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10482 | AAE | LTE-TDD (SC-FDMA. 50% RB, 15 MHz, 16-QAM, UL LTE-TDD 841 =86%
Subframe=2,34.7.8.9)
10493 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM, UL LTE-TOD 855 | £98%
Subframe=234.7 8.9)
10484 | AAF | LTE-TDO (SC-FDMA, 50% RB, 20 MHz, QPSK, UL LTE-TDD 174 | £96%
Sublrame=2 34,7 8.9
10485 | AAF | LTE-TDO (SC-FOMA, 50% RB, 20 MHz, 16-QAM, UL LTE-TDD 837 | =98%
Subframe=2,34.7 8.9)
10496 | AAF | LTE-TDO (SC-FOMA, 50% RB, 20 MHz, 64-QAM, UL LTE-TDD 854 | £98%
smiégp_.]_&m
10497 AAB | LTE-TDOD (SC-FDMA, 100% RB, 1.4 MHz, QPSK, UL LTE-TDD 767 t96%
Subframe=2,5,4.7 8,9)
10498 | AAB | LTE-TDD ({SC-FDMA, 100% RB, 1.4 MHz, 16-QAM, LIL LTE-TDD 840 | 296%
Subframes2,34.7.8.9
10488 | AAB | LTE.-TDO {SC-FDMA, 100% RB, 1.4 MHz, 64-QAM, UL LTE-TDD 868 | 298%
Subframe=2,3,4.7 8.9)
10500 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK, UL LTE-TDD 767 | 208%
Subframe=2,3,4,7.8,9)
10601 AAC | LTE-TDO (SC-FDMA, 100% RB, 3 MHz, 16-QAM, UL LTE-TDO Bd4 t968%
Subf 2,.3.4.7.8.9)
10502 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM, UL LTE-TDD B52 | £96%
Subframe=2,3.4.7.8.9)
10503 | AAF | LTE-TDD (SC-FDMA, 100% RB, 5 MMz, QPSK, UL LTE-TDD 772 | 296%
Subframe=2,34,7.8.8)
10504 | AAF | LTE-TDOD (BC-FDMA’ ; 100% RB, 5 MHz, 16-QAM, UL LTE-TDD 831 £95%
Subfr 234789)
10505 | AAF | LTE-TDO (SC-FOMA, 100% RB, 5 MHz, 84-QAM, UL LTE-TDD 854 | £96%
Subframe=2,34.7.8.9)
10606 | AAF | LTE-TDO (SC-FDMA, 100% RB, 10 MHz, QPSK, UL LTE-TDD T4 | £96%
Subframe=2,34.7.8.9)
10507 AAF | LTE-TDO (SC-FOMA, 100% RB, 10 MHz. 16-QAM, UL LTE-TDO 8.36 98 %
Subframe=2,34.7 8 9)
10508 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM, UL LTE-TDD B55 | £96%
Subframe=2,3,4.7 8.9)
10809 | AAE | LTE-TDO (SC-FDMA, 100% RB, 15 MHz, QPSK, UL LTE-TDD 799 | z96%
Subframe=2,3,4.7£9)
10510 | AAE | LTE-TDO (SC-FDMA, 100% RB, 15 MHz, 16-QAM, UL LTE-TDO 840 | =08%
Subframe=2,3,4.7.8,9)
10511 AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM, UL LTE-TDO 851 £96%
Subframe=2,3.4.7 8.9)
10612 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK, UL LTE-TOD 774 | z86%
Subframe=2,3,4.7 8.9)
10513 | AAF | LTE-TOD (SC-FDMA, 100% RB, 20 MHz, 16-QAM, UL LTE-TDD B42 | £98%
Subframe=2,3.478.9)
10614 AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 84-QAM, UL LTE-TEO 845 =96%
Subframe=234.789) ll
10615 | AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS, 2 Mbps, 99pc duty cyde) _ WLAN 166 | 96%
10516 AAA_ | IEEE 802 11b WiF: 2.4 GHz (DSSS, 5.5 Mbps, S3pc dity cyce) WLAN 157 | 296% |
10517 AAA | [EEE 802 11b WiFi 2.4 GHz (DSSS, 11 i WLAN 1.58 £98%
10518 AAB | IEEE 802 11ah WiFi 5 GHz (OF 9 &) WLAN B.23 £96%
10518 | AAB | IEEE 802 11a/h WiFl 5§ GHz (OF DM, 12 Mbps, 99p¢ duty cycle) WLAN 38 | $96%
10520 | AAB | IEEE 802 11ah WiFi 5 GHz (OFDM. 18 Mbps. 99pc duty cycle) WLAN 12 | £96%
10521 | AAB | IEEE 802.11ah WiFi 5 GHz (OFDM. 24 Mbps. 89pc duty cycle) WLAN 87 | =08%
10522 | AAB | IEEE 802.11a/h WiFl 5 GHz (OFDM, 36 Mbps. 99pc duty cycle) WLAN 345 | £96%
10523 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM. 48 Mbps_99pc duty cycle) WLAN BOB | 96%
10524 AAB | IEEE 802.11ah WiFi 5 GHz (OFDM, 54 Mbps, 99pc duty cycle) WLAN 327 | 296 %
| 10625 AAB | IEEE 802.11ac Wil (20MMz. MCSO. d WLAN .36 £96%
10626 | AAB | [EEE 802.118c WiFi (20MHz. MCS1, duly cyels) WLAN 4 £ 8.6 %
10527 | AAB | IEEE 802.11ac WiFi (20MHz. MCS2, 99pc duly cycle) WLAN 2 £9.6 %
10528 | AAB | IEEE 802 11ac WiFi (20MHz. MCS3 di WLAN 36 | =96 ¥
110528 | AAB | IEEE 802 11ac WiFi (20MHz MCS4, di WLAN 836 | 296 %
0531 | AAB | IEEE 802.11ac WiFi (20MHz, MCS6 WLAN 843 | £986%
| 10532 | AAB | IEEE B02.11ac WiFi (20MHz. MCS7, B9pa duly cycle) WLAN 820 | +08%
0533 | AAB | |EEE B802.11sc WiFi (20MHz. MCS8, di WLAN 838 | £96%
0534 AAB | IEEE B02.11ac WiFi (40MHz. MCSO, 98pc duly cycle) WLAN BAS =06 % |
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10535 | AAB_| IEEE 802.1 ac WIFI {40MHz, MCS1 ] WLAN B45 | 06%
10536 | AAB | IEEE 802.11ac WiFi (40MHz, MCS2, 99p0 Mﬁl WLAN 832 | +968%
| 10537 | AAB | IEEE 802 11ac WIFI (40MHzZ, MCS3, 99pc duty cycie) WLAN 44| =06%
10538 | AAB | IEEE 802.11ac WiFi (40MHz, MCS4, 99pc cuty cycle) WLAN 354 | 206 %
10540 | AAB | IEEE 802.11ac WIFI (40MHz, MCS6, WLAN 39 | +96%
10541 | AAB | IEEE 802 11ac WIFI MCST WLAN 46 | =96 %
10542 | AAB | IEEE 802 11ac Wi “n%g “MCSE, jﬁgm Mﬂﬁg@&e} WLAN 865 | +96%
| 10543 | AAB | IEEE 802 11ac WIF| (40MHz, MCS9, 98pc duly cyde) WLAN 865 | £06%
0544 | AAE_| IEEE 802.11ac WiFi (B0MHz, MCSD, $8pc duty cycie) WLAN Bd47 | =98%
0545 | AAB | 1EEE 802 11ac WIFI {80MHz, MCS1, 98pc duty cycie) WLAN 855 | 206%
10546 | AAB | IEEE 802 11ac WIFi {80MHz, MCS2, 99p duty cycie) WLAN 835 | =06%
0547 | AAB | IEEE 802 11ac WIFI (80MHz, MCS3, WLAN 849 | 08%
10548 | AAB_| IEEE 802 11ac WiF] . MCS4, 83pc duty cycie} WLAN 337 | 06%
{0550 | AAB | IEEE B02.11ac WIF MCSE WLAN 356 | 296 %
10551 | AAB | IEEE BOZ 11ac WiFi (B0MHz, MCS7, 99pc duly cycie) WLAN 550 | =06 %
10552 | AAB | IEEE 802.11ac WIFi (B0MHz, MCSB, $9pc duty cycie} WLAN 842 | 298 %
10553 | AAB | IEEE 802 11ac WIFi (80MHz, MCSS, 88pc duly cycie) WLAN BA5 | 296% |
10554 | AAC | IEEE B02.11ac Wikl (160MHz, MCSO, 89pc duly cycle) WLAN BAB | £06% |
| 10855 | AAC | IEEE B0Z 11ac WIFi (1 MCS1 duty cycie) WLAN B47 | +96%
10856 | AAC | IEEE B0Z.11ac WiFi {160MHz, MCS2, 99pc outy cyce) WLAN 50 | =056 % |
10857 | AAC | IEEE 802 11ac WiFI MCS3 WLAN 52 | £96%
10558__| AAC | IEEE BO2.11ac WiFi (160MHz, MCS4, S9pc Bty cyde WLAN 61 | 296%
10560 | AAC | IEEE 802.11ac WiFi (160MHz, MCS6, WLAN 73 | +08% |
10861 | AAC | IEEE BO2.17ac WIFi (160MHZ, MCS7, 99pc duty cyck: WLAN BEG | +96%
10562 | AAC | IEEE B02.114c WiFi (160MHz, MCS8 WLAN 860 | z06%
10563 | AAC | IEEE 802.1%ac WIFi (1 MCSS WLAN 877 | =06%
10564 | AAA | IEEE B0Z 11g WiFl 2.4 GHz (DSSS-OFDM, 9 Mbps, S3pc duly WLAN B25 | +96%
cycie) )
10565 | AN | IEEE B02.11g WiFi 2.4 GHz [OSSS-OFDM, 12 Mbps, 99pc duty WLAN 845 | 96%
cycio}
10566 | AAA | IEEE 802.11g WIFI 24 GHz (OSSS-OFDM, 18 Mbps, 99pc duty WLAN 813 | t98%
cycle}
10567 | AAA | IEEE B02.11g WIFi 2.4 GHz (DSSS-OFDM, 24 Mips, 99pc duty WLAN 800 | 296%
10568 | AAA | IEEE 802.11g WIFi 2.4 GHz (OSSS-OFDM, 36 Mogs, 99pc duty WLAN B37 | =096%
cyclo)
10569 | AAA | IEEE B02.11g WIFt 2.4 GHz (DSSS-OFDM, 48 Mbgs, 99pC Guly WLAN B0 | £96%
" cycle; e
10570 | AAA | IEEE 802,115 WiFi 24 GHz (DSSS-OFDM, 54 Mbps, 99pa didy WLAN 630 | x96%
cycle)
10571 | AAA | IEEE 802.11b WiFI 2.4 GHz (DSSS, 1 Mbps, S0pc duty cycie] WLAN 199 | +96% |
10572 | AAA_| [EEE B02.11b WiFi 2.4 GHz (DSSS, 2 WLAN 199 | 296% |
0573 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 ] WLAN 198 | $96% |
10574 | ARA | [EEE 802.11b WIFi 2.4 GHz (DSSS, 11 . 90pc duty cycle) WILAN 198 | $96% |
0575 | ARA | IEEE B02.11g WiFi 2,4 GHz (DSSS-OFDM, & Mbps, 90pc duty WLAN 859 | +96%
cycle)
10676 | ARA | IEEE B02.11g WiFl 2.4 GHz (DS55-OFDM, 9§ Mbps, 20pc duty WLAN 860 | t96%
cycle) ——
10577 | AAA | IEEE B02.110 WiFi 2.4 GH2 (DSSS-OFDM, 12 Mbps, 80pc duly WIAN B70 | +96%
cycle)
10578 | AAA | IEEE 802,11g Wik 2.& GHz (DSSS-OFDM, 18 Mbps, 90pc duty WLAN 848 | +96%
cyclo)
10579 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, 00pc duty WLAN B38 | t06%
cycle) =
10580 | AAA | IEEE 802.11g Wi 2.4 GHz (DSSS-OFDM, 36 Mbps, 805 duly WLAN 876 | t96%
cycle)
10681 | AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 90pc duty WLAN 835 | +06%
)
10562 | AAA | IEEE 802 11g WiFl 2.4 GHz (DSSS-OFDM. 54 Mbps, 90pc duty WLAN 867 | £0.6%
10583 | AAB | (EEE 802 11am WiFi 5 GHz (OFDM, 6 Mbps, 90pc duty cycio) WLAN 855 | +86%
10584 | AAB | IEEE 802.11a/m WIFi 5 GHz (OFDM, 9 Mbps, 90pc duty cycle) WLAN 860 | +96%
1 AAB | IEEE 802 11aM WiFi 5 GHz (OFDM, 12 WLAN B70 | 96 %
10586 | AAB | IEEE 802 11aih WIFi 5 GHz (OFDM, 18 cyce) WLAN 845 | +06%
10587 | AAB | IEEE 802 11aM WiFI 5 GHz (OFDM, 24 Mbgs, 30pc duty cyclal WLAN B36 | £06%
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10585__| AAB | [EEE B02.11ah Wi 5 GHZ (OF DM, 36 Mbps, 80pc duly cycie) WLAN 876 | £96%
10568 | AAB | IEEE 802.11ah Wi 5 GHz (OFDM. 48 Mb; WLAN 335 | £06%
0590 | AAB | IEEE 802.11ah WiFi 5 GHz (OFDM. 54 Mbps, 80pe duly cycle) WLAN 867 | £96%
10581 | AAB_| IEEE B02.17n (HT Mi MCS0 d WLAN 863 | £96% |
0592 | AAB | IEEE 802.11n (HT Mixad, MCS1 WLAN 70| £0.6 %
10593 | AAB | IEEE 802.11n (HT Mixed MCS2 WLAN 364 | £96%
0594 | AAB | IEEE 802.11n (HT Mixad, Z0MHz, MCS3, S0pc duly cych) WLAN 74| £06% |
| 10595 | AAB_| IEEE 802.11n (HT Mixad, 20MHz MCS4, 80pc duty cycl) WLAN B74 | 206 %
10596 | AAB | IEEE 802.11n (HT Mixed MCSS, 90pc duty cycle) WLAN 71| 2969
10597 | AAB | IEEE 802,110 (HT Mixed, 20MHz. MGS6 ) WLAN 72 | 96%
10506 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCS7, 90pc ) WLAN 350 | £9.6 %
10589 | AAB | [EEE 802.11n (HT Mixed, 40MHz, MCSO, 80pc duly cycio) WLAN 79 | 9.6 %
10600 | AAB | [EEE 802.11n (HT hiixed, 40MHz. MCS1, S0pc duty cycle) WLAN B8 | £06% |
10601 | AAB_| IEEE 802.11n (HT Mixad, 40MHz. MCS2, 90pc duty cycle) WLAN 682 | £96%
(10602 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCSS, 80gc duty cyclo) WLAN 894 |=96%
10603 | AAB | IEEE 802.11n (HT Mixad, 40MHz MCS4, 90pc duty cycls) WLAN 803 | =98%
10804 | AAB | IEEE 802 11n (HT Mixed, 40MHz, MCS5, 80pc duly cycle) WLAN 676 | s08%
10605 | AAB | IEEE 802 11n (HT Mixod, $0MHz. MCS6, 80pc d ) WLAN 87| :96%
10806 | AAB | IEEE 802 11n (HT Mixad, 80MHz. MCS7, 9Dpc duty cycle) WLAN 582 | 296 %
10807 | AAB_| IEEE 802.11ac WiFi (20MHz, MCS0. 90pc duty cycle) WLAN 64| 2096 %
10808 | AAB | IEEE 802 11ac WiFI (20MHz, MCS1, 90pc duly cycle) WLAN 877 | £96%
10608 | AAB | IEEE 802 11ac WiFi (20MHz, MCS2. 90pc duty cycla) WLAN 57T | 96 % |
10610 | AAB_ | IEEE 802 11ac WIFI {20MHz, MCS3, 90pc duty cycle) WLAN 576 | £9.6 %
10611 | AAB | IEEE 802 11ac WIFI [20MHz, MCS4, 90pe duty cycle) WLAN 870 | £96%
10812 | AAB | IEEE 802 1 tac WiFi {20MHz. MCSS, 90pc duty cycle) WLAN 877 | 298% |
10813 | AAB | IEEE 802 11ac WIFI {20MHz, MCSE, 90pc duty cycle) WLAN B94 | 296%
10614 | AAB_| IEEE 802 11ac WiFi {20MHz, MCS7, 90pc duty cycle) WLAN 850 | =96%
10815 | AAB | IEEE 802 11ac WIFi {20MHz, SCS8, 90pc duty cycie) WLAN 82 | 296%
10816 | AAB_| IEEE 802 11ac WIFI (40MHz, MCS0, 90pc duty cycie) WLAN 82 | +96%
10817 | AAB | IEEE 802 11ac WiFi (40MHz, MGS1, 90pc duty cycio) WLAN 81 | 296% |
106 AAB | IEEE 802 11ac WIFi (40M 90pc duty cycle) WLAN 858 | £96%
108 AAB_| IEEE 802 11ac WiFI (40MH2, MCS3, cycio) WLAN 386 | 296 %
10620 | AAB | IEEE 802 11ac WiFi (40MHz, MCE4, 90pc duty cycle) WLAN 87 | 296% |
10621 | AAB_| IEEE 802 11ac WIFI (40MHz, MCSS5, 80pc duty cycie) WIAN 77 | 498%
10822 | AAB | IEEE 802 11ac WiFi {40MHz, MCS6, S0pc duty cyde) WLAN 68| 298%
10823 | AAB | IEEE 802 11ac WIFI (40MHz, MCS?, WLAN 582 | 296 % |
10624 | AAB | IEEE 802.11ac WiFi (40MHz, MCSE, 90pc duty cycie WLAN 896 | 296%
10625 | AAB | IEEE 802 11ac WIFi (40MHz, MCS8, 90pc duty cyds WLAN 96| +96%
10626 | AAB | IEEE 802.11ac WIFI (80MHz, MCSP, 90pc duty cycia) WLAN 83 | +96%
10627 | AAB_| IEEE 802 11ac WiFi (80MHz, MCS1, 90pc duty cycia) WLAN 88| 296 % |
10628 | AAB | IEEE 802 11ac WiFi (80MHz, MCS2,. ) WLAN 71| #98%
10629 | AAB_| IEEE BUZ t1ac WIFI (80MHz, MCS3, 90pc duty cyde) WLAN 85| $95%
10630 | AAB | IEEE 802 11ac WIFI (80MHz, MCS4, 90pc duty cycle) WLAN 72 | 96 % |
10831 _| AAB | IEEE 802 11ac WIFi (BOMHz, MCS5, 90pc duty cycio) WLAN 881 | +96%
10632 | AAB | IEEE 802.1tac WIFI (80MHz, MCS6, 90pc duty cycia) WLAN B74 | $96%
10633 | AAB | IEEE 802 11ac WiFI (80MHz2, MCS7, 90p¢ duty cycie) WLAN 883 | 296%
10634 | AAB | IEEE 802.118c WiFi (BOMFz, MCSB, WLAN 880 | +9.6%
10635 | MAB_| IEEE 802 11ac WiFi (80MHz, MCS9, 90pc duty cyde) WLAN 881 | $96%
[ 10636__| AAC | IEEE 502 11ac WIFI (160MH:, JCS0, 90pc duty cydie) WLAN 83 | +96%
10637 | AAC | IEEE B02.11ac WiFi (1 WMCS1, 90 WLAN 79 | +56%
0638 | ANC | IEEE 802 11ac WIFi (160MHz2, MCS2, 90pc duty cycie) WLAN 86| £9.6%
0638 | AAC_| IEEE B02.11ac WiFi (160MHz, MCS3, WLAN 85 | $56%
10640 | AAC | IEEE 802 11ac WIFI (160MHz, MCS4, 30pc duty cyde) WLAN 98| £96%
10641 | AAC | IEEE 802 11ac WiFi (160MHz, MCS5, 90pc duty cyde) VILAN 06 | £96%
| 10842 _| AAC_| IEEE B02.1tac WiFt (160MHz, MCSS, 90pc duty cycle) WLAN 06| $96%
10643 | AAC | IEEE B02 11ac WIFi (160MHz, MCS7, S0pc duty cyde) WLAN 889 | +96%
10644 | AAC | IEEE 802 11ac WiFi (160MHz, MCS8._ 90 WLAN 905 | +96%
10845 | AAC | IEEE BO2 11ac WIFI (160MHz, MCS8, 90pc duly cyclo) WLAN 911 | +96% |
10846 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL Subframe=2.7} LTE-TOD 1196 | $96%
10847 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, GPSK, UL Subfame=2.7) LTE-TOD 11.96 | $9.6% |
10648 | AAA | CDMA2000 (1x Advanced) COMA200C | 345 | +96%
10852 | AAE | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, Clippng 44%) LTE-TDD 91 | +96%
10653 | AAE | LTE-TDD (OFDMA, 10 MHz E-TM 3.1 a1y LTE-TDD A2_| 296%
10854 | AAD | LTE-TDD (OFDMA, 15 MHz, E-TM 3.1, Clipping 44%) LTE-TOD 636 | 496%
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[ 10655 | AAE | LTE-TDD (OFDAMA. 20 Mz, E-TM 3.1, Clipping 44'%) LTE-TOD 721 | £9.6% |
10658 | AAA | Puise Waveform (200Hz. 10%) Test 10.00 | +96 %
0655 | AAA | Pulse Wavelor (200Hz. 20%) Test 659 | +86%
10660 | AAA_| Pulse Waveform (200Hz 405%) Test 398 | +06%
10661 | AAA | Pulse Waveform (200Hz, 60%) Test 222 | +96%
| 10662 | AAA | Pulse Wavelarm (200Hz, BO%) Test 057 | £98%
10670 | AAA | Biustooth Low Energy Blustoath 219 | +96%
| 10671 | AAA_| IEEE 802.11ax (20MHz, MOSO, WLAN 909 | +96%
10672 | AAA | IEEE B02.11ax {20MHz, MCS1, S0pc duty cycle) WLAN 857 | +96% |
10673 | AAA_| IEEE 802.11ax {20MHz, MCS2, 80pc duty cycio) WLAN 878 | +96% |
10674 | AAA | IEEE 802.11ax (20MHz, MCS3, S0pc duty cycke) WLAN 874 | +06%
10675 | AAA | IEEE 802 11ax {20MHz, MCS4, 20pc duty cycls) WLAN 90 | +86%
0676 | AMA | IEEE 802.11ax (20MHz, MCSS, ) WLAN TT | +96%
10677 | AAA | TEEE B02.11ax (20MHz, MCS6, S0pc duty cyck) WLAN 73 | +96%
| 10678 | AAA_ | TEEE 802.11ax {(20MHz, MCS7, §0pc duty cycl) _ WLAN 78 | +96% |
10670 | AAA | IEEE 802.11ax (20MHz, MCSB WLAN 89 | +98% |
1 AAA_| IEEE B02.11ax (20MHz, MCS9, S0pc duty cycs) WLAN 880 | $96% |
10681 | AAA | |EEE 802.11ax (20MHz, MCS10, S0pc duty cyde) WLAN 862 | +96%
10682 | AAA | IEEE 802.11ax (20MHz, MCS11, 80pc duty cycie) WLAN B3 | +96%
10683 | AAA | IEEE 802.11ax {20MHz, MCSO, $9pc duty cyce) WLAN 42 | 206%
10684 | AAA | IEEE 802.11ax {20MHz 1 WLAN 26 | +96%
| 10685 | AAA | IEEE 802.17ax (20MHz, MCS2, WLAN 33 [ +98%
D686 | AAA | IEEE B02.11ax (20MHz, MCS3, S8pc duty cycie) WLAN 28 | +96% |
0687 | AAA | IEEE BOZ.11ax (20MHz, MCS4, S5pc duty cycia) WLAN 345 | 196 %
10688 | AAA | IEEE 802.11ax (20MHz, MCSS, 88pe duty cyce) WLAN 829 | +96% |
DBBY | AAA | IEEE 802.11ax (200Hz, MCSB, 98pc duty cycio) WLAN 55 | 296 %
10620 | AAA | IEEE B02.11ax (20MHz, MCST, 99pc duty cyce) WLAN 29 | 4506%
10681 | AAA | [EEE 802.11ex (20MHz, MCSB, 89pc duty cyde) WLAN 25 | 396%
| 10692 | AAA_ | IEEE B02.17ax (20MHz, MCSS, 99pc duty cycie) WLAN 829 | +96% |
10693 | AAA | IEEE 802.11ax (20MHz, MCS10, 99pc duty cydie) WLAN 25 | 298% |
10684 | AAA | |EEE B02.118x (20MHz, MCS11. 89pc duly Gycie) WLAN 57 | +96% |
10695 | AAA | IEEE B02.11ax (40MHz, MCS0, 90pc duty cycle) WLAN 78 | 496%
D66 | AAA | IEEE B02.11ex (40MHz, MCS1, S0pc duty cycis) WLAN 91 | 396%
| 10687 | AAA | IEEE B02.11ax (40MHz, MCS2, 90pc duty cycla) WLAN 61 | 296%
10658 | AAA | |EEE 802.11ax (40MHz, MCS3, WLAN 89 | +96%
(10698 | AAA | |EEE 802.11ax (40MHz, MCS4, 30pc duty cycie) WLAN 82 | 96 %
| 10700 | AAA” | TEEE 802.11ax (AOMHz, MCS5 WLAN 73 | +95% |
10701 | AAA | IEEE 802.11ax (40MHz, MCS6, WLAN 86| +96%
10702 | AAA | IEEE B02.11ax (A0MHz, MCST WLAN 870 | +38%
10703 | AAA | IEEE 802.11ax (40MHz, MCSB, S0pc duty cycie) WLAN BAZ | +96%
10704 | AAA | IEEE 802.11ax (40MHz, MCS9 WLAN B.56 | 196 %
0705 | AAA | IEEE 802.11ax (40MHz, MCS10, S0pc duty cycie) WLAN 369 | 96 % |
10706 | AAA | IEEE 802.11ax (40MHz, MCS11, 90pc duty cycle) WLAN 66| +96%
10707 | AAA | IEEE 802.11ax (40MHz, MCS0, 99pc duty cyde) WLAN 32 | 96%
| 10708 | AAA | IEEE 802.11ax ($0MHz, MCS1, 99pc duty cyce) WLAN 55 | $96% |
0708 | AAA | IEEE B02.11ax (40MHzZ, MCS2 ) WLAN 33 | 296%
0710__| AAA | IEEE B02.11ax (40MHz, MCS3, 98pc duty cycle) WLAN 29 | 396%
10711 | AAA | IEEE 802 11ax (A0MHz, MCS4, S8pc duty cyce) WLAN 39 | +96%
0712__| AAA_| IEEE B02.118x (A0MHz, MCS5 ) WLAN 67 | 496%
10713 | AAA | |EEE 802.11ax ($0MHz, MCS6 cycie) WLAN 33 | 196%
10714 | AAA | IEEE 802.11ax (40MHz, MCS7, 99pc duty cycs) WLAN 28 | +96%
10715 | AAA | IEEE 802.11ax (40MHz, MCSE, 99p¢ duty cyce) WLAN 45 | $96%
10716__| AAA | IEEE 802.11ax (40MHz, MCSS, 99pc duty cyce) WLAN 30 | 296%
717 _| AAA | IEEE 802.11a8x (40MHzZ, MCS10 WLAN 48| 196"%
10718 | AAA | |EEE 802.11ax (40MHz, MCS11, 93pc duly cyde) WLAN 24 | 196%
7 AAA_| IEEE B02.11ax (80MHz, MCSO WLAN BA1 | $96%
| 10720 | AAA | IEEE B02.11ax (80MHz, MCS1, 80pc duty cyck) WLAN 87 | 256%
10721 | AAA | IEEE 802.11ax (80MHz, MCS2, WLAN 76| 96% |
10722 _| AAA | IEEE B02.11ax {80MHz, 1MCS3, B0pc duty cyca) WLAN 55 | +96%
10723 | AAA | IEEE 802.11ax (80MH2, MCS4, B0pc duty cyck) WLAN 70 | 296%
10724 | AAA | IEEE 802 11ax MCSS, WLAN 80 | +96%
10725 | AAA | IEEE 802 11ax (80MHz, MCSE, STpc duty cych) WLAN 74 | +98%
| 10726 | AAA_ | IEEE 802 11ax {80MHz, MCS?, 90pc duty cycke) WLAN 372 | +96%
10727 | AAA | IEEE 802 11ax MCSB, S0pc duty cycle) WLAN 386 | +96%
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10728 | AAA | JEEE 802.11ax (80MHz, MCSS, 30pc duty cycie) WLAN 865 | 286%
10728 | AAA | IEEE 802.11ax {80MHZ, MCS10, 90pc duty cycle) WLAN 864 | =96%
10730 | AAA | IEEE B02.11ax (80MHz, MCS11, 90pc duty cycls) WLAN B67 | =96 %
10731 | AAA | IEEE 802 11ax {(80MHz, MCSO e WLAN 842 | 098 %
10732 | AAA | IEEE 802.11ax (80MHz, MCS1, 98pc duty cycle) WLAN 46 | =96 %
10733 | AAA | IEEE 802 11ax (80MHz, MCS2, 99pc duty cycie) WLAN 40 | 296 %
10734 | AAA | IEEE B02.11ax (80MHzZ, MCS? d WLAN 26| +96%
10735 | AAA | IEEE B02 11ax (80MHz, MCS4, 93pc duty cycle) WLAN 33 | 296 %
10738 | AAA | IEEE 802 11ax (80MHz, MCS5, 99pc duty cycke) WLAN 27 | £96%
10737 | AAA | IEEE 802 11ax [mg, MCS6, WLAN 36 | £96%
10738 | AAA_| IEEE B0Z.11ax (80MHz, MCS7, 99pc duty cycks) WLAN 42 | $96%
10739 | AAA_| IEEE 802 §tax gM MCS8, 98pc duty cycle) WLAN 29 | +96% |
10740 | AAA | IEEE B0Z 11ax WLAN 48 | +06%
10741 | AAA | IEEE B02.11 __@mm,"'@!!t = ucs'iao“ 93::! dmy! : cydei) WLAN 40 | +9.6%
10742 | AAA | IEEE B02 11ax (80MHz. MCS11, B9pc duty cycie) WLAN 343 | +96%
10743 | AAA | IEEE BDZ 11ax ;1mmm@ WLAN 884 | +96%
10744 | AAA | IEEE B02.1%ax (160MHz, MCS1, 90pc duty cycle) WLAN 916 | +96%
10745 | AAA | IEEE BOZ2.11ax (16084Hz, MCS2, 80pc duty cycle) WLAN 893 | +86% |
10746 | AAA | IEEE B02.11ax (160MHz, MCS3, WLAN 811 | $06% |
10747 | AAA | IEEE BOZ 11ax (160MHz, MCS4 d WLAN 904 | £66% |
10748 | AMA | IEEE B02.11ax (160MHz, MCS3, 80p¢ duly cycie) WLAN 83 | +06% |
10749 | AAA | IEEE B0Z.11ax (160MHz. MCS6 WLAN 80 | +96%
10750 | AAA | IEEE B02.11ax (160MHZ MCS7, WLAN 79| +9.6%
10751 | AAA_| IEEE B02.11ax (100MHz, MCS8, WLAN B2 | £06%
[ 10752 | AAA | IEEE B02.118x (160MHz, MCSS, 80pc WLAN 181 | 96 % |
10753 | AAA | IEEE 802.11ax (160MHz, MCS10, B0pe duly cycla) WLAN 00 | £06%
10754 | AAA | IEEE 802.11ax {160MHz, MCS11. 90pc duty cycle) WLAN 94 | +06%
10755 | AAA | IEEE BO2 11ax (160MHz, MCSO WLAN 864 | =06%
10756 | AAA | IEEE 802 11ax {160MHz, MCS1, 89pc duty cycle WLAN 877 | £68% |
10757 | AAA_| IEEE 802 11ax {160MHz, MC du WLAN 877 | 296%
10768 | AAA | IEEE 802.11ax (160MHz, MCS3, 89pc duty cydo WLAN BB0 | 296 %
10758 | AAA_| IEEE 802 11ax {160MHz, MCS4, 99pc duty cycle WLAN 58 | =98 %
10760 | AAA | IEEE 802 11ax (160MHz, MCS5, WLAN 49 | =96 %
10761 | AAA | IEEE 802 11ax (160MHz, MGCS6, 99pc duty cycie) WLAN 58 | 9.6 %
10762 | AAA | IEEE 802.11ax (160MHz, MCST WLAN 49| £06% |
10763 | AAA_| IEEE B02 1 1ax (160MHz, MCSB, 39pc duty cyde WLAN 53 | 296 %
10764 | AAA | IEEE 802 11ax (160MHzZ, MCS8 WLAN 354 | 396 %
10765 | AAA | IEEE 802 11ax (160MHz, MCS10, 99pc duty cycie) WLAN 54 | £96% |
10766 | AAA | IEEE 802 11ax (160MHz, MCS11 WLAN 51 | 496 %
10767 | AAA | 50 NR (CP-OFDM, 1 RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1 09 | £96%
TDD
10768 AAA | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 15 kiH2) SGNRFR1 8Mm +96%
TOD
10768 | AAA | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 15 kHz) SGNRFR1 | 801 | £9.6%
7DD
10770 | AAA | 5G NR (GP-OFDM, 1 RB, 20 MHz, QPSK, 15 kHz) SGNRFR1 | 802 | +96%
70D
10771 | AMA | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 15 kHz) SGNRFR1 | 802 | £96%
00
10772 | ARA | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 15 kHz) SGNRFRT | 823 | +96%
D0
10773 | AAA | 5G NR (CP-DFDM, 1 RB, 40 MHz, QPSK, 15 kHz) SGNRFRY | B03 | 06 %
100
10774 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 15 kHz) SGNRFRI | 802 | +96%
oD
10776 AAA | 5G NR (CP-OFDM, 50% RB, 10 MHz, QPSK, 15 kHz} 5G NRFR1 B8.30 +96%
TOD
10778 | AAA | 5G NR (GP-OFDM, 50% R, 20 MHz, QPSK, 15 kHz) SGNRFR1 | B34 | 296%
TDD
10780 | ABA | 4G NR (CP-OFDM, 50% R8, 30 MHz, GPSK, 15 kHz) SGNRFR1 | 848 | £06% |
DD
10781 | AAA | 5G NR (CP-OFDW, 50% RB. 40 MHz, OPSK, 15 kHz) SGNRFR1 | 838 | 296 %
TOD
10782 | AAA | 5G NR (CP-OFDM, 50% RB. 50 MHz, QPSK, 15 kHz) 5GNRER1 | 843 | £86%
TDO
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10783 | AAA | 5G NR (CP-OFDM, 100% RS, 6 MHz, GPSK, 15 kHz) SGNRFR1 | 841 | 96 %
10784 | AAA | 5G NR (CP-OFDM, 100% RE, 10 MHz, QPSK, 15 kHz) ;gt:m FRI | 829 | 206%
10765 | AAA | 56 NR (CP-OFDM, 100% RB, 15 MHz, GPSK, 15 kHz) EGNRFR1 | 840 | £9.6%
10786 | AAA | 5G NR (CP-OFDM, 100% RS, 20 MHz, QPSK, 15 kHz) SGNRFRT | 835 | t06%

10767 | AAA | 5G NR (CP-OFDM, 100% RB, 25 MHz, GPSK, 15 kHz) S5GNRFR1 | 844 | t06%
10788 | AAA | 5G NR (CP-OFDM, 100% RS, 30 MHz, QPSK, 15 KHZ) g?m FR1 | 838 | 288%

10769 | AAA | 5G NR (CP-OFDM, 100% RE, 40 MHz, GPSK, 15 kHz) ;gem FR1 | 837 | +96%
10790 | ARA | 5G NR (CP-OFDN, 100% RB, 50 MHz, QPSK, 15 kHz) E%Tﬁm 839 | t06%

(10781 | AAA | 5G NR (CP-OFDM, 1 RB, 5 MHz, QPSK, 30 kHz) g?«a FR1 | 783 | £+86%
10782 | ARA | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 30 kHz) g?«a FR1 | 792 | +96%
10783 | AAA | 5G NR (CP-OFDM, 1 RE, 15 MHz, QFSK, 30 kiHz) gl:m FR1 | 785 | t06%
10794 | AAA | 5G NR (CP-OFDM, 1 RB, 20 MHz. QPSK, 30 k47) w?ea FR1 | 782 | £96%
10795 | AAA | 5G NR (CP-OFDM, | RB, 25 MHz. QPSK, 30 kHz) 5GI34R FR1 | 784 | £06%
10706 | AAA | 5G NR (CP-OFDM, 1 iRB, 30 MHz, QPSK, 30 kHz) ngt:m FR1 | 782 | £96%
10787 | AMA | 5G NR (CP-OFDM. 1 RB, 40 MHz. QFSK, 30 kHz) ES‘LR FR1 | 801 | £96%
10788 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MH2. GPSK, 30 kHz) ngim FR1 | 789 | t96%
10798 | AAA | GG NR (CP-OFDM, 1 RB, 60 MHz. QPSK, 30 kHz) 13?«; FRT | 703 | t86%
10801 | ARA | 6G NR (CP-OFDM, 1 RB, B0 MHz. QPSK, 30 kHz) ge«a FR1 | 783 | £96%
10802 | AAA | 5G NR (CP-OFDM, 1 RB, 90 MHz QPSK. 30 kHz) gc:m FR1 | 787 | £9.0% |
10803 | AAA | 50 NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 30 KHz) SGNRFR1 | 783 | t06%
10805 | AAA | 5G NR (CP-OFDW, 50% RB, 10 MHz, OPSK, 30 kHz) 753'3«( FR1 | 834 | t98%
10806 | AAA | 5G NR (CP-OFDM, 50% RB, 15 Miiz, QPSK, 30 kHz) 2‘3« FR1 | 8437 | £968%
10808 | AAA | 5G NR (CP-OFDM, 50% RB, 30 MHz, GPSK, 30 kHz) ;g?qn FRT | 824 | £06%
10810 | AAA | 5G NR (CP-OFDW, 50% RB, 40 MHz, GPSK, 30 kiz) ngf:m FR1 | 834 | £96%
10812 | AAA | 5G NR (CP-OFDM, 50% RB, 60 MHz, QPSK, 20 kHz) ;gc:m FRT | 835 | z968%
10817 | AAA | 5G NR {CP-OFDM, 100% RB, 5 MHz QPSK. 30 kHz) GGNRFR1 | 835 | z08%
10818 | ARA | 5G NR (CP-OFDM, 100% RB, 10 MHz, GPSK, 30 krz) SGNRFRI | B34 | £0.6 %
10819 | AAA | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 30 kMz) ng?m FRT | B33 | 296%
10820 | AAA | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) sTg?m FR1 | B30 | =98%
10821 | AAA | 58 NR (CP-OFDM, 100% RB, 25 MHz, GPSK, 50 kHz) srgo NRFRS | BA1 | 296 %
10822 | AAA | 5G NR [CP-OFDM, 100% RB, 30 MHz, QPSK, 30 kiHz) ;goﬁﬁ FRY | B4l | 296%
10823 | AAA | 5G NR (CP-OFDM. 100% RB, 30 MHz. QPSK, 30 kHz) ngom FR1 | B36 | 296%
10824 | AAA | 5G NR (CP-OFDM, 100% RB, 50 MHz. QPSK, 30 kHz2) %m FR1 | B39 | 296%
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10825 | AAA | 5G NR (CP-OFDM, 100% RB, 60 MHz. QPSK, 30 kHz) SGNRFRT | 841 | =96 %
10827 | AAA | 5G NR (CP-OFDM, 100% RB, 80 MHZ QPSK, 30 kHz) ;goun FRY! | 642 | 296 %
10828 | AAA | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 30 kiz) ;gom FR1 | B43 | 298%
10829 | AAA | 5G NR (CP-OFDM, 100% RB, 100 MHZ QPSK, 30 kHz) ;gom FR1 | 640 | =06 %
10830 AAA | SG NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 60 kHz) SGNRFR1 783 +36%
10831 | AAA | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 60 kiz) SGNRFR1 | 7.3 | £96% |
10832 | AAA | 5G NR (CP-OFDM., 1 RB, 20 MHz. QPSK_ 60 kHz) gom FR1 | 7.74 | 296%
10833 | AAA | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK. 60 kHz) 2?« FR1 | 7.70 | 296%
10834 | AAA | 5G NR (CP-OFDM, 1 RB, 30 MHz. QPSK, 60 kHz) gg«! FR1 | 776 | t96%
10835 | AAA | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK. 60 kHz) ngt:m FR1 | 7.70 | £9.6%
10836 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK_ 60 kHz) ;gt:m FR1 | 7.66 | +96%
10837 | AAA | 5G NR (CP-OFDM, 1 RB, 60 MHz, QPSK, 60 kHz) gim FR1 | 768 | 186%
10838 | AAA | 5G NR (GP-OFDM, 1 RB, 80 MHz, QPSK. 60 kHz) T5gDNR FRY | 7.70 | 96 %
10840 | AAA | 5G NR (CP-OFDM, 1 RB, 80 MHz, QPSK, 60 kHz) 13‘3« FR1 | 767 | t96%
10841 | AAA | 5G NR (CP-OFDM, 1 RB, 100 MHz, GPSK, 60 kHz) rsg?un FR1 | 7.71 | £96%
10843 | AAA | 5G NR (CP-OFDM, 50% RB, 156 MHz, GPSK, 60 kiz) ’53?»; FR1 | 848 | t96%
10844 | AAA | 5G NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 60 kHz) ngc:mma 834 | £96%
10B4E | AAA | G NR (CP-DFDM. 50% RB, 30 MHz. QPSK. 60 kHz) ngc:m FR1 | 841 | t06%
10854 | AAA | 5G NR (GP-OFDM, 100% RB, 10 MHz, QPSK, 60 kHz) 5GNRFR1 | 8.34 | £8.6%
10855 | AAA | 5G NR (CP-OF DM, 100% RB, 15 MHz, OPSK, 60 kHz) ngoun FR1 | 836 | £908%
10856 | AAA | 5G NR (CP-OFOM, 100% RB, 20 MHz, QPSK, 60 kHz) BGNRFR1 | 837 | £06%
10857 | AAA | 5G NR (CP-OFDM. 100% RB, 26 MHz. QPSK, 60 kHz) SGNRFR1 | 8.35 | £66%

10858 | AAA | 5G NR (CP-OFDM, 100% RB, 30 MHz. GPSK, 60 krz) g?m FRT | 5306 | t98%
10858 | AAR | 56 NR (CP-DFDM. 100% RB, 40 MHz, QFSK, 60 kHz) ngc:un FR1 | 831 | 06%
10860 | AAA | 5G NR (CP-OFDM. 100% RB, 50 MHz. QFSK, 60 kHz) SGNRFR1 | 841 | £96%
10861 | AAA | BG NR (CP-OFDM. 100% RB, 60 MHz, GPSK, 60 kHz) Ts»g':na FRT | BA40 | 96 %
10863 | AAA | 5 NR (CP-OFDM, 100% RB, 80 MHz. QPSK, 60 kHz) SCT??MR FRT | 841 | =06%
10864 | AAA | 5G NR (CP-OFDM, 100% RB, 90 MHz. QPSK, 60 kHx) ;g?ua FRT | B.ar | +06%
10865 | AAA | 5G NR (CP-OFDM. 100% RB, 100 Mz, QPSK, 60 kHz) sem?m FRT | 841 | z06%
10866 | AAA | 5G NR (DF T-5-OFDM. 1 RB, 100 MHz, QPSK, 30 kHz) ngom FR1 | 568 | 206%
10868 | AAA | 65G NR (DFT-5-OF DM, 100% RE, 100 MHz, QPSK, 30 KHz) ;g?m FRY | 580 | =06%
10868 | AAA | 5G NR (DF T-s-OFDM, 1 RE, 100 MHz, GPSK, 120 kHz) ;gonn FRZ | 6575 | 296%
10870 | AAA | 5G NR (DF T-3-OFDM, 100% RB, 100 MHz. QPSK, 120 kHz) %:NR FRZ | 586 | <06%
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10877 | AAA | 5G NR (DF T-5-OFDM, 1 RB, 100 MHz, 16QAM, 120 KHz) SGNRFRZ | 575 | +896%
10872 | AMA | 5G NR (DFT-5-OFDM, 100% RB, 100 MHz, 16QAM, 120 kHz) .I,S'la FRZ | 652 | +06%
10673 | AAA | 5G NR (DFT-2-OFDM, 1 RB, 100 MHz, GAOAM, 120 kHz) ng[:m FRZ | 661 | t06%
10874 | ARA | 5G NR (DFT-2-OFDM, 100% RB, 100 MHZ G4QAM, 120 kHz) ;g?m FRZ | 665 | +06%
10875 | AAA | 5G NR (CP-OFOM, 1 RB, 100 MHz, GPSK, 120 kHz} g%n FRZ2 | 778 | +80%
10876 | AAA | 56 NR (GP-OFDM, 100% RB, 100 MHz QPSK, 120 kiiz) ;g?m FR2 | B39 | 208%
10677 | ARA | 5G NR (CP-OFDM, 1 RB, 100 MiHz, 16QAM, 120 kHz) .I.g?ea FR2 | 785 | £86%
10B78 | AAA | 5G NR (CP-OFDM, 100% RB, 100 MHz. 160AM, 120 kHz) Eg'i.a FR2 | 841 | 206%
10878 | AAA | 5G NR (CP-OFDM, 1 RB, 100 MHz, B4QAM, 120 kHz) ngt:aa FR2 | 812 | £06%
10BB0 | AAA | 5G NR (CP-OFDM, 100% RB, 100 MHz, B4GAM, 120 kHz) ;g%ﬁz 838 | £66%
10BB1 | AAA | SG NR (DFT-s-OFDM, 1 RB, 50 MHz. QPSK. 120 kiHz) T!:E?JR FRZ | 575 | £06%
10882 | AMA | 5G NR (DF T-s-OFDM, 100% RB, 50 MHz, GPSK, 120 kHz) EE:UR FR2 | 506 | t06%
10683 | AAA | GG NR (DF T-5-OFD, 1 RB, 50 MHZ 160AM, 120 kHz) gl:m FRZ | 657 | 496%
10884 | ARA | 5G NR (DF T-s-OFDM, 100% R, 50 MHz, 16QAM, 120 kHz) ng?m FRZ | 658 | +96%
10885 | AAA | 6G NR (OF T-5-OFDM, 1 RB, 50 MHz, G4QAM, 120 kHz) g?m FRZ | 661 | z06%
10866 | AAA | 5G NR (DF T-5-OFDM, 100% RB. 50 MHz, G4QAM, 120 kHz) 2‘3«. FRZ | 665 | £86%
10887 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 120 kiHz) .ng?ua FR2 | 7.78 | t9.6%
10888 | AAA | 5G NR (CP-OFDM, 100% RB. 50 MHz, QPSK, 120 kHz) ng?m FRZ | B35 | t06%
10880 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHZ, 16QAM, 120 kHz) ngem FR2 | 802 | t968%
10890 | AAA | 5G NR (CP-OFDM, 100% RB, 50 Mz, 16QAM, 120 kHz) Tsco;%a FRZ | BA4D | 296%
10891 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, 640AM, 120 kHz) ssm%a FR2Z | B.13 | z06%
10892 | AAA | 5G NR {CP-OFDM, 100% RB, 50 MHz, BAQAM, 120 kHz) ;sgm FRZ | B41 | £96%

¥ Uncartainty is detatmined using the mas. Gevistion from finear responss spplying rectangular distribubion and i expressad for the squars of the
Tkt value,
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA

Callbration procedure(s)

Calitvation date:

The measurements and the unc

Multilateral Agreemaent for the recognition of callbeation cectificstes

nstec)

HCT CO,LLTD
Calibration Laboratory of S, R Schwelzerischer Kalibrierdienst
Schmid & Partner %ﬁ 7. N Sivion eudone Fililnnags
Engineering AG = e Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurlch, Switzeriand N NN/ Swiss Calibration Sarvice

Accreditation No.: SCS 0108

m 27,2018

with conf

| Calibration Equipment used (MBTE crifical for calbrasion)

P

This calibration cartificate documents the traceability %o national standards, which reakze the physical unis of measurements (S1)
bility mra grean on the followng pages and ane part of the certilicale.

Al calibeations have been conducted i the closed laboratory facility: anvironment temperature (22 = 3)°C and humadily < 70%.

Thig callbvation cantiticate shali nol be reproduced axcept in full without witten approval of the laboratory.

| Primary Standards D # Cal Data (Cerilicate No.) Scheduled Casbration
FPower meler NRP SN: 104778 03-Apr-19 (No, 217-02862/02803) Apr-20
Power ssnsor NAP-291 SM: 103244 03-Apr-18 {No. 217-028%2) Ape-20
Power sensor NRP-29 SN: 103245 03-Apr-1% (No. 217-02883) Ape-20
Fotorenca 20 9B Attenuator S 5058 (20%) 04-Apr-19 |No. 217-02804) Aps-20
Type-N mismatch combination SN: 5047 2 / 06327 04-Apr-19 (No. 217-02885) Apr-20
Feleranca Probe EX30V4 SN 7405 25-Mar-18 [No. EX3-7405_Mar19) Mar-20
DAE4 SN 8 30-Apr-18 (No. DAE4-501_Ape19) Ape-20
Secondary Standards 1D # Check Date (in Schoduled Chack
Power matar E44198 SN:- GB30512475 50-Oct-14 (in house check Fab-19) In housa check: Oct-20
Powar sensor HP 84814 SN US37202783 07-0ct-15 (in house check Oct-18) In house check: Oct-20
Power sensor HP 84814 SN: MY41082317 07-0Cct-15 [in house check Oot-18) in house check; Oct-20
AF generator RAS SMT-06 SN 100872 15-Jun-15 (in house chack Oct-18) in house check; Oot-20
Network Analyzer Aglant EB358A | BN USA1080477 J1-Mar-14 (in house check Oct-18) In housa chack: Oct-19

Name Fun_won

Caltrated by: Michnol Webar  kabomatory Techalcian

lssued: May 27, 2019
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G

v,

Calibration Laboratory of

N

‘ SN 7 Schweizerischer Kalibrierdienst
Schmid & Partner % (S: Sarvice sulsse d'élalonnsge
Engineering AG o Servizio svizzero di taratura
Zeughsusstrasse 43, B004 Zurich, Switzerland Uk o S Swiss Calibration Service
AT
Accradited by the Swiss Accradiation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant 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 Systerm Handbook

Methods Applied and Interpretation of Parameters:

¢ Measurement Condifions; 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 Relturn 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 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
multiphed 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 glven on page 1.
DASY Version DASY5 V52102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The foflowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 419 0.89 mhao/m
Measured Head TSL parameters (220+02)°C 420:6% 0.90 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 10 1W B8.25 W/kg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.36 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 5.40 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcutations were apphied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mha/m
Measured Body TSL parameters (220202)°C 55026% 0.97 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
SAH measured 250 mW input power 214 Whkg
SAR for nominal Body TSL parameters normalized to 1W B8.48 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAA measured 250 mW input power 1.41 Wixg
SAR for nominal Body TSL parameters normalized to tW 5.60 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

5480 +35(Q

Reoturn Loss

-249dB

Antenna Parameters with Body TSL

Impadance, transiormed to feed point

49.712-03)Q

Retum Loss -47.0dB
General Antenna Parameters and Design
| Esectrical Detay (one diraction) | 1.040 s

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

The dipole is made of standard semirigld coaxial cable. The center conductor of the feeding line is directly connected to the

second am of the dipole. The antenna is therefore short-circuited for DG-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according 1o the Standard.

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

feedpoint may be damaged,

Additional EUT Data

| Manutactured by

SPEAG
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DASYS5 Validation Report for Head TSL
Date: 27.05.2019
F'est Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014
Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: f = 750 MHz; o = 0.9 S/m; & = 42; p = 1000 kg/m"

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7405; ConvF(10.31, 10.31, 10.31) @ 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 (front); Type: QD 00L P49 AA; Senal: 1001

« DASYS5252.10.2(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=5Smm, dy=5mm, dz=5Smm

Reference Value = 58,49 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.17 W/kg

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

Maximum value of SAR (measured) = 2.79 W/kg

dB
0

-2.40
-4.80
-1.20
-9.60

-12.00

0dB =279 W/kg = 4.46 dBW/kg
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Impedance Measurement Plot for Head TSL

i 548120
748.88 pH 352010
(50 000000 MHz  BB.B85 mi

34 397

Chidwg= 20
Ch1: Sttt 550.000 Mz e

Ch | Awg = |20
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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; a = 0.97 S/m: g = 35! p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN74035; 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

DASY52 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:
Measarement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 55.01 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.22 Wikg

SAR(1 g) = 2,14 W/kg; SAR(10 g) = 1,41 Wikg

Maximum value of SAR (measured) = 2.86 W/kg

dB

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

750000000 MHz 4967300 |
704.23 pF -301.33mQ
50 000000 MHz 4 4587 mLJ

-137.14*

Ch1Avg= 20
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| ) Ch | feyg = |20
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FCC ID: A3LSMG770F Report No: HCT-SR-1911-FC001
HCTCO,LTD
Calibration Laboratory of Schwaizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di tarsturs

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accreditation Service (SAS)
The Swizs Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Catbration date:

This calibration candicate documents the fraceabiity 10 national standards,
The measurements and the uncanainties with confidance probabiity are given on the following pages and are part of the certdicate.

Calibeation Equipment used (MATE cntical for calbration)

AR RS2 =
:“H: j.?\q 790l 2.4]
realize he physical s of s,

Al calieations have been conducted in the closed laboratary faciity: emironment temparature (22 + 3)°C and humidly < 70%

Primary Stardards D # Cal Dale (Cenificate No.) Schedulad Callbration

Power meter NRP SN: 104778 03-Apr-1§ (No. 217-02802/02893) Apr-20

Power sensoe NRP-Z91 SN. 103244 03-Apr-19 (No. 217-02892) Apr20

Power sensor NAP-291 8N: 103245 03-Apr-19 (No. 217-02843) Apr20

Aelorance 20 48 Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02864) Apr-20

Type-N mismatch combination SN: 5047.2 / 06327 04-Api-18 (No. 217-02885) Apr-20

Aaterance Probe EX3DV4 SN- 7349 28-May-18 (No. EX3-7348_May19) May-20

DAEA SN: 601 30-Apr-18 (No. DAE4-501_Apr13) Ape-20

Secondary Stancarde 0 # Chack Date {in f Scheduled Check

Power moter E44198 SN: GB33512475 30-O0t-14 (in houss check Fab-19) In housa check; Oct-20

Powar sansor HP 84814 SN: US37202783 Q7-0c1-15 (in house check Oct-18) In housa check; Oct-20

Pawser sansor HP 8481A SN: MY41082317 07-0ct-15 (in housa chack Oct-18) In housa check: Oct-20

RF generator R&S SMT-06 SN: 100872 15-Jur-15 {in house check Cct-16) In house check: Oct-20

Network Analyzer Agilent EBISSA | SN: US41080477 21-Mar-14 (in house check Oct-18) In house check: Oct-18
Name Function

Cast by: N

Approved by

This calibeation cenificate shall not be feproduced except in full without written appecval of the laborstoey.
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Calibration Laboratory of sq‘\‘&"",,; S Schwelzerischer Kalibrierdienst
Schmid & Partner M —_c C  Service suisee d'étalonnage
Engineering AG T Servizio svizzero df taratura
Zeughausstrasse 43, BI04 Zurich, Switzerland oy, ,{;\T\‘.\* S Swiss Callbration Service
Pl
Accrediied by the Swiss Accrediation Sanvice (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of cafibration certificates

Glossary:

TSL tissue simulating hiquid

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 Technigues”, 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

¢) |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:
a) 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 cerificate 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 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 Vaersion DASYS V52.10.2
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 caiculations 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 + B %
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 parameaters normalized to 1W 9.69 Wrkg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR 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 Peormittivity Conductivity
Nominal Body TSL parameters 220°C 56,2 0.97 mho/m
Measured Body TSL parameters (22.0+02)°C 553+6% D98 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 Condlition
SAR measurad 250 mW input power 245 Whkg

SAR for nominal Body TSL parameters normalized to 1TW

9.73 Wikg = 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: DE3SV2-441_Aug19 Page 30l 8
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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+47jQ
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 maiching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

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

Additional EUT Data

| Manufactured by | SPEAG
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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: 0 = 0.92 S/m; & =42.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 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

« DASY5252.10.2(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=5mm

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

=&

200

400

LR

18.00

0 dB =3.27 Wikg = 5.15 dBW/kg

Centificate No: D835V2-441_Aug19 Page 5018

F-TP22-03 (Rev.00) 163 /212 HCT CO.,LTD.



HCT FCC ID: A3LSMG770F Report No: HCT-SR-1911-FCO001

HCT CO,LTD

Impedance Measurement Plot for Head TSL
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DASYS 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: = 835 MHz: o = 0.98 S/m; & = 55.3; p= 1000 kg/m’

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

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.16, 10.16, 10.16) @ 835 MHz; Calibrated: 29.05.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
¢ Electronics: DAEA4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 4.9 (Back): Type: QD O0R P49 AA; Serial: 1005

« DASY5252.10.2(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=5mm

Reference Value = 59,11 V/im; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.6 W/kg

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

=130

a0
€490

0dB =3.27 W/kg = 5.15 dBW/kg
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Impedance Measurement Plot for Body TSL
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HCT COLLTD
T,
Calibration Laboratory of S, S Schwoizerischer Kallbrierdienst
Schmid & Partner a— Service suisse d'éalonnage
Engineering AG % C servizio svizzero ci taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand 7'/,, ,ﬁ\\\\‘} S Swiss Calitwation Service
Accredilod by the Swiss Accredtation Senics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttitateral Agreament for the recognition of calibration certificates

ciem  HCT (Dymstec) Corticats Mo: D1800V2-2d007_Nov18
Ooject D1800V2 - SN:2d007 )ﬂ-.n W‘*

il G /:ﬂ’,ﬂﬁ. | 242
Calibwation procecura(s) QA CAL-05.v10 d Aloeiy [ (2003 2gil | 120

Calibration procedure for dipole validation kits above 700 MHz

Cafbration date: November 19, 2018

This calibeation certificate documents the Iraceabilty to national standards, which realize the physical units of measurements {SI).
Tho measurements and the unceranties with conflidence probabiity see gvan an the folicwing pages and are parn ol e canfficate.

Al calibrations have been conducted in the closad ab y facidy: er tor (22 = 3)°C and humidaty < 70%,

Calibration Equipment usad (METE cnbical for calbrafion)

Primary Standards D # Cal Dato (Cartificate No.) Scheduled Calibration

Power matar NRP SN: 104778 04-Apr-18 (No. 217-0267202673) Apr-19

Power sensor NRP-Z91 SN 103242 04-Apr-18 (No. 217-02672) Ape-18

Power sensor NRP-Z91 SN 103245 04-Apr-18 {No. 217-02673) Ape-19

Ralerence 20 08 Attanuator SN: 5058 (20k) 04-Agr-18 (No, 217.02882) Ape-19

Type-N mismatch combination SN: 50472 { 06327 04-Agr-18 (No. 217.02083) Apr-19

Reference Probe EX30V4e SN: 7349 30-0ec-17 (No. EX3-734% Dec1?) Dec-18

DAE4 SN: 601 04-Oct-18 (No, DAE4-601_Oct18) Oct-13

Secondary Standards iD# Check Date (in house) Schedted Chock

Pawer mater EPM-4424 SN: GB37480704 07-0Oct-15 (in housa chock Oct-18) In house check: Oct-20

Pawar sansor HP 8481A SN: US37292763 07-0ct-15 (In house check Oct-18) In house chack: Oct-20

Power sansor HP BABTA SN: MY41092317 07-0ct-15 (In housea check Oct-18) In house check: Cct-20

AF generator RAS SMT06 SN: 100972 15-Jun-15 (in house chack Oct-18) In house chack: Oct-20

Network Analyzer Aglent ES3584 | SN: US41080477 31-Mar-14 {in house check Oct-18} In house check: Oct-19
Name Functan Signature

Caliorated by Manu Siitz Laboeatary Technician ﬁ
Approved by Katiss Pokovia Tachnical Managar /@

Issued: Novemnber 20, 2018

This calibration cerificate shall not be reproduced except i full without wntten approvad of the labaratary.
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Schmid & Partner Service suisse d'étalonnage

Engineering AG C  servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredited by e Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr 1 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 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 avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

The reported uncertainty of measurement Is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version 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 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 mho/m
Measured Head TSL parameters (220202)°C 39546 % 1.37 mho/m + 6 %
Head TSL temperature change during test <05°C eee —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.67 Wig
SAR for nominal Head TSL parameters normalized ta 1W 39.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.06 W/kg
SAR for nominal Head TSL parameters normalized to 1W 20.3 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=202)°C 540+8% 1.48 mho/m =6 %
Body TSL temperature change during test <05°C e —
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Candition
SAR measured 250 mW input power 8.45 W/kag
SAR for nominal Body TSL parameters normalized to 1W 38.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.96 W/ikg
SAR for nominal Body TSL parameters normalized to 1W 20.0 W/kg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance. transformed 1o feed point 4730-7302
Retum Loss -22008

Antenna Parameters with Body TSL

Impedance, transiormed to feed point 43.00Q-60iQ
Return Loss -20.1dB

General Antenna Parameters and Design

| Electricai Delay (one direction) | 1.206 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 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 1o the position as explained in the
*‘Measurement Conditions™ paragraph. The SAR data are not afected by this change. The overall dipole length Is stll
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
Manufactured on July 23, 2001
Cenlificate No: D1800V2-2d007_Nov18 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 19.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: DI800V2; Serial: D1800V2 - SN:2d007

Communication System: UID () - CW; Frequency: 1800 MHz

Medium parameters used: f = 1800 MHz; o = 1.37 S/m; & = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(R.3, 8.3, 8.3) @ 1800 MHz; Calibrated: 30.12.2017
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 04.10.2018
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 110.2 V/m; Power Dnft = -0.05 dB

Peak SAR (extrapolated) = 18.0 W/kg

SAR(I g) = 9.67 W/kg: SAR(10 g) = 5.05 W/kg

Maximum value of SAR (measured) = 15.0 W/kg

dB
0

-4.00
-8.00
-12.00
-16.00

-20.00

0dB = 15.0 W/kg = 11.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI800V2; Serial: DIS00OV2 - SN:2d007

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

Medium parameters used: f= 1800 MHz; o = 1.49 S/m; & = 54; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25) @ 1800 MHz; Calibrated: 30.12.2017
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 04.10.2018
« Phantom: Flat Phantom 5,0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 103.8 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 9.45 W/kg; SAR(10 g) =4.96 W/kg

Maximum value of SAR (measured) = 14.4 Wrkg

dB
0

-4.00
-8.00
-12.00
-16.00

-20.00

0 dB = 14.4 W/kg = 11.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calitration data;
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Calibration Equipment used (M TE critical for calibvation)

Primary Standards D¢ Cal Date (Certilicato No.) Saheduled Calibration
Power mater NRP SN: 104778 D4-Apr-18 (No. 217-0267202673) Apr-19

Power sensor NAP-Z91 SN: 103244 D4-Apr-18 (No. 217-02672) Apr-19

Powsr sensor NRP-261 SN: 103245 O4-Apr18 (No. 217-02673) Ap-18

Refarence 20 dB Atenuator SN: 5058 (20%) 04-Apr-18 (No. 217-02682) Apr-18

Type-N mismatch combination SN: 50472 / 08327 04-Apr-18 (No. 217-02683) Ap-19

Reference Probe EX3DVE SN: 7348 31-Dec-18 (No. EX3-7349_Dec18) Dec-19

DAE4 SN: 801 04-Cct-18 (No. DAEA-801_Oct18) Oct19

Standasds 1D & Check Date (11 house) Schedulad Check

Power meter E44158 SN: GBIBS12475 07-Oct-15 {in house check Feb-18) In house check: Oct-20
Pawes sansor HP B461A SN: US57292780 07-0ct-15 (in house chack Oct-18) In howse chack: Oct-20
Power sansar HP BAB1A SN: MY41082317 97-001-15 {in house chack Oct-14) In housa check; Oct-20
RF ganerator AAS SMT-08 SN: 100972 15-Jun-16 (in house check Oct-18) In house check: Ogt-20
Natwork Analyzer Agilend E8358A | SN US41080477 31-Mar-14 (n house check Oct-18) In house check: Oci-18

Name Function
Caibrated by Manu Saltz Laba

Approvad by:

Issued: Fabruary 21, 2019

mumm“nuumwmmmmwammm.
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Muitilaterai 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 62208-2, "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.

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1900V2-5d032_Feb19 Pago 2ot 8
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Measurement Conditions

DASY systemn configuration, as far as not given an 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 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40,0 1.40 mha/m
Measured Head TSL parameters (220+02)°C 09:6% 1.38 mho/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.87 Wikag
SAH for nominal Head TSL parameters normalized to 1W 40.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 517 Wikyg
SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The loflowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters {(220+202)°C 536+6% 1.47 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 9.71 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 513 Wiy
SAR for nominal Body TSL paramaters normatized to 1W 20.8 Wikg = 16.5 % (k=2)
Certificate No: D1900V2-53032_Feb19 Page 30f8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4580+661
Retumn Loss -236dB

Antenna Parameters with Body TSL

Impedancs, transformed o feed point B60Q+67Q
Return Loss -222d8

General Antenna Parameters and Design

| Efectrical Delay (0ne direction) | 1.198 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 teeding line is directly connected to the
second am of the dipoie, The antenna is therefore shont-circuited for DC-signals. On same of the dipoles, small end caps
are added to the dipole arms in order to imprave 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 dipoie length is stlll
according 1o the Standard

No excessive force must be applied to the dipole amns, because they might bend o the soidered connections near the
feedpoint may be damaged.

Additional EUT Data

| Manutactured by | SPEAG

Cortificate No: D1900V2-5d032_Feb19 Page 4ol B
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DASYS5 Validation Report for Head TSL
Date: 21.02,2019
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032
Communication System: UID 0 - CW; Frequency: 1900 MHz _
Medium parameters used: f= 1900 MHz; 6 = 1.38 S/m; & =40.9; p = 1000 kg/m’

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26) @ 1900 MHz; Calibrated: 31.12.2018
« Sensor-Surface: L.4mm (Mechanical Surface Detection)
» Elecuonics: DAE4 Sn601; Calibrated: 04.10.2018
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

e DASYS252.10.2(1495). SEMCAD X 14.6.12(7450)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm
Reference Value = 109.8 V/m; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 18.2 W/kg

SAR(I g) = 9.87 W/kg: SAR(10 g) =5.17 W/kg
Maximum value of SAR (measured) = 153 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =153 W/kg = | |.85 dBW/kg

Certificate No: D1800V2-5¢032_Feb19 Page 50l 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.02.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

Communication System: UID 0 - CW; Frequency: 190 MHz

Medium parameters used: f = 1900 MHz; o = 1.47 S/m; g, = 53.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY32 Configuration;
» Probe: EX3DV4 - SN7349; ConvF(8.23, 8.23, 8.23) @ 1900 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 04.10.2018
¢ Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Serial: 1002

« DASYS5252.10.2(1495): SEMCAD X 14.6.12(7450)
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5Smm, dz=5mm
Reference Value = 104,5 V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 9.71 W/kg; SAR(10 g) = 5.13 W/kg
Maximum value of SAR (measured) = 14.6 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 14.6 W/kg = 11.64 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schwoizerischer Kalibrierdienst
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Engineering AG % C Sarvizio svirzero i tarsturn
Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

TR RAD A7

4 Al ot 8 |2
Calbraton procadure(s) x = (? - 5 ==
This calibention certificate documents the traceablity to national standards, which realize the phy units of enams ().

The measurements and tha uncarainties with confidanca probabiity are glven on the following pagee and are part of (he cerificals,
All calibrations have been conducied in the closed abaratory faciity: enironment temperature (22 + 35°C and humidity < 70%

Calibration Equipment used (MATE critical tor calibration)

Primary Standards iDs Cal Date (Certificate No.) Scheduled Caltration

Pawer mater NRP SN: 104778 O04-Apr-18 (No, 2170267202673) Apr-19

Power sansor NAP-Z91 SN 10G244 O4-Ape-18 (No, 21702672) Apr-19

Powar sansor NAP-291 SN 103245 04-Ape-18 (No, 217-02673) Apr-18

Feterenca 20 dB Attenuator SN: 5058 (20) 04-Ape-18 (No. 217-02682) Apr-19

Type-N mismatch combination SN: 50472/ 08327 O4-Ape-18 (No. 217-02683) Apr-19

Aslerence Probe EX3DV4 SN: 7349 31-Dec-18 (No. EX3-7340_Dec18) Dec-19

DAE4 SN: 601 04-Oct-18 (No. DAE4-801_Oct18) Oct-18

Secondary Standards D ¥ Check Date (in house) Scheduted Chock

Power meter EPM-442A SN: GB37480704 07-Oct-15 (in housa check Dct-18) In house check: Oct-20

Power sensor HP B481A SN: US37292783 07-0Oct-15 (in house check Oct-18) In house check: Oct-20

Powear sensor HP 84814 SN. MY41082217 07-0ct-15 {in house check Oct-18) In house check: Oct-20

AF genarator RAS SMT-06 SN: 1008972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Natwork Analyzer Agiant EB3584 | SN: US41080477 31-Mar-14 (in housa check Oct-18) In house check: Oct-19
Name Function Sigrarture

Approvad by. Katja Pokowe Tochnical Manager

Iszued: January 28, 2019

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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The Swiss Accreditation Service is one of the signatories to 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) |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:

*» 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 Return Loss ensures low
reflected power. No uncertainty required.

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

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

« 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: D2450V2-743_Jan18 Paga 2of B
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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 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 302 1.80 mha/m
Measured Head TSL parameters (22.0+02)°C 378+6% 1.87 mho/m =6 %
Head TSL temperature change during test <05°C e e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 @) of Head TSL Condition
SAR measured 250 mW input power 133 Whkg
SAR for nominal Head TSL parameters normalized to 1W 51.8 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW Input power 6.14 Wiy
SAR for nominal Head TSL parameters nomalized to 1W 24.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 827 1.95 mho/m
Measured Body TSL parameters (220=202)°C 51.1+6% 2,03 mho/m =6 %
Body TSL temperature change during test <05°C —_—
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.8 Wikg
SAR for nominal Body TSL parameters normalized to 1W 49.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.94 Wikg
SAR for nominal Body TSL parameters normalized to TW 23.4 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 8360 +55j0
Retun Loss -24.0dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 5020Q+79|0Q
Return Loss -22.1d8
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.161 ns

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

The dipole is made of standard semirigid coaxial cable. The center canductor 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 10 the dipole arms in order lo 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 axcessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feadpoint may be damaged

Additional EUT Data

I Manufactured by

SPEAG

Certificate No: D2450V2-743_Jan19
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DASYS5 Validation Report for Head TSL

Date: 28.01.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: UID () - CW: Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz; 6 = 1.87 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAEA4 Sn601; Calibrated: 04.10.2018
= Phantom: Flat Phantom 5.0 (front): Type: QD 000 P50 AA: Serial: 1001
« DASYS5Z 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 116.5 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.6 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 22.1 W/kg

(0 dB =221 W/kg = 13.44 dBW/kg

Certilicate No; D2450V2-743_Jan19 Page 50l 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 28.01.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; 6 = 2.03 S/m; & = 51.1; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)
DASYS52 Configuration;
» Probe: EX3DV4 - SN7349: ConvF(8.09, 8.09, 8.09) @ 2450 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002

« DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 107.2 V/im; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 25.5 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.94 W/kg

Maximum value of SAR (measured) = 20.7 W/kg

500

<1000
1590
2080

265400

(0 dB = 20.7 W/kg = 13.16 dBW/ke
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Impedance Measurement Plot for Body TSL
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HCT FCC ID: A3LSMG770F Report No: HCT-SR-1911-FCO001

HCT CO,LTD
Callbmlon Laboratory of s\‘“‘&"'@ {..u%, S Schweizerischer Kalibrierdienst
Schmid & Partner % \ Service sulsse d'étalonnage
Engineering AG ik C' Survito avizero i tarstivs
Zoughausstrasse 43, 8004 Zurich, Switzeriand T Y/ S suiss Calibration Service
CUR M &
Accradtod by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitatoral Agr for the gnition of calibration certificates
cient  HCT (Dymstec) Certificate No: D2600V2-1015_Nov18

Objoct D2600V2 - 8N:1015 =3 v
| SwW _I7EA G | Mzl
Calibiration procedura(s) QACAL-05wi0 ‘ l.‘_.”lk l “'"é “14M

Casbration date: November 20, 2018

This calration cedtificate decuments the tracoabiity 1o nationad standarss, which reales the physical units of measurements (S1)
The s ared the L ties with confidance probabdity are given on the following pages and are part of Ihe certificate.

All callbrations have besn conducted In tha closed laboratory faclity: environment temperature (22 + 3)°C and humidity < 70%

Calbration Equipmaent used (MATE critical for calibeation)

Prmary Standards D¢ Cal Data (Certificats No.) Scheduled Calbration

Powar meter NRP SN 104778 04-Apr-18 (No, 217-0267202673) Apr-19

Powar sansor NRP-Z31 SN: 103244 04-Apr-18 [No. 217 02672) Apr-19

Power sensor NRP-281 SN; 103245 04-Apr-18 (No, 247-02673) Apr-19

Ratarence 20 dB Attenuslor SN: 5058 {20K) 04-Apr-18 (No, 217-02682) Apr-19

Type-N mismatch combination SN: 50472 F 06527 04-Apr-18 (No. 217-02683) Apt-19

Relerence Probe EXIDVa SN: 7348 A0-Dec-17 (No, EX3-7348_Decl7) Dec-18

DAE4 SN: 601 04-Oct-18 (No. DAE4-801_Oct18) Oct-18

Sacondary Standards D # Cneck Date (in house) Scheduled Check

Power meler EPM-442A SN: GB3I7420704 07-0Oct-15 (in house check Oct-16) In house check: Oct-20
| Power sensce HP B481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensoc HP B481A SN: MY310892317 07-0ct-15 (in housa check Oct-18) In house chack: Oct-20

AF generator A&S SMT-06 SN: 100872 15-Jun-15 (in house check Oct-18) In house chack: Oct-20

Network Analyzer Agilent EB3S8A | SN: US41080477 51-Mar-14 {In housa check Oc1-18) In house chaclc Oct-18

Name Function Sygrature
Caibrated ty: Lo Kiysner Labaratary Technican W <,

Appraved by: Katja Pokodc. Teshnical Manager

Issued: November 20, 2018

This calibration centficate shall not be repeoduced sxcept in full without writtan appeoval of the laboeatory,
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HCT CO,LTD

Calibration Laboratory of S, Schweizerischer Kalibeierdienst

Schmid & Partner AN 2 Service sulsse d'étalonnage
Engineering AG % Servizio svizzero di taratura

Zoughaussirasse 43, 8004 Zurich, Switzerland % ,'?"\‘:_‘,>? S Swiss Calibration Service

Accredied by the Swiss Accrediation Senvice (SAS) Accreditation No.: SCS 0108

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

Multitateral Agr for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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:

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

e Aptenna 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 criented
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.

« 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.

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%.
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F-TP22-03 (Rev.00) 192 /212 HCT CO.,LTD.



aCT

FCC ID: A3BLSMGT770F

Report No: HCT-SR-1911-FC001

HCTCO,LTD
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 lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220*C 39.0 1.96 mha/m
Measured Head TSL parameters (220:02)°C 373+6% 2.03 mho/m £6 %
Head TSL temperature change during test <08°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.9 Wikg
SAR for nominal Head TSL parameters normalized to 1W 58,1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 6.63 Wikg
SAR for nominal Head TSL parameters normalized to 1W 26.1 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.5 2.16 mha/m
Measured Body TSL parameters (220+02)°C 508+6% 2.20 mho/m = 6 %
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 13.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 54.8 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 24.3 Wikg = 16.5 % (k=2)

Certiticate No: D2600V2-1015_Nov18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4960-41jQ
Return Loss -27.6dB

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 4580-28Q
Return Loss -255d8

General Antenna Parameters and Design

Electrical Delay (one direction) l 1.180 ns

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

The dipole s made of standard semirgid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurameant Conditions” paragraph. Thae 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

Manufactured by SPEAG
Manufactured on October 30, 2007
Certificate No: D2800V2-1015_NoviB Pegedot8
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DASYS5 Validation Report for Head TSL
Date: 16.11.2018
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: f= 2600 MHz; o = 2.03 S/m; & = 37.3; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
o Probe: EX3DV4 - SN7349: ConvFi(7.7, 7.7, 7.7) @ 2600 MHz; Calibrated: 30.12.2017
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

« DASYS5252.10.2(1495). SEMCAD X 14.6.12(7450)

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

Reference Value = 121.3 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 30.2 Wikg

SAR(1 g) = 14.9 W/kg; SAR(10 g) = 6.63 W/kg

Maximum value of SAR (measured) = 25.0 Wrkg

-4.80
-9.60
-14.40
-19.20

-24.00

0dB =250 W/kg = 1398 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.11.2018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

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

Medium parameters used: f = 2600 MHz; 6 = 2.2 S/m; & = 50.9; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.81, 7.81, 7.81) @ 26(X) MHz; Calibrated: 30.12.2017
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.10.2018

Phantom: Flat Phantom 5.0 (back): Type: QD 000 PS5O AA: Serial: 1002

DASYS52 52.10.2(1495): SEMCAD X 14.6.12(7450)

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

Reference Value = 108.5 Vim; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 23,1 W/kg

-5.00

-10.00

-15.00

-20.00

-25.00

0dB =23.1 W/kg = 13.64 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner %& VRS 8 s s Smcags
Engineering AG 0 s C' Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland TN \lm"“ S Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration cartificates

Calbrasion Equipment used (MATE critical lor calibeation)

NN
ARt

This calitestion cartiticate documants the traceabilty to national standards, which realize the physical units of measuremsnts {S1),
The measurements end the uncartainties with confidence grobabilty are given on tha following pages snd are pan of the cantificate.

A% calibrations have been conducted in the closed laboratory Eacility. environment temperatur (22 = 3)°C and humidity < 70%.

Accreditation No: SCS 0108

Primary Standards D# Cal Date (Cestiticate No.) Scheduled Caltration

Pawar moter NRP SN: 104778 O4-Apr-18 (No, 217-02672102673) Apr-19

Pawar sansor NRP-Z91 SN; 103244 04-Ape-18 (No. 217-02677) Apr-18

Power sensor NRP-Z91 SN; 103245 04-Ape-18 (No. 217-02673) Api-18

Referanca 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No. 217-02682) Apr-18

Type-N mismatch combination SN: 5047.2/06327  D4-Apr-18 (No. 217-02683) Agr-19

Relerance Probe EX3OV4 SN: 3503 30-Dec-17 (No. EX3-3503_Dect7) Dec-18

DAE4 SN: 601 04-0c1-18 (No, DAE4-601_Oct18) Oct-19

S dary Standards D8 Check Date {in housa) Schedulod Check

Power matar EPM-442A SN: GB3T480704 07-0ct-15 (in house check Oct-18) In houss check: Oct-20

Power sansor HP B4B1A SN: US37292763 07-0ct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP B4B1A SN: MY41092317 070c1-15 (in house check Oct-18) In house chack: Oct-20

AF genemtor R&S SMT-06 SN: 100872 15-Jun<15 (n hause check Oct-18) In house chack: Oca-20

Notwock Analyzes Agiant ES3584 | SN- US41080477 31-Mar-14 (In house check Oct-18) In house chack: Oct-18
Name Function

Approved by:

This calibeation cemntticate shal not be reproduced excapt In fUl without writtan appeoval of the laboratory.
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Calibration Laboratory of s Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand S Swiss Callbration Service
Accredied by the Swiss Accreditation Senace (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 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 fiat 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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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 V52.10.2

Extrapolation Advanced Extrapolation

Phantom Madular Flal 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 diraction)
5250 MHz = 1 MHz

Frequency 5600 MHz = 1 MMz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were apphied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho'm
Measured Head TSL parameters (22.0+0.2)°C 362+6% 450 mha/m + 6 %
Head TSL temperature change during test <05°C — —_—
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 ¢cm’ (1 g) of Head TSL Condition
SAH measured 100 mW input power B.20 Wikg
SAH for nominal Head TSL parameters normalized to 1W B2.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.34 Wikg
SAR for nominal Head TSL parameters normakized 1o 1TW 23.4 Wikg = 19.5 % (k=2)
Cenificate No: D5GHzV2-1253_Nov18 Page 3of 13
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220£02)°C 357+6% 4.84 mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power B.39 Wiy
SAH for nominal Head TSL parameters normalized to 1W 83.8 W/ kg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measured 100 mW input power 2.3 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 23.9 Wikg = 19.5 % (k=2)
Head TSL parameters at 5750 MHz
The followng parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (220=02)°C 35528% 510 mho/m =6 %
Head TSL temperature change during test <05°C — -—
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition

SAR measured

100 mW input power

B8.23 W/kg

SAR for nominal Head TSL parameaters

normalized to 1W

82.3 W/kg £ 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2,34 Wikg
SAH for nominal Head TSL parameters normalized 1o 1W 23.4 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5250 MHz
The following parametars and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 4849 5,38 mho/m

Measured Body TSL parameters (220:202)°C 475286% 5.46 mho/m =6 %

Body TSL temperature change during test <05°C e -
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 7.84 Whkg

SAR for nominal Body TSL parameters normalized to 1W 78.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 217 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.6 W/kg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mho/m

Measured Body TSL parameters (220 £0.2)°C 4B68+6% 5.94 mho/m = 8 %

Body TSL temperature change during test <05°C - —_—
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 8.21 Wikg

SAR for nominal Body TSL parameters normalized to 1W 81.6 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.28 Wikg

SAR for nominal Body TSL parameters normalized to 1W 22.6 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.3 5.94 mha/m
Measured Body TSL parameters {(220=02)"C 466 +6% 6,15 mhoim =6 %
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 measured 100 mW Input power 7.77 Wikg
SAR ftor nominal Body TSL parameters normalized to 1W 77.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL candition
SAR measured 100 mW input power 2.16 Wikg
SAR for nominal Body TSL parameters normalized o 1W 21.4 Wkg = 18.5 % (k=2)
Cerificate No: DSGHzV2-1263_Novia Page 6 of 13
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed pont 4924 -42[02
Retum Loss -27.4dB

Antenna Parameters with Head TSL at 5600 MHz

Impedancs, transformed to leed point 5270Q+27Q
Return Loss -286dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to fead point 541Q+40j5Q
Retum Loss -252dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4940-20jQ
Return Loss -33.6d8

Antenna Parameters with Body TSL at 5600 MHz

Impedancs, transtormed to feed poaint 5250+3.1jQ
Return Loss -282d8

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 5650+38[0
Retumn Loss -23.0d8

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1195 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 1o the
second arm of the dipole. The antenna is therefore short-clrcuited 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 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, bacause they might bend or the soldered connactions near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manutactured on January 22, 2016
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DASYS5 Validation Report for Head TSL

Date; 15.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2: Type: DSGHzV2: Serial: DSGHzV2 - SN:1253

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; o = 4.5 S/m; &, = 36.2; p = 1000 kg/m’ ,

Medium parameters used: f = 5600 MHz; o = 4.84 8/m; & = 35.7; p = 1000 kg/m” ,

Medium parameters used: = 5750 MHz: ¢ = 5.1 $/m; & = 35.5; p = 1000 kg/m'

Phantom section: Flat Section

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

DASYS2 Configuration:

* Probe: EX3DV4 - SN33503; ConvF(5.51,5.51, 5.51) @ 5250 MHz,
ConvFi5.05. 5.05. 5.05) @ 5600 MHz,
ConvF(4.98. 4.98, 4.98) @ 3750 MHz; Calibrated: 30.12.2017

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

e Electronics: DAE4 Sn601 (5G); Calibrated: 04.10.2018

«  Phantom: Flat Phantom 3.0 (front): Type: QD 000 P50 AA; Serial: 1001
«  DASYS252.10.2(1495); SEMCAD X 14.6,12(7446)

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

Reference Value = 80.61 V/m; Power Drifi = -0,09 dB

Peak SAR (extrupolated) = 27.6 W/kg

SAR(1 g) =8.2 W/kg; SAR(10 g) = 2.34 W/kg

Mauximum value of SAR (measured) = 18.2 Wikg

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

Reference Value = 77.68 V/m; Power Drift = -0.01 dB

Peuk SAR {extrupolated) = 30.8 Wikg

SAR(1 g) = 8.39 W/kg; SAR(10 g) = 2.39 W/kg

Maximum value of SAR (measured) = 19.6 Wikg

Dipole Calibration for Head 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 = 75,48 Vim; Power Drift = 0.04 dB

Peik SAR (extrapolated) = 30.7 Wikg

SAR(I g) = 8.23 W/kg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 19.2 Wikg
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0dB = 18.5 Wikg = 12.67 dBW/kg
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Impedance Measurement Piot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 22.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D3GH2zV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1253

Communication Systent: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 3750 MHz
Medium parameters vsed: = 5250 MHz; 0 = 5.46 S/m; & = 47.5; p = 1000 kg/m”

Medium parameters used: = 5600 MHz; 0 = 5.94 S/m; & = 46.8; p = 1000 keg/m’,

Medium parameters used: f= 5750 MHz; o = 6.15 S/m: &, = 46.6; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS2 Configuration:

e Probe; EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz,
ConvF(4.65, 4,65, 4.65) @ 5600 MHz,
ConvF(4.57, 4,57, 4.57) @ 5750 MHz; Calibrated: 30,12.2017

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

o Electronics: DAE4 Sn601 (5G); Calibrated: 04.10.2018

« Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Seriak: 1002
= DASYS252.10.2(1495); SEMCAD X 14.6.12(7430)

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

Reference Value = 69.32 V/m; Power Dnft = .03 dB

Peak SAR (extrapolated) = 30.5 Wikg

SAR(1 g) = 7.84 W/kg; SAR(10 g) = 2.17 W/kg

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

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

Reference Value = 69,85 V/m; Power Drft = -0.04 dB

Peak SAR (extrapolated) = 34.8 Wkg

SAR(1 g) = 8.21 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 20.3 Wikg

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

Reference Value = 67.21 Vim; Power Drift =-0.(4 dB

Peak SAR (extrapolated) = 33.5 Wikg

SAR(1 g) = 7.77 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 19.3 Wikg
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0 dB = 18.6 Wikg = 12.70 dBW/kg
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Impedance Measurement Plot for Body TSL
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Certificate of conformity / First Article Inspection

Item Triple Modular Flat Phantom V5.1
Type No QDO Ps1C
Series No | 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerland
Tests

The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tests were

conducted on all 3 sub-units of this phantom.

Test Requirement _ Details Units tested
Matenal Compliant with the standard 2 mm +/- 0.2 mm all
|_thickness requirements. 30 points over the bottom area
Matenal Dielectric parameters for required | 200 MHz -6 GHz - Mater:ai
parameters {requencies Relative permittivity 3- 5 sample
Loss tangent < 0.05. o
Materal The material is compatible with DGEBE based simulating liquids. | Material
rasistivity the liquids defined In the Observe Technical Note far Samples
standards it handled and cleaned | material compatiility.
according 1o the instructions. ,
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom intemnal length: 280 mm | design
Bottom intermal width: 175 mm
Nominal filling height: 155 mm
Nommnal volume: 921 |
Sagging Depending on standard No initial sagging (negative 110072
preshaped, change < 0.5 mm)
Standards

[1] IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR} in the Human Head from Wireless Communications Devices: Measurement

[2]

3]

[4]

Techniques®, June 2013

IEC 62209 - 1, "Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices®, February
2005

IEC 62209 ~ 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human modeis, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters”, March 2010
KDB 865664, "SAR Measurement Requirements for 100 MMz to 6 GHz"

Conformity
Based on the dimensions and sample tests above, we certify that this item is in compliance with the
standards [1) to (4] for frequencies > 700 MHz, |f operated according to the specific requirements,

Date

Signature / Stamp

16.07.2015
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