check Oct-18) In house check: Oct-20

Naotwork Analyzer Agilent EBISBA | SN: US41060477 31-Mar-14 {in house check Oct-18) In house check: Oct-18
Name Function

Calivemted by: Manuy S horato

Approved by

d excapt in tull withaut written approval of the laboeatory,

Cartificate No: D2600V2-1106_Sept2
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Calibration Laboratory of L&, §  Schwoizarischor Kalibr
Schmid & Partner M c Service sulsse d'étalonnage
Engineering AG T Servizio svizzeco di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand % ,/_\',—l\‘ ‘\‘,\? S  Swiss Calibration Service
Accreditad by 1ha Swiss Accreditation Service [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament 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) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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.

s 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
paraliel 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 paramelers 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: D2600V2-1106_Sep19 Page20f 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS v52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were 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 373+6% 203 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 14.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6,47 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 25.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcutations wers applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2,18 mhoim
Measured Body TSL parameters (22.0£0.2)°C 502+6% 222mha'm+ 6%
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.1 Wiky
SAR for nominal Body TSL parameters nomalized to 1W 55.1 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 6.27 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.7 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point Aa760Q-76iQ
Retum Loss -21.8d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4510-48jQ
Reatum Loss -228dB

General Antenna Parameters and Design

| Electrical Delay (ane direction) | 1.148 ns |

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connacted 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 pesition as explained in the
"Measurement Conditions* paragraph. The SAR data are not alfected 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 scidered connections near the
feadpoint may be damaged

Additional EUT Data

| Manutactured by | SPEAG

Certificate No: D2600V2-1106_Sep18 Page 4 of 8

F-TP22-03 (Rev.00) 154 /171 HCT CO.,LTD.



E¥
‘—"C'- FCC ID: A3LSMN981B Report No: HCT-SR-2006-FC017-R3

HCTCO,LTD

DASYS Validation Report for Head TSL

Date: 19.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT': Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; 0 = 2.03 $/m; & = 37.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
e« Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (front). Type: QD 000 P50 AA; Scrial: 1001

« DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 119.8 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14.5 W/kg: SAR(10 g) = 6.47 W/kg

Maximum value of SAR (measured) = 24.5 Wikg

0dB =245 W/kg = 13.89 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date

Test Laborutory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V2 - SN:1106

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; o = 2.22 §/m; & = 50.2; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.8, 7.8, 7.8) @ 2600 MHz: Calibrated: 29.05.2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAEA4 Sn601; Calibrated: 30,04.2019

Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002

DASYS52 52.10.2(1504); SEMCAD X 14.6,12(7470)

:19.09.2019

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value = 110.6 V/m; Power Dnift =-0.04 dB
Peak SAR (extrapolated) = 28,9 W/kg

SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.27 W/kg
Maximum value of SAR (mcasured) = 23.8 W/kg

Certificate No: D2600V2-1106_Sep19 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A, Schweizerischar Kalibrierdienst

Schmid & Partner e g Service suissa d'étalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrassa 43, 8004 Zurich, Switzerand % "f.\\«\"i S swiss Calibeation Service

Accreditad by the Swiss Accreditation Senvcs (SAS)

Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the racognition of calibration cartificates

Calbration Equipment usod (MATE critica# for calibratan)

msmmmmemmm:mmwmwmm,mmmmwmummuommts(ss).
MMmmwmmmMW'mWwﬂanmmmamm

Mmlmmmw-dmdnhdwmmwmmwwemw(&xsrc-\dmmkﬂydma.

Calitested by:

Approved by:

Name

Funation

mmm“mum-wmtulmmwtmammmmmw

Frimary Standards D4 Cal Dale (Cortfiicate No.) Scheduled Calibration
Pawer meter NAP SN; 104778 03-Apr-18 (No. 217-02692/02892) Apr20

Powee sansor NRP-281 SN: 103244 03-Apr-18 (No. 217-02892) Apr20

Power sensor NRP-291 SN 103245 0G-Apr-18 (No. 217-02883) Apr-20

Refersnce 20 dB Attenualor SN: 5058 (20K) 04-Ape-19 (No. 217-02804) Apr-20

Type-N migmaich combinalion | SN: 50472106327 D4-Apr-19 (No. 21702305 AD-20

Referance Proba EX3DVA SN: 3503 25-Mar-19 (No. EX3-3503_Mar19) Mas-20

DAED 5N: 501 30-Apr18 (No. DAEA-601_Apr19) Ape-20

Secondary Standards D # Cneck Data (in b Scheduled Check
Power mater E44188 SN GBI9512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20
Power sensor HP B4G1A SN: US37202783 07-Oct-15 (In house check Oci-18) In house check: Oct:20
Power sensor MP 84814 SN MY41082317 07-0ct-15 {in house check Oct-18) In house check: Oct-20
RF generator AAS SMT-08 SN: 100972 15-Jun-15 (i house check Oct-18) in houso check: Oct-20
Network Anatyzer Agilent EB358A | SN: LiS41080477 31.:Mar-14 (1 houss chieck Oct-18) In house check: Oc-12
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Calibration Laboratory of S Schweizariacher Kalibrierdienst

Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizlo svizzero di tarsturs

Zeughausetrasse 43, 8004 Zurich, Switzerdand S Sswiss Catibration Service

Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHzZ"

Additional Documentation:
e) 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.

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.

« 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 nommal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as tar as not given on page 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio » 1.4 (Z direction)
5250 MHz = 1 MRz
Frequency 5600 MHz = 1 MHz
57650 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations wers apphied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 350 4.71 mho/m
Measured Head TSL parameters (22.0£0.2)°C 351+6% 4.53 mha/m + 6 %
Head TSL temperature change during test <05°C e -—

SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 8.21 Wikg

SAR for nominal Head TSL parameters normalized to TW 81.6 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAH measured 100 mW input power 2.36 Wikg

SAR for nominal Head TSL paramsters normalized to 1W 23.4 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0"C 355 5.07 mho/m
Measured Head TSL parameters (220202)C 34B8+6% 4.88 mhe/m = 6 %
Head TSL temperature change during test <05°C aee —
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 846 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 84.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW Input power 2.42 Wikg
SAR for nominal Head TSL paramesers normalized to 1W 24.0 W/kg = 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=02)°C 344:6% 503 mho'm =6 %
Head TSL temperature change during test <05°C - een
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em® (1 g) of Head TSL Caondition
SAR measured 100 mW input power B8.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.9 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 232 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 23.0 Wikg = 19.5 % (k=2)
Certificate No: D5GHzV2-1107_Sep19 Page 4 of 13
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220"C 489 5.36 mha/m

Measured Body TSL parameters {220=02)°C 46.9+6% 551 mho'm =6 %

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

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

SAR measured 100 mW input power 7.60 Wikg

SAR for nominal Body TSL parameters normalized 10 1W 75.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 212 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were apphed.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5,77 mho/m

Measured Body TSL parameters (22.0+02)°C 452+ 6% 5.98 mho/m =6 %

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

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

SAR measured 100 mW Input power 7.92 Wikg

SAR for nominal Body TSL parameters normalized to TW 78.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2,20 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.8 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5750 MHz
The {ollowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.3 5.4 mho/m
Measured Body TSL parameters (22.0+0.2)"°C 480 £6% 6.19 mho/m + 8 %
Body TSL temperature change during test <05°C -— -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measurad 100 mW Input power 7.72 Whg
SAR for nominal Body TSL parameters normalized to 1W 76,6 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 215 Wikg
SAH for nominal Body TSL parameters normmalized to 1W 21.3 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

Impedancs, transformed to feed point 4930Q-7412
Retum Loss -226dB

Antenna Parameters with Head TSL at 5600 MHz

impedance, transformed to faed point 5480-25/K2
RAeturn Loss -258dB

Antenna Parameters with Head TSL at 5750 MHz

impedance, transformed to leed point 554€1-3.2{2
Aeturn Loss -245dB

Antenna Parameters with Body TSL at 5250 MHz

Impedancs, transtormed 1o feed point 4A890-52i0
Retum Loss -254 dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5580-16i0
Return Loss -249d8

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 564-22[Q
Retumn Loss -239dB

General Antenna Parameters and Design

[ Etectrical Detay (one direction) [ 1196 1 |

After fong term use with 100W radiated powsr, only & slight warming of the dipole near the feedpoint can be measured.

The dipole i3 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 1o Improve matching when loaded according to the position as axplained in the
*Msasurament Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is stil

according to the Standard,
No excessive force must be applied to the dipole arms, because they might bend of 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: 26.09.2019
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: 3750 MHz
Medium parameters used: f = 5250 MHz; 6 = 4.53 S/m; £ = 35.1; p = 1000 kg/m®

Medium parameters used: f = 5600 MHz; o = 4.88 S/m; & = 34.6; p = 1000 kg/m"

Medium parameters used: f = 5750 MHz; o = 5.03 S/m; &, = 34.4; p = 1000 kg/m'

Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHz, ConvF(4.95, 4.95, 4.95) @ 5600
MHz, ConvF(4.98, 4.98, 4.98) @ 5750 MHz; Calibrated: 25.03.2019

* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 30.04.2019

= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
o DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 76.31 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 28.4 Wrkg

SAR(1 g) = 8.21 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 18.6 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.39 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 31.7 Wikg

SAR(1 g) = 8.46 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 19.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurcment grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 74,34 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32.1 Wikg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.5 W/kg
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10.00

-15.00

-20.00

-25.00

0dB = 18.6 Wike = 12.70 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System; UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 Mll/ Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; o =5.51 S/m; g, =46.9; p = 1000 kg/m

Medium parameters used: f = 5600 MHz; o = 5.98 S/m; &, =462, p = 1000 kg/m

Medium parameters used: = 5750 MHz; 0 = 6.19 S/m; & = 46.0; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration;

«  Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvF(4.74, 4.74, 4.74) @ 5600
MHz, ConvF{4,62, 4.62, 4.62) @ 5750 MHz; Calibrated: 25.03.2019

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

» Electronics: DAE4 Sn601; Calibrated: 30.04.2019

« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 68.01 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 7.6 W/kg; SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.71 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33.9 W/kg

SAR(1 g) = 7.92 W/kg: SAR(10 g) = 2.2 W/kg

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

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.56 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(1 g) =7.72 W/kg; SAR(10 g) = 2.15 W/kg

Maximum vilue of SAR (measured) = 18.7 W/kg
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0dB = 18.7 W/kg = 12.72 dBWikg
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impedance Measurement Plot for Body TSL
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