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10303~ | IEEE 802,166 WIMAX (3115, 5ms, X | 494 6583 | 1795 | 496 | 500 | £96%
AAA 10MHz. 640AM, PUSC)
Y | 502 | 6625 | 1804 50.0
Z | 484 8564 | 17.73 50.0
10304- | IEEE BOZ 168 WIMAX (25-18, 5ms, X | 475 6566 | 17.41 | 417 | S00 | +196%
AAA 10MHz, B40AM, PUSC)
Y | 483 66.08 | 17.79 50.0
Z | 464 6547 | 17.20 50.0
10305- | IEEE BOZ 16€ WIMAX (31-15, 10ma. X | 451 6840 | 19.79 | 602 | 350 | £96%
AAA 10MHz, 64QAM, PUSC. 15 symbols)
Y | 443 | 6818 99 35.0
Z | 439 6800 | 18.40 35.0
10306- | IEEE 802.160 WiMAX (29-18, 10ms, X | 4786 6712 | 1932 | 602 | 350 | 206%
AAA 10MHz, B4QAM, PUSC, 18 symbois)
Y | 474 6700 | 1855 350
Z | 466 | 6683 | 19.05 350
10307- | IEEE 802 168 WIMAX (2918, 10ms, X | 467 6720 | 1926 | 602 | 350 | £06%
AAA 10MHz, GPSK, PUSC, 18 symbals)
Y 1| 4.6 6723 | 1850 350
Z 1455 67.04 | 18.08 350
10308. | IEEE 802.166 WIMAX (2818, 10ms, X | 4p5 | 6754 | 1944 | 602 | 350 | £06%
AAA 10MHz, 16QAM, PUSC)
Y | 461 67.47_ | 19.66 35,0
Z | 454 67.20 | 18.14 350
10308- | IEEE 802,160 WIMAX (20:18, 10ms, X | a8t 6733 | 1946 | 602 | 350 | +96%
AAA 10MHz, 16QAM, AMC 23, 18 symbols)
o= Y | 479 87.93 | 19.71 35.0
Z | 470 67.1 19.18 350
10310- | [EEE B02, 168 WIMAX (20:18, 10ms, X | 412 67.20 | 1930 | 602 | 350 | t96%
AAA 10MHz. QPSK, AMC 2x3, 18 symbols)
Y | a6 6715 | 1952 35.0
Z | 461 67.00 | 1903 35.0
10311~ | LTE-FDD (SC-FDMA, 100% RB, 15 X | 299 6806 | 1574 | 000 | 1500 | +96%
AAC MHz, QPSK)
Y | 311 6912 | 16.40 150.0
Z | 277 67.36_| 1531 150.0
10313- | IDEN 13 X | 437 7696 | 17.78 | 699 | 700 | £96%
AAA
¥ 15 | 8572 | 21.00 70.0
pa 30 7381 | 1650 70.0
10314- | DEN16 X 03 BO6S | 2525 | 1000 | 300 | z06%
AR
Y | 1322 | o887 | 2891 30.0
Z | 5768 84.57 | 23.46 30.0
10315- | [EEE B02.11b WiF] 2.4 GHz [DSSS, 1 X | 100 6313 | 1465 | 017 | 1500 | =96 %
AAB Mbps, 98pc duly cycle)
Y | 108 6407 | 1648 150.0
Z |_ 098 62.56 | 14.10 150.0
103168- | IEEE B02.11g WIFI 2.4 GHz (ERP- X | 448 B6A4T | 1620 | 0.7 | 1500 | =96%
AAB OFDM. § Mbps. 96pe duty cycle)
Y | 455 8674 | 1640 150.0
Z | 441 6632 | 16.06 150.0
10317- | [EEE 802 11a WiFi 5 GHz (OFDM, 0 X | 448 5647 | 1620 | 017 | 1500 | 286%
AAB cycte)
Y | 458 G674 .40 150.0
Z |_aM 66.52 6.06 150.0
10400- | IEEE 802 11ac WiFi (20MHz, 64-QAM, | X | 4.56 66.72 613 | 000 | 1500 | £9.6%
AAC 99pc duly cyce)
Y | 464 6702 | 1635 150.0
Z | 448 5656 | 15.08 150.0
10401~ | IEEE 802 11ac WiFi (40MMz, 64-QAM, | X | 533 6707 | 1641 | 000 | 1500 | £96%
AC 99pc cuty gycie)
¥ | 537 6725 | 16,55 150.0
Z | 526 66584 | 1631 1500
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10402- [ IEEE 802.11ac Wi (80MHz. B4-0AM,
AAC 99pc duty cycls)

554 6719 16.33 0.00 1500 | =968%

560 | 6743 | 1649 150.0
547 | 67.04 | 1623 150.0
08 65.42 11.50 0.00 1150 £98%

10403~ COMAZ000 (1xE£V-DO, Rev. 0)

AAB
40 68.67 13.64 1150
0.89 6348 9.95 115.0
10404~ CDMAZC00 (1xEV-DO, Rev. A) 04 6542 11.50 0.00 115.0 =98 %
AL
1.40 68.87 13.64 1150
069 | 6348 | 095 1150
10406- CDMAZ2000, RC3, S032, SCHO, Full 10000 | 12477 | 31.67 0.00 100.0 +896%
AAB Rate
100.00 122.07 3041 1000
5266 | 11412 | 2855 100.0 1]
10410- LTE-TDD {SC-FDMA, 1 RE, 10 MHz. 100.00 126.55 364 323 80.0 296%

AAC QPSK, UL Sutdrames2 34,7.8.9)

10000 | 128.07 | 3296 80.0
100.00 | 12045 | 3332 80.0
0.93 6231 1201 0.00 1500 [ £96%

10415- IEEE 802.11b WiFi 2.4 Gz (DSSS, 1
AMA | Mips, 99pc dudy yce)

100 | 6318 | 1483 1500
060 | 6185 | 1351 150.0
10416- | IEEE 602 11g WiFi 2.4 Gz (ERP- 442 | 6641 | 1608 | 0.00 | 1500 | £96%

ARA____| OFOM, 6 Mbps, 98pc duty cycle)

4.48 66 68 1828 150.0
4.35 8626 15.94 150.0
10417- IEEE 802 11ah WIFi 5 GHz (OFDM, 6 442 6541 16.08 0.00 1500 [ 296%

AAA Mbps, $9pc duty cycle)

4.48 6668 1628 150.0
4.35 8626 15.94 1500
4.41 66.57 16.10 0.00 1900 | £96%

XINI<| XIN[<| XINI<| XIN<| XIN[<I  XIN[<I X[N|<| XIN[{<l X

10418~ IEEE 802.11g WiFi 2.4 GHz (DSSS-
AAN OFDM, 6 Mbps, 99pc duty cycle, Long

_préambule)
Y 445 66.85 16.31 150.0
Z 4.34 66.43 15.87 150.0
10498 IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.43 66.52 1610 0.00 500 +66%
AAA OFDM, & Mops, 99pc duty cycle, Short
preambulo)
Y 450 656.80 6.31 150.0
F4 4.36 66.38 .96 150.0
10422- IEEE B0Z 11n (HT Greenfield, 7.2 Mbps, | X 454 66,52 6.12 0.00 1500 | +086%
AAA BPSK)
Y 462 66.78 .32 150.0
7 4 4.47 66.38 15.99 150.0
10423~ |EEE 802 11n (HT Greenfield, 43.3 X 469 66,81 16.23 0.00 1500 | £86%
AAA Mbps, 16-QAM)
Y 477 67.08 16.43 150.0
2 4.61 66.66 16.09 150.0
10424- IEEE 802,11n (HT Greenfiola, 72.2 X 462 B6.77 16.20 0.00 150.0 +£96%
AAA Mbps, B4-QAM)
Y 470 67.04 6.40 150.0
Z 4.54 66,61 6.06 150.0
10425- IEEE BD2 11n (HT Groenfield, 15 Mbps, x 524 67.09 642 0.00 1500 | £86%
AAA BPSX)
Y 5.30 67.31 16.58 150.0
z 517 66,96 16,32 150.0
10426- IEEE 802.11n (HT Graenfield, 80 Mbpa, X 527 67.20 16.48 0.00 1500 | =96%
AAA 16-CAM)
Y 532 6740 16.62 1500
Z 521 67.08 16,38 150.0
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10427- | IEEE 802.11n (HT Groenfield, 150 Mups, | X | 5.26 I ; ! ; "
s euvg)_( 67 1643 | 000 | 1500 | £9.6%
Y | 532 6733 | 1658 150.0
Z | 5190 6694 | 16.31 150.0
m?o. LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X | 410 7064 | 720 | 000 | 1500 | +96%
Y | a5 7065 | 17.99 150.0
Z | 397 7032 | 17.54 150.0
‘1\24831- LTE-FDD (OFDMA, 10 MHz, ETM3.1) | X | 4.07 6692 | 1599 | 000 | 1500 | +96%
Y| 416 67.26 | 16.95 150.0
Z | 3a7 66,72 | 15.78 150.0
10432- | LTE-FDD (OFDMA, 16 MHz. ETM 31) | X | 4.38 6681 | 16,12 | 000 | 1500 | +96%
L AAB
Y | 448 6711 | 1635 50.0
Z | 429 66.64 | 15.96 50.0
10433- | LTE-FDD (OFDMA, 20 MHz, E-TM 31) | X | 483 66.60 | 1622 | 0.00 500 | =96%
AAB
Y | a7 67.07 | 16,42 150.0
Z | %8 86.64 | 16.08 150.0
mu- W-COMA (BS Test Model 1, 84 DPCH) | X | 4.18 7139 | 17.74 | D00 | 1500 | =956%
Y | 423 7147 | 17.90 150.0
Z | 400 70.69 | 17.28 150.0
10435~ | LTE-TDD (SC-FDMA, § RB, 20 MHz, X | 10000 | 12932 | 3353 | 323 | 800 | 2096%
AAC QPSK, UL Stbirarme=2.3 4,7.8.9)
Y | 100.00 | 127.84 | 32.85 80.0
Z | 100.00 | 12921 | 33.20 80.0
10447- | LTE-FDD (OFDMA, 5 MHz E-TM 3.1, X | 332 6673 | 1505 | 000 | 1500 | =96%
AAB Clipping 44%)
Y 44 67.25 547 150.0
Z 18 66.36 4,65 150.0
10448- | LTE-FDD (QFDMA, 10 MHz, E-TM 3.1, | X a1 66,69 584 | 000 | 1500 | =96%
AB Clippin 44%)
Y | 4.00 67.04 | 16.12 150.0
Z | 382 6648 | 156 150.0
10440- | LTE-FDD (OFDMA, 15 MHz. E-TM 3.1, | X | #4.20 8663 | 16.0 000 | 1500 | s66%
AAB Cliping 44%)
Y | 428 6694 | 16.24 150.0
Z | 412 6645 | 1584 150.0
10450~ | LTE-FDD (OFDMA, 20 MHz E-TM 3.1, | X | 4.40 66556 | 1606 | 000 | 1500 | +96%
AAB Clipping 44%)
Y | 428 66,84 | 1628 150.0
Z | 433 86.39 | 15.92 150.0
10451 | W-CDMA (BS Test Mode! 1, 64 DPCH, | X | 3.17 86,71 | 1450 | 000 | 1500 | +96%
AMA Clipping 44%)
Y in 67.35 15.00 150.0
Z | 302 8620 | 13.98 150.0
10456- | IEEE 802 112c WiF) (160MHz, 64-QAM, | X | 615 67.71 | 1663 | 000 | 1500 | +96%
AAA B8pc duty cycle)
Y | 619 67.88 | 16.74 150.0
Z | 612 67.68 | 1059 150.0
10457- | UMTS-FOD (DC-HSDPA) X | 37 6506 | 1578 | 000 | 1500 | +96%
AAA
Y | 377 6533 | 1509 150.0
Z | 366 8495 | 1564 150.0
10458- | COMA2000 (1xEV-DO, Rov. B, 2 X | 378 7042 | 4681 | 000 | 1500 | +26%
AAA carriers) R
Y | 369 7079 | 17.26 1500
Z | 357 6969 | 1625 150.0
10459- | CDMAZ2000 (1xEV-DO, Rev, B, 3 X | a4 €838 | 1797 | 000 | 1500 | +96%
AAA carriers)
Y | 4@ 6835 | 1800 150.0
Z | a8t 6339 | 1779 150.0
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10460~ UMTS-FDD (WCDMA, AMR) X 077 6648 14.67 0.00 1500 | $98%
AAN

Y 0.94 80.38 16.73 150.0

Fd 0.69 65.04 1352 150.0
10461~ LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, X | 10000 | 13517 | 3627 329 80.0 +96%
AA QPSK, UL Subframe=2,34,7.8.9) .

Y | 100.00 34.77 | 36.05 80.0

Z | 100.00 3438 | 3565 80.0
10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 Miz, X | 100,00 11.38 | 2526 323 800 +96%
AAA 16-QAM. UL Subframe=2.3.4.7 8.9)

Y | 10000 | 11002 | 2456 80,0

Z | _19.71 9247 | 2017 80.0
10463 LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, X | 2024 90.82 15.37 323 80.0 +96%
AAA 64-0AM. UL Subframe=2.3.4.7 8,9)

Y 16.86 88.22 8.36 80.0

F4 1.56 65.93 1.18 80,
10464~ LYE-TDO (SC-FOMA, 1 RB, 3 Mz, X | 10000 | 13258 | 3488 33 80.0 +96%
AAA QPSK, UL Subframe=23.4 7 8.8)

Y 100.00 132.18 34.66 80.0

Z 1 1] 13148 IHn 80.0
10465~ LTE-TDO (SC-FDMA, 1 RB, 3MHz 16- | X | 10000 | 11055 | 2487 323 0.0 £96%
AAA QAM, UL Subframe=2,3 4,789}

Y _| 10000 | 10821 | 2418 80.0

Z 5.62 79.57 16,55 80.0
10466- LTE-TDD (SC-FDMA, 1 RB, 3MHz, 64- | X 5.58 78.05 15,78 323 80.0 +06%
AAA QAM, UL Sublrame=234,7 8 8}

Y 6.25 78.66 15.65 80.0

Z 1.31 6425 | 10.38 80.0
10467- LTE-TDD (SC-FDMA, 1 R8, 5 MHz, X | 10000 | 13295 | 3504 323 80.0 +96%
AAC QPSK, UL Subframe=2,3.4.7 8.9)

Y | 10000 | 33252 | 3481 80.0

Z 10000 | 13185 34,28 80.0
10458~ LTE-TDO (SC-FOMA, 1RB. 5MHz, 16~ | X | 10000 | 11083 | 2600 323 B0.0 +98%
AAC QAM, UL Subframe=2,3.4.7.8.9)

Y | 10000 | 10948 | 24.30 B0.0

Z | 741 8244 | 1743 BO.0
10469- LTE-TDD (SC-FDMA_ 1 RB, 5 MHz 64- | X 580 78.44 15.89 323 B0.0 2868%
AAC QAM, UL Subframe=2.3.4.7.8.9)

Y 847 79.00 15.75 BO.0

Z 1.32 64.31 10.41 80.0
10470- LTE-TDD (SC-FDMA, 1 RB, 10 MRz, X | 10000 | 133.00 | 35086 323 BO.O +98%
AAC OPSK. UL Subtrame=234.7 8.9)

Y | 10000 | 13258 | 3483 B0.0

Z | 10000 | 131.80 | 34.29 0.0 1
10471 LTE-TDD (SC-FOMA, 1 RB, 10 MHz, 16- | X 100.00 110.75 2496 323 B0.0 £96%
AAC QAM. UL Subframe=2.3.4.7,8,8)

Y 100.00 109.38 2426 B80.0

r4 7.21 82.14 1732 B0.0
10472- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, B4- | X 567 78.49 15.80 323 BO.O 206 %
AAC QAM. UL Subframes2,3.4.7.6.9)

Y 6.33 78.77 15.68 B0.0

Z 1.31 64,23 10.35 80.0
10473 LTE-TDD (SC-FOMA, 1 RB, 15 MHz, X | 10600 | 13296 | 2503 3.23 B0.0 £96%
AAC QPSK, UL Sublrame=2.34.7 8.9)

Y | W000 | 13255 | 3481 B0.0

4 100.00 131.66 427 BO.0
10474~ LTE-TOD {SC-FOMA, 1 RB, 16 MHz, 16- | X | 10000 | 110.75 | 24.96 3.23 B0.0 298%
AAC QAM, UL Subframe=2,3.4.7.8,8)

Y | 10000 | 109.40 | 2428 80.0

Z 7.05 81.92 17.26 B0.0
10475~ LTE-TDD (SC-FOMA, 1 RB, 15 MH2 64- | X 554 7799 15.74 3.23 80.0 $96%
AAC QAM. UL Subframe=2,3 4.7,8,9)

Y 6.21 78.60 15.61 B80.0

2 1.30 64.19 10.34 80.0
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10477 LTE-TDD (SC-FDMA, 1 RB, 20 MHz. 16- 100.00 110.49 24.84 323 800 £96%
AAC QAM, UL Sublrame=2,3.4.7.8.9)
100.00 109.14 24.14 80
572 79.73 6.57 X
10478 LTE-TDO (SC-FDMA, 1 RB, 20 MHz, 64- 535 7781 1561 323 80 +86%
AAC QAM, UL Subframe=2,3 4,78 8}
8.01 78.26 15.50 80.0
1.28 6411 10.28 80,0
10479 LTE-TDO (SC-FOMA, 50% RB, 1.4 Mz, 43,537 11566 o 323 80.0 $96%
AAA QPSK. UL Subframe=2,3.4.7.8.9)
2034 | 10947 | 3036 80.0
27.04_| 107.94 | 2957 80.0 ]
10480- LTE-TDD (SC-FDMA, 50% RB, 1.4 MMz, 44 57 10812 | 28.89 323 BO.O 296%
ASA 16-QAM, UL Subframe=2,3.4.7 8 9)
3426 | 10252 | 2593 80.0
1896 | 0420 | 2328 80.0 =
10481 LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, 31 9594 2373 323 B0.0 296%
ASM 54-QAM, UL Subframe=2,3.4 7 ,8,9)
18.83 93.78 23.10 80.0
10.18 85.11 20.15 80O
10482- LTE-TDD (SC-FOMA, 50% RB, 3 MHz 3,02 72.87 16.91 223 80.0 +96%
AAA QPSK, UL Subframe=23 4.7 .8 9)
427 7, 18.17 B0,
2.19 68.80 14.83 B0,
10483~ LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 743 8125 19.67 223 80.0 £96%

AAA 16-QAM, UL Subframe=2,34 7 8.9)

676 | 7987 | 1029 B0.0

432 | 7395 | 16.58 80.0
10484- | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 611 | 7840 | 1870 | 223 | 800 | +96%
ARA 64-QAM, UL Subframe=2,3.4,7,8,8)

578 | 77.63 | 1847 80.0

379 | 7204 | 1584 60.0
10485~ | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, 348 | 7508 | 1897 | 223 | 800 | 296%
AAC QPSK, UL Subframe=2,3,4.7.8.9) o

437 | 7867 | 2069 80.0

281 | 7216 | 17.54 80.0
10486- | LTE-TDD (SC-FOMA. 50% RB, 5 MHz, 300 | 6961 | 1608 | 223 | BOO | z96%
AAC 16-0AM, UL Sublrame=2,3.4.7,6,9)

355 | 7183 | 727 80.0

263 | 6755 | 1485 80.0
10487- | LTE-TDO (SC-FOMA, 50% RB, 5 MHz, 306 | 89.09 | 1584 | 223 | 800 | 296%
AAC B54-QAM, UL Subframe=2.3.4.7,8,9)

353 | 7117 | 1697 BO.0

262 87.13 14.64 80.0
10488~ | LTE-TDO (SC-FDMA, 509% RB, 10 MHZ, 357 | 7339 | 19.20 | 223 | 800 | t96%
AAC QPSK. UL Subframe=2.3.4.7,8.9)

410 | 7569 | 2032 800

313 | 7158 | 1833 60.0

1048%- LTE-TDD (SC-FDMA, 50% RS, 10 MHz,
AAC 16-QAM, UL Subframe=234,7,8.9)

3.38 69.28 17.42 223 80.0 +96%

NI XINI<| XN XIN<|  XIN(<] XN XN|=C] XN XIN|<] O XIN|C] O XINI] XNIC|  XINI|  XINI=C]  XINI=C]  XINi<| X

3.65 70.51 18.12 80.0

3.10 68.23 16.80 80.0
10490- LTE-TDD (SC-FDMA, 50% RB, 10 MMz, 346 69.08 34 223 800 +96%
AAC 64-QAM, UL Subframe=2.3.4,7,8.8)

3.72 70.24 18.00 £80.0

318 B8.09 16.74 80.0
10491 LTE-TDD (SC-FDMA, 50% HB, 15 MMz, 312 7140 18.54 223 B80.0 t86%
AAC QPSK, UL Subframe=234.7,8.9)

410 73.03 19.37 80O

3.37 70.11 7.890 80.0
10492- LTE-TDD (SC-FOMA, 50% RB, 15 M8z, 309 68.33 7.36 223 B80.0 206%
AAC 16-QAM, UL Subframe=2.3.4,7.8.9)

391 £9.28 17.80 B80.0

346 67.54 16.90 BO.O
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10493- LTE-TDD (SC-FDMA, 50% RB, 15 MHz
AAC 64-QAM, UL Subframe=2.34.7,8.9)

75 68.18 17.30 223 B0.0 £96%

3.86 608.09 17.83 B0.0
3.52 67.43 16.85 B0.0
407 73.04 19.08 223 B0.0 £98%

10494~ LTE-TDD (SC-FDMA, 50% RB, 20 MHz,
MC QPSK, UL Subframe=2,3.4.7,8.9)

a57 | 74gs | 2000 0.0
363 | 7149 | 1835 0.0
10485 | LTE-TDD (SC-FDMA, 60% R8, 20 MHz, 372 | 6869 | 1757 | 223 | 800 | £60%
AAC 16-QAM, UL Subframes2,.34,7,8.9)
385 | 6068 | 18.12 B0.0
6784 | 17.10 B0.0
10486- | LTE-TDD (SC-FDMA, 50% R8, 20 MHz, 379 | 68.39 | 1747 | 223 | 800 | 296%
AAC 64-QAM. UL Subframe=2.3.4,7,8.9)
401 | 6991 | 1799 BO.0
356 | 6762 | 17.03 80.0
10487- | LTE-TDD (SC-FOMA, 100% RB, 14 83 | 6624 | 1289 | 223 | BOO | z95%

AAA Mz, OPSK, UL Sublrame=2,34.7.8.9)

278 7140 15.46 B0.0
1.32 62.65 10.68 B0.0
1.3¢ 60,22 B74 223 80.0 =96%

xini=<|  XXIN|=<| XIN|=<<|] XIN|=<] XiN|=<| X

10498~ LTE-TDD (SC-FDMA_ 100% RB, 1.4
AAA Mz, 16-QAM, UL

Subframe=23 4.7 8 9)
Y 1.58 82.16 10.10 B0.0
Z 1.24 60.00 B.12 B0.0
10400- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 1.31 60.00 B47 223 B0.0 296%
AAA MHz, 54-QAM, UL
Subframes2,3,4.7.8.9)

1.51 81.41 9.55 B0.0

1.25 60.00 7.96 B0.0
10500- LTE-TDD (SC-FDMA, 100% RB, 3 MHz 345 74,03 18.95 223 80.0 £86%
AAA OPSK. UL Sublrame=2.3.4.7 8.9)

412 76.91 20.32 B0.0

2% 71,77 17.81 800
10501- LTE-TDD (SC-FOMA_ 100% RB, 3 MHz 325 69.656 16,67 223 80.0 +06%
AAA 16-0AM. UL Subframe=2.34.7 8 9)

363 71.37 17.62 80.0

287 68.11 15.73 800 =
10502~ LTE-TDD {SC-FOMA, 100% RB, 3 MH~ 329 69,45 16,51 223 BO.O =96%
AAA B84-0AM. UL Subframe=2.3.4.7 8 9)

367 71.12 17.44 80.0

292 67.93 15.57 80.0
10503- LTE-TDD (SC-FDMA, 100% RB, § MMz, 352 317 19.09 223 B0.0 £96%

AAC QPSK. UL Subframe=2,3.4.7,8,9)

ximNl=cp  XIN[=c|  x|NE<|] XN XN XIN|=<]  XIN|<| X|N|<

405 | 7548 | 2022 80.0
= 308 | 71938 | 1823 80.0
10504- LTE-TDD (SC-FDMA, 100% RB, 5 MHz 3.38 69.18 17,38 2.23 B0.0 £96%
AAC 16-QAM, UL Sublrame=2.34.7.8,9)
3.63 70.42 18.06 80.0
3.09 68.13 16.73 B0.0
10505- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 344 63.98 17.28 223 B80.0 296%
AAC 64-0AM, UL Sublrarme=2.34.7.8,9) .
370 70.15 17.95 B50.0
347 57.99 | 16,68 B0.
10506~ LTE-TDD (SC-FDMA, 100% RB, 10 403 72.88 1899 223 B0.0 296%
AAC Mz, OPSK, UL Sublrame=2,3.4.7.8.8)
453 74.82 19.92 B0.0
360 71,356 18.28 80.0
10507 LTE-TDD (SC-FOMA, 100% RB, 10 370 68,62 1753 223 B0.O £96%
AAC MHz, 16-QAM. UL
Subframe=2,3.4.7.8.9)
Y 383 69.62 18.09 B0.0
2 347 67.78 17 .06 B0.0
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10508- | LTE-TOD (SC-FDMA, 100% RB, 10 X | 378 6832 | 1743 | 223 | 800 | +96% |
ANC MHz, 54-QAM, UL
Subframe=2,3.4,78.9)
e Y | 400 59.25 7.95 80.0
== Z | 355 67.55 6.99 0.0
10509- | LTE-TDD (SC-FDMA, 100% RS, 15 X | 431 71.31 B34 | 223 | B0O | z96%
AAC QPSK, UL Subframe=23 4,7 8,9)
Y | 488 7272 | 19.04 0.
Z | 397 7017 | 17.80 0.
10510- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 417 68.23 | 1747 | 223 | 80, =06%
AAC MHz, 16-QAM, UL
Sublrame=234.769)
Y 1 438 6907 | 17.84 80.0
Z | 385 6752 | 17.08 H50.0
10511- | LTE-TOD (SC-FOMA, 100% RB, 15 X | 422 6797 | 1739 | 223 | 800 | £96%
AAC MHz, 84-QAM, UL
Subframe=234,7.8.9)
Y | aAz €876 | 1764 80.0
Z | 401 6731 | 1704 80,0
10512- | LTE-TDD (SC-FOMA, 100% RB, 20 X | a5 7300 | 1888 | 223 | 800 | +96%
AAC MHz, QPSK, UL Subframe=2.34,7.8.9)
Y | 506 7481 | 1974 B0.0
= Z | 410 71 18.23 80.0_|
10513- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 406 6849 | 1758 | 223 | 800 | +96%
AAC MHz, 16-QAM, UL
Subframe=2.3.4.7.8.8)
Y | a28 6940 | 18.08 80.0
Z | 383 67.70 | 17.17 80.0
10514- | LTE-TDD (SC-FOMA, 100% RB, 20 X | 408 8805 | 1744 | 223 | BOO | +96% |
AAC MHz, 64-QAM, UL
Subframe=2,34,7.8.9)
228 68.89 | 17.01 80.0
387 | 6734 | 17.07 80.0
10515~ | IEEE 802.11b WiFi 2.4 GHz [DSSS, 2 089 0245 | 1403 | 000 | 1500 | +96%

AAA | Mbps, 9pc duly cycle)

0.98 63.39 14.50 150.0
0.86 61.96 1349 150.0
10516- IEEE 802,11b WiFl 2.4 GHz (DSSS, 5.5 0.48 6799 1503 0.00 1500 +96%

AAA Mbps. 99p¢ duty cycle)

070 | 7370 | 1881 1500

041 | 6571 | 1325 150.0
10517- | IEEE B02.11b WiFi 2.4 GHz (DSSS, 17 073 | 6398 | 1431 | 000 | 1500 | £96%
AAA_ | Mbps. 99pc duty cycle)

0.82 65.62 15.70 150.0

068 | 6312 | 1350 150.0
10518- | [EEE 802.11aih WiFi 5 GHz (OFDM, 8 441 | 6648 | 1605 | 000 | 1500 | £96%
AMA | Mbps, 99pc duty cycle}

4a8_| o676 | 1676 150.0

434 | 6634 | 1501 1500
10519- | |EEE 802.11ah WiFi 5 GHz (OFDM, 12 458 | 6670 | 1617 | 000 | 1500 | t96%

AAA Mbps, 89pc duty cycle)

466 66.98 18.37 150.0
4.50 66.55 16.03 150.0
443 66.64 18.08 0.00 1500 | £96%

10520- | IEEE 802.11a/h WiFi 5 GHz (OFDM. 18
AAA Mbps, 98pc duty cycle)

451 66.93 16.29 150.0

4.35 6547 15.83 150.0
10623- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 436 86.62 16.06 0.00 150.0 +96%
AAA___| Mbps 99pc duly cycle)

4.44 68.92 28 150.0

4.28 66 .44 15.90 150.0
10522- IEEE 802.11ah WiFI 6 GHz (OFDM, 36 443 68.75 16.16 0.00 150.0 +96%

AAA Mbps, 98pc duty cycle)

Np=<|  XINI<| XIN[<| XINI<| XIN|=<] XIN|<| X|N|<| X|N|< >|N[=<

451 87.04 16.38 150.0
434 66.59 15.01 150.0
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10523- IEEE 802,11a/h WiF1 5 GHz (OFDM, 48 | X 4.32 66.62 16.01 0.00 1500 | 296%
AAA | Mbps. 89pc duly cyclo)

Y 4.40 656,92 16.23 150,

Z 4724 66.48 15.87 150,
10524- IEEE 802,11ah WiFi 5 GHz (OFDM, 54 X A4.37 66,66 16.13 | 0.00 150, 96 %
AAA _Mbps, 89pc duty cycle)

Y 445 66.96 16,34 50.0

2| 42 6651 | 1598 50.0
10625- IEEE 802 11ac WiFi (20MHz. MCS0, X 437 85.72 1573 0.00 500 | 296%
AAA 99pc duty cycie)

Y 445 86.01 1594 150.0

—— 2z 430 65.57 15.59 150.0

10526- IEEE 802.11ac WiFi (20MHz, MCS1, X 452 66.06 15.88 0.00 150.0 £96%
AAA _98pc duty cycle)

¥ 4.60 66.36 16.08 150.0

Z 444 65.89 15.72 150.0
10527+ IEEE 802 11ac WiFi (20MHz. MCS2, X 4.44 66.01 15,80 0.00 1500 | =96%
AAA 99pc duty cycle)

Y 453 66.32 16.02 150.0

Z 4.3% 65.84 15.65 150.0
10528- IEEE 802,11ac WIFI (20MHz, MCS3, X 446 66.03 1583 0.00 1500 | =96%
AAA 99pc duty cycle)

Y 454 66.34 16.05 150.0

¥4 4.38 65.85 15.68 1500
10529- SEEE 802, 11ac WIFI (20MHz, MCS2, x 445 - 66.03 15.83 0.00 150.0 296%
AAA 99pc duty cycle)

Y 454 66.34 16.05 150.0

F4 458 65.85 1568 150.0
10631- IEEE 802 11ac WIFI {20MHz, MCSS, X 444 66,10 15.83 0.00 1500 | 296%
AAA 99pc duty cycls)

Y 4.53 66.42 16.05 150.0

Z 435 65.90 15.67 150.0
10632- |IEEE 802 11ac WIFI {20MHz, MCS7., X 431 65.95 15.76 0.00 1500 296%
AAA S9pc duty cycie)

Y 439 66.27 15.88 150.0

2] a2 6575 | 1559 1500
10533- IEEE 802_11ac WIFi {20MHz, MCS38, X 447 86.09 15.83 0.00 1500 | 296%
AAA 99pc duty cycha)

Y | as85 | €640 | 1604 1500

Z 4.38 6592 15.68 150.0
10634~ |EEE 802.11ac WiFi ($0MHz, MCSO0. X 501 66.14 1593 0.00 1500 £96%
ASA

Y 5.08 66.40 16.10 150.0

z 4.95 65.99 15.81 150.0
10535- IEEE 802.11ac WIFi (40MHz, MCS1, X 508 66.24 16.02 0.00 150.0 296%
AAA S8pc duty cycie)

Y 515 68.59 16.19 150.0

Z 5.01 66.17 15.90 150.0
10536~ |IEEE 202 11ac WIF| {40MHz, MCS2, X 495 6.28 1567 0.00 1500 | 296%
AAMA 99pc duty cycie)

Y 5.02 66.54 16.15 150.0

F4 4.38 66.12 15.85 150.0
10537 |IEEE 802 11ac WIFI (40MHz, MCS3, X 501 24 15,95 0.00 150.0 +96%
AAA 89pc duty cycle)

Y 5.08 66.50 16.13 150.0

F3 4.94 66.08 15,84 150.0
105638 |IEEE 802.11ac WiFi (40MH2, MCS4, X 5.08 66.25 16.00 | 0.00 1500 | +968%
A 99pc duty cycle)

Y 516 66.51 1617 150.0

4 5.02 66.09 15.80 150.0
10540~ |EEE 802 17ac WiFi (40MHz, MCSS, X 5.02 66.25 16.02 | 0.00 1500 | +66%
AAA duty cyche)

Y 5.09 66.51 16,19 150.0

Z | 495 | 8607 | 1589 150.0
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10541- | IEEE B02.11ac Wil (20MHz, MOST, 5.00 6613 | 1594 | 0.00 | 1500 | +96%
AAA 99pc duty cyde)
5.07 66.39 16,12 150.0
4497 6595 | 1581 | 1500
10542- IEEE B02 11ac WIFI (40MHzZ, MCSS, 516 66.22 168.01 0.00 1500 +96%
AAA 99pc duty cycle)
22 66.47 16,18 150.0
08 66.07 | 15.89 150.0
wa- IEEE 802 11ac WiFi (40MFHz, MCSB, 22 66.24 | 1604 | 000 | 1500 | £96%
99pc duty cycle)
5.29 66,49 16.21 150.0
5.15 6610 | 15.94 150.0
10544- | [EEE B0Z.11ac WiFi (80MHz, MCSO, 534 6625 | 1593 | 000 | 1500 | 196%
AM | 99pc duty cycle)
541 66.50 16.09 50.0
528 66,10 | 15,82 50.0
10545- IEEE B02.11ac WiFi (80MHz, MCS1, 554 66.72 16.12 0.00 1500 296%
AAA 29pc duly cycie)
560 | 6694 | 18.27 1500
— 5.48 6658 | 16.02 150.0
le IEEE B0Z.11ac WiFi (BOMHz, MOS2, 539 | 6643 | 1589 | 000 | 1500 | +96%
Spc duty cycle)
5.46 66,68 16.15 150.0
5.32 66.25 | 1587 150.0 —
547 66,50 16.01 0.00 1500 +96%

10547- | IEEE B02.11ac WiFl (G0MHZ, MCS3,
99pc duty cycle)

553 66,74 168.17 150.0
5.40 66,34 15.91 150.0
10548- |EEE 802 11ac WiFi (B00MHz, MCS4, 571 67,45 16.46 0.00 1500 [ £96%

ARA B8pe duly cycle)

578 87.83 16.60 150.0
— 563 | 6722 | 1632 150.0
10550~ IEEE B02.1%ac Wi (BOMHz. MCS6, 544 86,53 16.05 0.00 150.0 +96%
AAA 99pc duty cycle) =—
550 | 0675 | 1620 150.0
5.38 6541 15.96 150.0
10551 IEEE 8012,11ac WIF| (80MHz, MCS7, 542 66,49 15.89 0.00 150.0 +96%

AMA | 99pc duty cycle)

49| 6675 | 16.16 150.0
35 | 6630 | 15.87 150.0
10552- | IEEE 802.11ac WiFi (80MHz, MCS8, 35 | 6632 | 1581 | 000 | 1500 | £9.6%
AAA ag cycle)
42| 8857 | 1607 150.0
28 | ©6.16 | 15.80 150.0
10553- | IEEE 802 11ac WiFi (S0MHz, MCSS, 42 | 6633 85 | 000 | 1500 | +86%
AAA 99pc duty cyce)
48 | 5659 | 1611 150.0
35 | 66.16 | 1582 150.0
10664 | IEEE 802.11ac WIFI (160MHz. MCS0, 576 | 6663 | 16.03 | 000 | 1500 | £88%
AAB 99pc duty cycie)
582 | 6666 | 16.18 150.0
571 | 6647 | 1583 150.0
10885- | IEEE 802 11ac WIFI (160MHz, MCS1, 589 | 6693 | 1616 | 00D | 1500 | £9.6%
AAB_ | 89pc duty cycle)
84 | 6716 | 1631 50.0
82 | 6677 | 16.06 50.0
10556- | IEEE BOZ 11ac WiFl (160MHz, MCS2, 591 | 6698 | 1618 | 000 | 1500 | 956 %

AAS | 99pc duty cycle)

M=l XNl oxiINI=<] XN XIN[=<€]  XINI<] O X[N|<] O XIN|<] XN XN XINI<| XN XN XINE<] XN XINI<] X

597 67.2 16.33 150.0
5.85 66.83 16.09 150.0
10557~ |IEEE B0OZ 11ac WiF) (160MHz, MCS3, 586 66.85 16.14 0.00 150.0 266%
L AAB | §9pc duty cycle)
592 67.09 16.29 150.0
5.80 86.69 16.03 150.0
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10558- [EEE 802,110¢ Wi (160MHz, MCSA4, X 591 67.01 16,23 0.00 160.0 +96%
AAB duly cycle)

Y 597 67.25 16.39 150.0

Z 584 66.83 16.12 150.0
10560~ IEEE 802,11ac WiFi (180MHz, MCSE, X 6.90 66.88 16.19 000 150.0 +96%
AAB 98pc duly cycle)

Y 5.96 87.10 6.35 50.0

z 5.84 66.70 6,09 50.0
10561~ IEEE 802 11ac WiFi (160MHz, MCS7, x 583 686,86 6,23 0.00 500 £06%
AAB 99pc duty cycle)

Y 5.89 67.09 16.38 150.0

Z| 578 | 6670 | 1633 | | 1500
10662- IEEE 802.11ac WiFi (160MHz, MCS8, X 563 67.16 16.38 0.00 150.0 £96%
AAB | 98pc duly cycle)

Y 6.00 674 16.54 150.0

Z 585 66.94 16.24 150.0
10563~ IEEE 802, 11ac WiF| (160MHz, MCSS, X 604 67,13 16.33 0,00 150.0 =96%
AAB 99pc duty cycle)

Y 8.11 67.38 16,49 150.0

F4 585 66.90 16.19 150.0
10564- IEEE 802,119 WIFi 2.4 GHz (DSSS- X 474 08.58 1623 | D46 1500 | =96%
AAA | OFDM, § Mbps, 98po duty cycke)

Y 481 66.85 16.44 150.0

r4 467 66,45 16.11 150.0
10565- IEEE 802,119 WiFi 2.4 GHz [DSSS- X 455 67.01 16.55 048 160.0 £96%
AAA OFDM. 12 Mbps, 89pc duty cycle) -

Y 503 67.26 16.74 150.0

4 487 66,87 16.43 150.0
10666 IEEE 802.11g WIFi 2.4 GHz (DSSS- X 479 66.84 16.36 0.46 150.0 2968%
AM QFDM, 18 Mbgs, 99pc duty cycle)

Y 488 67.11 16.56 150.0

Z 471 86.69 16.23 150.0
10567« IEEE 802,119 WiFi 2.4 GHz (DSSS- X 482 67.22 16,72 046 150.0 208%
AAA | OFDM. 24 Mbgs, 99pc duty cycle)

Y 489 3747 16.89 150.0

Z | a73 707 | 16.58 150.0
10568- IEEE 802,11g WiF: 2.4 GHz (DSSS- X 470 66.63 16.14 046 150.0 £96%
AAA OFDM. 36 Mbps, 98pc duty cycle)

Y 4.78 66.94 16.37 150.0

Z 462 66.48 16.00 150.0
10569- IEEE 802.11g Wi 2.4 GHz (DSSS- X 478 67.36 1681 046 1500 | =98%
AAA OFDM, 43 Mbps, 88pc duty cycis)

Y 4.85 67.59 16.57 150.0

Z | 411 | 6722 | 1668 150.0
10570- IEEE 802 11g WiFi 2.4 GHz (DSSS- X a8 67,20 1673 046 150.0 +98%
AAA OFDM, 54 Mbps, 99pc duty cycie)

Y 488 67 44 16.890 150.0

. F4 473 67.05 16.60 150.0

10571 fEEE 802.11b Wi 2.4 GHz (DSSS, 1 X 1.08 83.77 1508 0.48 1300 £96%
ARA Mbps, 80pc duty cycle)

Y 1.17 64,52 15.86 130.0

F4 1.03 83.10 14 50 130.0
10572- IEEE 802.11b WiFI 2.4 GHz (DSSS, 2 X 1.08 64,31 1543 048 1300 £286%
AMA | Mops 80pc duty cycle)

Y 1.16 65.42 1633 130.0

Z 1.03 63.57 14.81 1300
10573- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 1863 8259 2148 046 1300 986 %
AMA_ | Mops, 90pc duty cyce)

Y 467 10067 | 28.34 130.0

Z 1.02 7527 1821 130.0
10674 IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 115 69,82 18.12 046 130.0 296%
AM Mbps, 90pc duty cycle)

Y 1.32 71.73 19.52 130.0

2 104 67.97 17.04 130.0
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10675- IEEE 802.11g WIFI 2.4 GHz (DSSS- X 453 66.40 16,31 0486 1300 $96%
AAA OFDM, & Mbps, 90pc duly cycle)

X 4.60 66.66 16.51 130.0

Z 446 66.26 16.18 1300
10676- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 455 6657 | 1638 | 046 | 1300 | =98 %
AAA OFDM, 2 Mbps, 90pc duty cycle)

Y | 462 6682 | 16.57 1300

Z 4.48 66.43 16.25 130.0
10577~ IEEE 802,11g WiFi 2.4 GHz (DSSS- X 474 66.84 16,54 046 1300 | =296%
AAA OFDM, 12 Mbps, 80pc duly cyde) o

Y 481 67.09 16.73 130.0

Z 4.66 5869 1641 130.0
10578- | IEEE 802.11p WiFi 2.8 GHiz (DSSS- X | 464 | 6699 | 1664 | 046 | 1300 | £96%
AAA OFDM, 18 <

Y| an 6722 | 1682 130.0

z 4.56 66.83 18.50 120.0
10679 IEEE 802.11g WiFi 2.4 GHz [DSSS- X 440 6524 1583 046 130.0 +96%
A OFDM, 24 Mps, 90pc duty cycle)

Y| 448 | 656 | 1617 130.0

Z| 43 6607 | 15.78 130.0
10580- IEEE 802,11g WiFi 2.4 GHz (DSSS- X 445 €8.31 15.97 0.46 100 | £66%
AAA OFDM. 36 Mbps. 90pc duty cycle)

't 453 66.64 1622 130.0

Z 437 66,15 1582 130.0
10581- |IEEE B02.11g WiFi Z.4 GHz (DSSS- X 454 67.02 16.59 046 1300 [ £98%
AAA OFOM. 45 Mbps, 90pc duty cycle)

Y | &bt 6728 | 16.77 130

z 445 66.87 16.45 130.
10582- |IEEE B02.11g WIFi 2 4 GHz (DSSS- X L34 66.01 15.72 046 130 *96%
AAR OF DM, 54 Mbps. 90pc duty cycle)

Y 443 886,35 15.98 130.0

r4 426 65.85 15.57 1300
10543~ |IEEE 802.11a/h WiFi 5 GHz {OFDM, X 453 686.40 18.31 046 130.0 296%
ARA Mbps, 80pc duty cycie)

Y 4.60 06,68 165 1300

Z 446 66.26 16.18 130.0
10584, |IEEE 802 11a/h WIFi 5 GHz {OFDM, 9 X 455 66.57 16.38 D46 1300 | 296%
ARA Mbps, S0pc duty cycle)

Y 4.62 66,82 16.57 130.0

4 448 66 43 168.25 1300
10585- IEEE 802.11a/M WiFi 5 GHz (OFDM, 12 X 474 66,84 16.54 046 1300 $96%
AAA b d

X 451 67.09 1573 130.0

Z 4668 66.69 16.41 1300
10586 IEEE 802 11aM WiFi 5 GHz (OFDM, 18 X 464 66,99 15.64 0.46 1300 *96%
AAA . 80pc duty cycle)

Y an 67,22 16.82 130.0

Z| 4% 6683 | 16.50 130.0
10587~ IEEE 802.11a/h WiF: 5 GHz (OFDM, 24 X 440 66.24 1503 0.46 1300 | £98%
AAA Mbps. 90pc duty cycle)

Y 448 66.56 16.17 130.0

Zz 432 68.07 1578 1300
10588~ IEEE 802.11a/h WIFi 5 GHz (OFDM, 38 X 445 66.31 15.97 0.46 1300 | 296%
AAA Mbps, 80pc duty cycle)

Y 453 66,64 1622 130

Z | 437 8815 | 1582 130. ]
10589- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 x 4.9 67.02 16.59 046 130 £96%
AAA Mbps, 90pc duly cycle)

Y 4.61 67,28 18.77 130.0

o Z | a4t 0687 | 1645 1300

10590- IEEE 802.11a/M WiFi 5 GHz (OFDM, 54 X 4.34 66,01 1572 046 1300 +96%
AAA Mbps, B0pc duty cycle)

h' 443 68.35 15.98 130.0

Z 426 85,85 15.57 1300
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10591- | IEEE B802.11n (HT Mixad, 20MHz. X | 468 6647 | 1642 | 046 | 1300 | $96%
AAA MCS0, 90pe duty cycie)
Y 4.75 86.71 16.60 130.0
s Z | a8t 6634 | 160 1300
10562~ IEEE 802.71n (MT Mixed, 20MHz, X 482 66,79 16.55 0.46 1300 | 296%
AAA MCS1, 90pc duty cyclo)
Y 4.68 67.04 | 1673 130.0
Z 4.74 8665 16.43 1300
10593~ IEEE 802 11n (HT Mixed, 20MHz, X 4.74 6668 1642 0.48 1300 | £96%
AAA MCS2, 90pc duty cyde)
Y | 481 8694 | 1661 130.0
r4 4.66 86.53 18.28 130.0
10584~ IEEE B02.11n (HT Mixed. 20MHz X | 480 6686 | 1656 | 046 | 1300 | +896%
AAA MCS3, 80pc duty cydle)
¥ 487 67.10_| 16.76 130
Z | 472 86.71 16.45 130.
10595~ IEEE 802.17n {HT Mixed. 20MHz, X 476 66.81 1648 046 130, +96%
AAA MCS4, S0pc duty cyca)
Y | 483 67.07 | 16.67 130.0
Z 4.68 66.67 | 16.35 130.0
10598- IEEE 802.11n (HT Mued, 20MHz, x 470 66,80 1648 046 1300 | £96%
A MCSS5. 80pc duty cycle)
Y 477 67.07 6.68 130.0
Z | 4@ 66.65 .35 130.0
10697~ IEEE 802 11n (HT Mixed, 20MHz, X 465 66.69 6,35 045 1300 | +86%
AAA MCSS, 90pc duty cycle) =
Y 472 66.96 6.55 130.0
Zz 4.57 66,53 6.21 130.0
10598~ IEEE B0Z 11n (HT Mixed, 20MHz, X 4.63 66.91 6.61 D46 130.0 +96%
AAA MCS7, 80pc duty cycie)
Y 470 67.16 16.7¢ 1300
Z 455 B6.74 | 1646 130.0
10659- IEEE 802.11n (HT Mixed, 40MH2, X 537 67.02 16.6 046 1300 :868%
AAA | MCSO, 90pc duty cycle}
Y .42 67.22 | 16,82 1300
Z 3 66.93 16.60 130.0
10600- IEEE 802.11n (HT Mixed, 40MHz, X 8 67.51 16.89 048 1300 £98%
AAA MCS1. §0pc duty cycle) .
Y 5.56 6766 | 17.02 1300
2 545 8742 | 1681 130.0
10601- IEEE 802.11n (HT Mixod, 40MHz. X | 539 67.21 1676 | D46 | 1300 | 288%
ABA MCS2, 30pc
Y A4 67.40 16.90 1300
Z .33 67.10 16.67 130.0
10602- IEEE BO2.11n (MT Mixed, 40MHz. X 51 67.34 16.74 0.48 1300 | 296%
AAA MCS3, 80pc duty cyde)
Y 5.56 8752 | 1688 130.0
Z 546 67.26 16.67 1300
10603- IEEE B02 11n (HT Mixad, 40MHZ X 5.58 6760 | 1700 | 0468 | 1300 | 296%
AAA MCS4, 90pc duty cyda)
Y 5.62 6776 | 1713 130.0
F3 5.52 67.53 6.94 130.0
10604 IEEE 802.11n (HT Mixad, 40MHz, X 543 67.20 16.79 0.46 1200 [ 296%
AAA MCS5, S0pc duty cyda)
Y 5.48 6736 | 169 130.0
B F4 5.41 6723 | 187 130.0
10605- IEEE 802 11n (HT Mixed, 40MHz, X 5.51 6742 | 1680 | 046 | 1300 | 296%
ARA MCSE, $0pc duty cycle)
Y 5,55 6758 | 17.04 130.0
- Z 544 67.31 16.81 130.0
10806~ |IEEE 802 11n (HT Mixed, 40MHz, X 522 6663 16.36 .46 1200 | 296%
AR MCS7, pc duty cycie)
X 528 66.85 16.53 130.0
Z 5.18 66.57 | 16.29 120.0
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10607 IEEE 802.11ac WiF| {20MHz, MCSD. X 452 65.78 16.04 046 130.0 =98 %
AAA 90pc duty cyce)

Y | 458 | 6604 | 1624 130.0

Z | 445 | 6564 | 1581 1300
10608- | IEEE 802 11ac WIF| (20MHz, MCS1, X | 488 | 6616 | 1621 | 046 | 1300 | =98 %
AAA 90pc duty cycie)

Y 477 5843 1540 130.0

Z 461 65.01 16.07 130.0
10608- IEEE 802.11ac WiFI (20MHz, MCS2, X 4.58 66.00 16.03 0.46 130.0 +96%
AAA _90pe duty cycle)

Y 466 6629 16.24 120.0

Z | a5 | 6588 | 1589 130.0
m@ lEEEdBOZ1 18 Wil (20MHz, MCS3, X 463 66.16 16.20 0.46 1300 +96%

B0pc duty cycle)

Y 47 66.43 16.38 130.0

Z | 4855 66,00 | 16.06 30.0
106%1- IEEE 802.11a¢ WiFi (20MHz, MCS4, x 455 65.97 16.05 0.48 130.0 +06%
AMA | 50pc duty cycle)

Y 462 €6.25 18.26 130,

Z 447 65.80 15.81 130
10612- IEEE 802,11ac WiFi (20MHz, MCSS, X 455 65.12 16.09 0.46 130.0 +986%
AAA 90pc duty cycle)

Y C.Q 66,42 18.31 130.

r4 446 85,94 15.85 130
10613- IEEE 802.11ac WiFi (20MHz. MCSE, X 455 €5.97 15.96 046 130 +96%
AAA 90pc duty cycle) e

Y 463 66,28 16.18 130.0

Z | 446 | 6579 | 1581 130.0
10614- IEEE 802.11a¢ WiFi (20MHz. MCS?, X 450 66.16 16.18 046 1300 986 %
AAA S0pe duty cycie)

Y A4.58 66,44 1638 1300

Z 442 65.98 16.04 30.0
10615~ IEEE 802.11ac WiFI (20MHz MCSS, X 455 65 .80 1582 046 1300 £96%
AAA 90pe duty cycle)

Y | 463 | 6612 | 1605 130.0

Z | 446 | 6566 | 1568 130.0 ]
10618~ IEEE 802 11ac WiF| (40MHz. MCSO, X 518 66,24 16.26 0.46 130.0 +96%
AAA 80pc duty cycle)

Y 5.24 66.47 16.42 130.

Z 5.11 66.09 16.45 130.(
10697~ IEEE 802.11ac WiFi (40MHz, MCS1, x 526 66.47 16.35 0.48 130. £96%
AAA 90pc duty cycle)

Y .32 665.68 16.50 130.0

T z 19 | 6632 | 16.25 130.0

10618 IEEE 802.11ac WiFi (40MHz, MCS2, X 6645 16.36 046 1300 £86%
AAA B0pc duty cyda)

¥ 5.20 €867 16.51 130.0

Z | 507 | 6632 | 1625 130.0
10618- IEEE 802 11ac WiFi (40MHz, MCS3, X 515 86.24 16.18 046 30.0 +96%
AAA 90pe duty cyde)

Y 5.21 56.40 16.356 130.0

Z 5.08 66.11 16.09 130.0
10620- |EEE 802.%1ac WIFI (40MHz, MCS4, X 5.24 656.28 16.26 048 130.0 £06%
AAA S0pc thuty cycie)

Y| 530 | 6661 | 1642 130.0

Z 517 66.14 16.15 130.0
10621 IEEE 802.118c WIF| (A0MHz, MCSS, X 524 B66.41 1645 048 130.0 +96%
AAA $0pc duty cycle)

Y .30 58.62 16,58 130.0

F4 A7 _B6.26 16.33 130.0
10622- IEEE 802 11ac WIF| {40MHz, MCSE, X 26 66.58 16,62 046 130.0 +£06%
AMA 90pc duty cycle)

Y 5.32 66.78 16.67 130.0

r4 5.18 66.40 16.40 130.0
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EX30V4- SN:3797 Novamber 22. 2017
10623- | 'EEE 802, 11ac WiFi (#0MHZ, MCST, X | 513 G609 | 16.124 | D46 | 1300 | 96 %
AAA 90pc duty cycle)
Y | 520 6634 | 1642 130,
Z | 505 6590 | 16. 30,
10624- | 1EEE 802.11ac WiFI (40MHZ, MCS8, X | 5432 6630 | 1632 | 046 30. =96 %
AAA 90pe duty cycla)
Y 538 8052 | 1647 130,
Z | 525 66,16 | 16.21 130.(
10625- | IEEE 802.118c WIFI (A0MHZ, MCS9, X | 562 6708 | 1676 | 046 30, 206 %
AMA 90pc duty cycle)
Y| 568 6732 | 1693 130.
Z | 548 66.69 | 16,54 30,
10626- | IEEE 802.11ac WIFI (80MHZ, MCSO0, X | 549 6630 | 1623 | 046 | 130, 206 %
AAA S0pc duty cyde)
Y| 555 6652 | 1634 130.0
Z | 544 66168 | 16.13 130.0
10627- | IEEE 802.11ac Wirl (BOMHz, MCS1, X | 575 6695 | 1652 | 046 | 1300 | =96 %
AAA 90pc duty cycie)
Y 579 67.12 1664 130.0
Z | 570 6604 | 1644 130.0
106268- | IEEE 802.11ac Wirl (BOMHz, MCS2, X | 55 6635 | 1645 | 046 | 1300 | +96%
AAA
Y 5 58 €660 | 1632 130.0
-~ Z 5.44 6618 | 1604 130.0
10620- | [EEE 802 11ac Wiri {B0MHz, MGSJ, X 560 6645 | 1620 | 0.46 | 1300 | +96%
AMA S0pc duty cycle)
Y | 6865 | o667 | 1635 130.0
" Z | 554 642 | 1611 130.0
10630- | IEEE 802 11ac WiFi (80MHz, MCS4, X | 603 6785 | 1605 | D46 | 1300 | +96%
AAA 90pc duty cycle)
Y | 6.06 6809 | 17.06 130.0
Z | 593 67.70 | 16.80 130.0
10631~ | IEEE B0Z2.11ac WiFi (BOMHz, MCS5, X | 589 6765 | 1699 | 046 | 1300 | t06%
AAR _BOpe duly cycle)
Y | 595 67.83 | 17.11 130.0
Z | 580 6742 | 16,85 130.0
10632- | IEEE 802.13ac Wikl (B0MHz, MCSE, X | 512 67.0 16,69 | 048 | 1300 | t06%
AAA B0pe duly cycle)
Y 5.76 67.16_| 16.7¢ 130.0
Z 567 6693 | 166 130.0
10633- | [EEE 802.1%ac WiFI (BOMHz, MCS7, X | 557 6652 | 16.2 048 | 1200 | +86%
ARA 80pe duty cycla)
Y| 564 66.76 | 1642 130.0
Z | 551 56,38 6,16 130.0
10634- | [EEE 802.17ac WiFI (BOMFz, MCSE, X | 555 6654 | 16.33 | 046 300 | +96%
AAA 90pe duly cycle)
Y | 562 66.76 | 16.48 30.0
Z | 549 6638 | 1623 0
xs:s IEEE goz‘nac WIFi (BOM#Hz, MCSB, X | 543 6587 | 1573 | 046 0.0 | £06%
80pc duty cycle)
Y | 550 66.15 | 15.93 130.0
Z | 538 6570 | 1562 30.0
10&3& IEEE gnz.m: WiFi (160MMHz, MCSO, X | 6@ 6667 | 1632 | D46 | 1300 | £06%
 AAB | 90pc duly cycls)
Y | 597 66,88 | 16.46 130.0
Z | s8r 6655 | 16,24 130.0
10637- | IEEE 802,118 Wi (160MHz, MCS1, X | 608 67.08 | 1652 | D46 | 1300 | 20.6%
AAB 90pc dul 5
| Y | 6.13 6728 | 1665 130.0
Z | 602 | 0694 | 16.42 130.0
10638- | IEEE 802,11ac Wi (160MHz, MGS2, X | 508 6708 | 1647 | 046 | 1300 | £96%
AAB 80pe duty cyclo)
Y | 613 6725 | 16,60 130.0
Z | 602 66.92 | 1639 1300
Cerlificato No. EX3-3707_Nov17 Page 37 of 38
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lwm IEEE 802.11ac W (160MHz, MCS3, X 604 65.96 1647 0.46 130.0 +96%
dul!

Y 6.10 67.17 1661 30

Z 5.98 66.81 16.38 130.0
10640~ IEEE B02.11ac WiF; (160MIHz, MCS4, X 6.04 66,97 1642 0.46 130.0 +96%

| AAS | B0pa duty cycle)

Y 6.10 67.20 16.57 130.0

Z 508 66.81 16.22 1300
10641 IEEE B0Z2.11ac WiFi (160MHz, MCSS, X 811 66.95 16.43 0.46 1300 +96%
AAB . S0pc duty cycle)

Y 6.18 67.15 16.57 130.

Z 6.06 66,84 16.38 130
1 - |IEEE B0Z.11ac WiFi {160MHz, MCSE, X 613 6713 16.68 046 130 296 %
MB | 80pc duty cycie]

Y 6.18 687,32 6.81 130.0

Z 6.07 66.99 16.60 130.0
10643- IEEE BO2.11ac WIFi {160MHz, MCS7, X 5.98 66.86 6.45 048 1300 188%
AAB 90pc duty cycle)

Y 68.03 67.07 16.59 130.0

Z 5.93 66.73 16.36 130.0
10644 IEEE 802.11ac WiF1 {(160MHz, MCS8, X 6,10 67.22 6.65 048 130.0 £96%
AAB 90pc duty cycie)

Y 6.16 67 46 16.81 130.0

Z 6.01 67.00 16.51 130.0
10645- IEEE 802.11ac WiFi (160MHz. MCS8, X 6.27 67.37 16,60 0.46 1300 £96%
AAB 90pc duty cyde)

Y 6.33 67.60 16.84 130.0

Z 6.19 B87.18 16.58 130.0
10646~ LTE-TOD (SC-FOMA, 1 RB, 5 MHz, X 1931 11428 39.96 930 60.0 +£06%
AAD QPSK, UL Subframe=2.7)

Y 65.32 147,35 49.79 0.0

& 13.53 106.81 37.67 60.0
10647 LTE-TDD (SC-FOMA, 1 RB, 20 MHz, X 1627 110.85 39.07 9.30 8.0 206%
AC QPSK, UL Subframe=2 7)

Y 45.52 139.18 47,88 80.0

Z 11.55 103.43 36.79 60.0
10648- CDOMA2000 (1x Advanced) X 052 61.38 8.48 ¢.00 150.0 +96%
AAA

b 0.64 63,18 10.20 150.0

Z 045 60.27 719 150.0
10652- LTE-TOD (OFDMA, 5 MHz, E-TM 3.1, X 348 66.73 16.48 223 80.0 z86%
AAB | Clipging 44%)

Y 3.65 6747 16.95 80.0

Fd 331 66.16 16.07 80.0
10683~ LTE-TDD (OFDMA, 10 MHz, E-TM 3.1, X 4.00 66.01 16.65 223 80.0 +D6%
AAB Clipping 44%)

Y 4.14 66.58 17.00 80.0

Z | 387 | 6558 | 16.36 80.0
10654~ LTE-TOD {OFDMA, 15 MHz, E-TM 3.1, X 3.99 65.63 G665 223 80.0 =06%
AAB Clipping 44%)

Y | _432_| 6617 | 1699 80.0

4 3.87 65.23 16.39 80.0
10655~ LTE-TDD (OFDMA, 20 MHz, E-TM 3.1, X 4.06 6550 16.69 223 800 £96%
AAB Clipping 44%)

Y 418 66,13 17.03 80.0

z 394 6519 1643 60.0

" Uncenainty is detemined using the mao. deviaton from linear response apphying rectanguiar dalribution and is expressad for the squama of the
feld value.
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FCC ID: A3LSMJ415GN

Report No: HCT-SR-1809-FC003-R1

HCT COLLTD
Calibration Laboratory of R\ S Schwoizerischer Kalibrierdienst
Schmid & Partner % C Service sulsse détalonnage
Engineering AG T Servizlo svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland LTINS S swiss Calibration Service

Accrediled by the Swigs Accreditation Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilatersl Ag t for the

Calbration procadure(s)

Calibeation date:

gnition of calibeation certificates

Accreditation No.: SCS 0108

Certificate No: D750V3-1014_Aug18

D750V3 - SN:1014

QA CAL-05.v10
Calibration procedurs for dipdle valkiation

August 14, 2018

Calbration Equipment usad (MATE critical for calibration)

&
a4 =

Thes calibration cenilicate documents 1he traceability Yo national standards, which realze the physical units of measurements (S1)
The measurements and (he uncanainties with confidence probabiity are given on 1he following pagas and are part of the certdicate.

Al calibrations have boen conducted in the dosed [aborstory tacility: ervweonment sempearature {22 + 3)°C and humidity < 70%.

This calbration certificate shall not be repeoduced excapt in full without witten approval of the laboratory,

Primary Standands 1D# Cal Date (Cantticate No.) Schedulad Calibration
Power metar NRF SN; 104778 04-Apr-18 {No. 217-02672/02673) Ape-19
Power sensor NRP-291 SN: 103244 04-Apr-14 {No. 217-02672) Ape-18
Powear sensor NRP-Z91 SN: 103245 04-Apr-18 (No. 217-02673) Ape-10
Raference 20 o8 Attanuatar SN: 5058 (20k) 04-Apr-18 (No. 217-02682) Apr-19
Type-N mismalch combinatiaon SN: 5047.2/ 06327 04-Apr-18 (No. 217-02683) Ape-19
Reference Probe EX30V4 SN: 7349 30-Dec-17 (No. EX3.7348_Dec17) Dec-18
DAE4 SN 601 26:0c1-17 (No. DAE4-601_Oet17) Oct-18
Secondary Standards 0¥ Check Date (in housa) Scheduled Check
Power matar EPM-4424 SN: GBa7480704 07-0ct-15 (in house chack Oct-16) In house check: Oct-18
Power sensor HP BAB1A SN: USar2oe7ad 07-0ct-15 (in house chack Oct-16) in houss check: Oct-18
Power sensor HP BAB1A SN: MY21032317 07-0ct-15 {in house chack Oct-16) In house check: Oct-18
RF ganerator R&S SMT-06 SN; 100872 15-Jun-15 (in hause check Oct-16) In houss chack: Oct-18
Network Analyzer Aglent EB3SHA | SN USA1080477 31-Mar-14 {in house check Oct-17) n house chack: Oct-18
Name Function

Calibrated by: Manu Saitz Laboratory Techrician

- ml . Tochnical Manager =

Issved: August 14, 2018

Certificate No: D750V3-1014_Aug18
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HCT FCC ID: A3LSMJ415GN Report No: HCT-SR-1809-FC003-R1

HCT COLLTD
Calibration Laboratory of S, Schwelzerischer Kallbrlerdienst
Schmid & Partner — 2 Service sulsse d'étalonnage

Engineering AG % Servizio svizzero di tarsturn

Zeughausstrasse 43, B004 Zurich, Switzerland N S swiss Calibration Service
Accredited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatoties 1o the EA
Multilaters! 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) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 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 GH2)", 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 GH2"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* 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%.

Centificate No: D750V3-1014_Aug18 Page2of 8
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Report No: HCT-SR-1809-FC003-R1

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, 0z = 5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C M9 0.89 mho/m
Measured Head TSL parameters (22.0+ 0.2} "C 409+6% 089 mha/m 6 %
Head TSL temperature change during test <05°C .-
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.05Wikg
SAR for nominal Head TSL parameters nomalized to 1W 8.15 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.33 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.30 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 55.5 0.968 mho/m
Measured Body TSL parameters (220202)°C 550+6% 0.96 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 pawer 2.15Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.58 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 1.41 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.63 W/kg = 16.5 % (k=2)

Cedtificate No: D750V3-1014_Augis
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HCT CO,LTD

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

Impedance, transformed to feed paint 5640 +640
Return Loss -21.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 503Q+1.0jQ

Return Loss -396d8

General Antenna Parameters and Design

| Electricai Detay (one direction) | 1035 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 semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions* paragraph. The SAR data are not affected by this change, The overall dipole length is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 22, 2010
Cendicate No: D750V3-1014_Aug18 Paged ol B
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DASYS5 Validation Report for Head TSL

Date: 14.08.2018
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1014

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

Medium parameters used: f = 750 MHz; o = 0.89 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(10.22, 10,22, 10.22) @ 750 MHz; Calibrated: 30.12.2017
« Sensor-Surface; 1. 4mm (Mechamical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Senal: 1001

» DASY5252.10.1(1476); SEMCAD X 14.6.11(7439}

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

Reference Value = 59.30 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.10 Wikg

SAR(1 g) = 2.05 W/kg; SAR(10 g) = 1.33 W/kg

Maximum value of SAR (measured) = 2.76 W/kg

0 dB =2.76 W/kg = 4.41 dBW/kg

Certificate No: D750V3-1014_Augia Page 50i8
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FCC ID: A3LSMJ415GN

Report No: HCT-SR-1809-FC003-R1

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.08.2018
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: ¢ = 0.96 S/m: & = 55; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe; EX3DV4 - SN7349; ConvF(10.19, 10.19, 10.19) @ 750 MHz; Calibrated: 30.12.2017
« Sensor-Sorface; L.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 4.9 (Back): Type: QD 00R P49 AA; Serial: 1005

« DASYS5252.10.1(1476): SEMCAD X 14.6.11(7439)

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

Reference Value = 57.92 V/m; Power Drift =-0,02 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.41 W/kg

Maximum value of SAR (measured) = 2.85 Wikg

400
a0

aan

1oon

0dB =2.85 W/kg =4.55 dBW/kg
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Impedance Measurement Plot for Body TSL
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HCT CO,LTD
Calibration Labora of i, —
Schmid & Partner o N % S :f.m..::’émw
Engineering AG 5 S C' sarvtrio svizzewo di taraturs
Zeughausstrasse 33, B004 Zurich, Switzeriand TN S swiss Calibration Service

Accracted by the Swiss Accreditation Service (SAS)

Accreditation No.: SCS 0108

The Swiss Accreditation Service is ono of the signatories 1o the EA

Multitateral Agr for the

client  HCT (Dymstec)

gnition of calibration certificates

Codtificate No: DB35V2-441_Sep17

CALIBRATION CERTIFICATE

Prirmary Standards [ID¥

Otisct DB35V2 - SN:441
Caltiration procecrets) QACAL—05V9 ‘ )

Calibration procedure for dipole validation kits above 700 MHz
Catbration date: September 21, 2017

This calbration certificate documents tha traceatslity to national standasds, which reatzs the physical units of measwements (S1)
The measurements and the uncanainties with confidence probabiity are given an the following pages and are pan of ihe cedificate,

AR calibrations have baen conducted in the closed laboratory facilty: envirenment tamparature (22 = 3)°C and humidity < 70%

Calbration Equigment used (MATE critical for cairation)

Cal Date {Certificals No.) Schaduled Calbration

Power meler NAP | BN 104778 O4-Ape-17 (No, 217-02521/02522) Apr-18
Fower sensor NRP-Z281 | 5N: 103244 O4-Agr-17 (No, 217-02521) Ape18
Power sersor NRP-291 SN 103245 O4-Ape-17 (No, 217-02522) Ape-18
Reference 20 dB Attenuator SN: 5058 (20%) 07-Apr-17 (No. 217-02528) Ap-18
Type-N mismatch combmation SN: 5047.2 / 06327 OF-Apr17 (No. 217-02529) Apei8
Reference Probe EXIDVE SN: 7349 31-May-17 (No. EX3-7348_May17) May-18
DAE4 SN: 60 28-Mar-17 (No. DAEA-801_Man7) Mar-18
Secondary Standards 10 ¥ Check Date (In house) Schaduled Check
Power mater EPM-442A SN: GBI74B0T704 0701415 (In housa check Oct-18) in house chackc Oct-18
Power sansor HP 84814 SN. US37292783 07-Oct-15 (in house check Oct-16) In house check: Oct-18
Power sansor HP 84814 SN: MYA41002317 07-0ct<15 (in housa check Oct-16) In house chack: Oct-18
AF ganerator &S SMT-08 BN: 100672 15-Jun-15 (In house check Oct-16) In house chack: Oct-18
Network Angtyzer HP 8753E BN: LUIS37290688 18-:0ct-01 (In housa check Oct-16) In house chack: Oct-17

Name Function Signature
Cadbrated by: Michael Wabee Laboratory Technician My_
Appraved by; Katfa: Poluovk: Technical Manages M

Thig calibration cerificate shall not b reproduced axcept i full wathout weitten aparoval of the lsboratory

Issuet September 21, 2017
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HCT CO,LTD

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsusstrasse 43, 8004 Zurich, Switzeriand

S Schweizerischer Kafibrierdienst
c Service sulsse d'étalonnage
s Servizio svizzero di taratura

Swiss Cafibration Service
Accredited by the Swiss Accredtation Service (SAS) Accreditation No,: SCS 0108
The Swiss Accroditation Service is one of the signatories to tho EA
Multiloteral Ag: for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 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 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 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.

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%.

Codificate No: DB35V2-441_Sep17 Page2cl 8
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HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,100
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Canter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz2 =5 mm
Frequency 835 MHz = 1 MMz
Head TSL parameters
The lollowing parameters and calculations were appiied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.90 mhoim
Measured Head TSL parameters (220+02)°C 409+6% 0.93 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 2.41 Wikg
SAR far nominal Head TSL parameters normalized to 1W 9.38 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAA measured 250 mW Input power 1.55 Wikg
SAR for nomenal Head TSL paramelers normalized to 1W 6.07 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.897 mho/m
Measured Body TSL parameters (220 +0.2)°C 553+6% 0.98 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 2.37 Wikg
SAR for nominal Bady TSL parameters normalized to 1W 9.41 Wikg = 17.0 % (k=2)
SAR averaged over 10 ecm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.55 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.16 W/kg = 16.5 % (k=2)
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F-TP22-03 (Rev.00) 167 / 210

HCT CO.,LTD.



HCT FCC ID: A3LSMJ415GN Report No: HCT-SR-1809-FC003-R1
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedances, transformed to feed point 51.1Q-231Q
Retumn Loss -321dB

Antenna Parameters with Body TSL

Impedance. transformed to feed point 4760-50/Q
Retum Loss -249d8B

General Antenna Parameters and Design

| Electrical Delay (one direction) [ 1.371 ns

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

The dipole is made of standard semingid coaxial cable, The center conductor of the feeding line is directly connected to the
second am of the dipole, The antenna is therefore short-circuited for DC-signala. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loadad according to the position as expiained in the
"Measurement Condifions” paragraph. The SAR data are not affectad by this change. The overall dipole length fs still
according to the Standard.

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

feedpoint may be damaged.
Additional EUT Data
Manulactured by SPEAG
Manufactured on March 09, 2001
Centificate No: DB35V2-441_Sep17 FPaged ol 8
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DASYS5 Validation Report for Head TSL

Date: 21.00.2017
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: [ = 835 MHz; 6 = 0.93 S/m: g = 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(10.07, 10.07, 10.07): Calibrated: 31.05.2017:
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 28.03.2017
 Phantom: Flut Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001

»  DASYS2 52.10.0(1446); SEMCAD X 14.6.10(7417)

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 = 62.34 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 3,75 Wikg

SAR(1 g) = 2.41 Wikg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 3.28 W/kg

dB
0

-2.40
-4.80
-1.20
-9.60
-12.80

0dB =328 W/kg=5.16 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21.09.2017

Test Laboraory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serinl: 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)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.2, 10.2, 10.2); Calibrated: 31.05.2017:
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 28.03.2017
» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA: Seral: 1005

« DASY5252.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 59.66 V/im; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 3.57 W/kg

SAR(1 g) = 2.37 Wikg; SAR(10 g) = 1.55 Wikg

Maximum value of SAR (measured) = 3.12 W/kg

dB
0

-2.40
4.80
-7.20
-9.60
-12.00

0dB =312 Wikg =494 dBW/kg
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Impedance Measurement Plot for Body TSL
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HCT FCC ID: A3LSMJ415GN Report No: HCT-SR-1809-FC003-R1

HCT CO,LTD
Calibration Laboratory of S8, Schweizerischer Kalibriordlonst
Schmid & Partner — S Service sulsse d'étalonnage
Engineering AG % C servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
Accredited by the Swiss Accraditation Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilatersl Age for the recognition of catibration cortificates

cet  HCT (Dymstec) Cartificate No: D1800V2-2d006_Nov17
CALIBRATION CERTIFICATE e

Otiect D1800V2 - SN:2d006 4&

A s 17554
Calbration procedure(s) QA CAL-05.v9 L

Calibration procedure for dipole validation kits above 700 MHz

Cafbration dase: November 15, 2017

This calbiration cenificate documents tha bility to 5, which readze the physical unils of measurernents (S1).
The measurements and the uncanainties with confidence probabiity am givan on the folowing pages und are part of tha carificate

Al calibrafions have boen conducted In the closad labaratary faciity: environment fempenstuse (22 + 35°C and humidity < 70%,

Catbration Equipment used {MATE critk:al for calbration)

Primary Standards 0¥ Cal Data (Cartificate No,) Scheduled Calibration

Power mater NHP SN: 104778 04-Apr-17 (No. 217-0352102522) Ape18

Powee sansor NRP-Z#1 SN: 103244 04-Apr-17 [No. 217-02521) Apr-18

Power agnsor NRP-Z81 SN: 103245 O4-Apr-17 (No, 217-02822) Ape-18

Aederence 20 dB Attenustor SN: 5058 (20k) O7-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch cambination SN: 8047.2/ 05327 T7-Apt-17 (No. 217-02629) Ape-18

Helevence Probe EX3IDVe SN: 7349 31-May-17 (No, EX3-7349 Mayt?) May-18

DAE4 BN: 601 26-0ct-17 (No. DAEA-80Y_Octi7) Qet-18

Secondary Standards 10 Check Date (in house) Schesuled Chack

Powsr meter EPM-442A SN: GBIT280704 G7-0Oct-15 (In house check Oct-18) in housa check: Oct-18

Powsr sensor HP B4B1A [ SN: LUS37292783 07-00t-15 (in house check Oct-18) in house chack: Oct-18

Powst sansor HP BABIA | SN: MYa 1092617 G7-0ct-15 (In house check Oct-18) in housa chack. Oct-18

AF genertor RES SMT-08 SN- 100672 15-Jun-15 (In house check Oct-16) In house check: Oct-18

Natwork Analyzer HP 8783E | SN LUISA7I9056S 18-0ct-01 (In house check Oct17) in house chack: Oct-18
Name Function Signature

Caltrated ty: Mchaol Weber Lubaratary Techrcian w’_
Approved by: “Kaia Pokovie Tochnical Manager Wé

Issued. Novemnber 15, 2017

This caltiration cedificate shall not be reproduced axcept in full without writtan aparoval of the laboratory,
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HCT COLLTD

Calibration Laboratory of AT, Schweizerischer Kalibrierdienst

Schmid & Partner e (S: Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % ,’ﬁ_\,\? S swiss Calibration Service

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

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

Multitateral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) |EC 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) KDE 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 phantom section, with the arms oriented
parallel to the body axis.

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

* Ejectrical 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 85%.

Cenificate No: D1800V2-2d006_Nov17 Pago 20f8
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HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modutar Flal Phantom
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (220x02)°C 397 +6% 1.38 mho/m + 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condfition
SAR measured 250 mW input power 9.63 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 38.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAA measured 250 mW input power 5.01 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.1 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mha/m
Measured Body TSL parameters (220+02)°C 525x6% 1.52 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 0.75 Wikg
SAR for nominal Body TSL parameters normalized to TW 38.9 W/kg = 17.0 % (k=2)
SAR averaged over 10 ecm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.00 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 20.3 W/kg = 16.5 % (k=2)

Certificate No: D1800V2-29006_Nov17 Page3 ot
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 4680-731Q
Retumn Loss -21.7dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4290-6010
Retum Loss -200dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) [ 1.208 ns |

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

The dipole is made of atandard semirigid coaxial cable. The center conductor of the feeding fine is diractly 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 fo the dipole amma in order to improve matching when loaded according 10 the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change, The overall dipole langth is stil
according to the Standard,

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on July 23, 2001
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DASYS5 Validation Report for Head TSL

Date: 15.11.2017
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1800 MHz; Type: DIB00V2; Serial: DIS00V2 - SN:2d006

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

Medium parameters used: f= 1800 MHz; o = 1.38 S/m; & = 39.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
= Probe: EX3DV4 - SN7249; ConvF(8.56, 8.56, 8.36); Calibrated: 31.05.2017;
» Sensor-Surface: |.dmm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS52 52.10.0(1446);, SEMCAD X 14.6,10(7417)

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

Reference Value = 108.6 V/m; Power Drift = -0.06 dB

Peak SAR (extrupolated) = 18.2 Wikg

SAR(I g) = 9.63 W/kg; SAR(10 g) = 5.01 Wikg

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

dB
0

-3.60
-7.20
-10.80
-14.40

DdB =149 W/kg=11.73 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 15.11,2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DISD0OV2; Serial: DISOOV2 - SN:2d006

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

Medium parameters used: f = 1800 MHz; 6= 1.52 S/m; & = 52.5; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.38, 8.38, 8.38): Calibrated: 31.05.2017;
« Sensor-Surface. 1. 4mm (Mechanical Surfuce Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial; 1002

« DASYS5252.10.001446); SEMCAD X 14.6.10(7417)

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

Reference Value = 102.8 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) = 9.75 Wikg; SAR(10 g) = 5.09 Wikg

Maximum value of SAR (measured) = 14,5 Wikg

dB
o

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 145 W/kg = 11.61 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMJ415GN

Report No: HCT-SR-1809-FC003-R1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzertand

Awuluwumw&mﬁkﬁ
The Swiss Accroditation Service is ono of the signatories 1o the EA
Muitilateral Agreement for the recognition of calibration cortificates

Calibration Equipment wsad (M&TE critical for calbration)

¢
S

(+)

o
)
%

-

f

5,

This calbiration cerfificatn documents the tracasbiity to nations! standards, which realize the physical units & T (Sh).
Thomwmmmwmmewmmthpmwmmdem‘

Mamnmmmmnmwhmuomumunymmumummnm*arcwmmim<m

Schweizerischor Kalibrierdienst
Service sulsse d'#lalonnage
Servizio svizzero di taraturs
Swiss Callbration Service

wow

Accroditation No.: SCS 0108

Primary Standards ID# Cal Date (Cartificate No ) Scheduled Calitration

Power metee NRP SN: 104778 O4-Apr-17 (No. 217-02521/02522) Apr18

Power sensor NRP-291 SN: 103244 D4-Apr-17 (No. 217.02621) Apr-18

Power sensor NRP-201 SN: 103245 D4-Apr-17 (No. 217-02622) Apr-18

Reference 20 0B Attanuator SN: 5058 (20k) 07-Apr17 (No. 217-02528) Apr-18

Type-N msmatch combination SN; 5047 2 / 06327 07-Apr17 (No. 217-02529) Apr-18

Reference Probe EX3IDVE SN: 7348 30-Doc-17 (No, EX3-7349_Dect7) Dec-18

DAE4 SN: 601 26.0ct-17 (No. DAE4-601_0et17) Oct-18

Secondary Standards O# Chock Date (In house) Scheduled Check

Power moter EPM-442A SN: GBA7480704 07-Oct-15 (in hiouse chack Oct-16) in house chack: Oct-18

Power sansor HP 84514 SN: US3T202783 07-Oct15 (in house check Oct-16) In house check: Oct-18

Power sansor HP 8481A SN: MY41002317 07-Oct-15 (in house chack Oct-16) In house chackc Det-18

RF generator R&S SMT-06 SN 100972 16-Jun-15 (in housse check Cct-18) In house chack: Oct-18

Network Analyzer HP B7S3E SN US3T3I80585 18.0ct-01 (In house chack Oct-17) In house theck: Oct-18
Namae Function

Approved by:

Issued: March 15, 2018

mmmgmmummnmwmmaﬂmwdmm.

Certificate No: D1800V2.-58061_Mar18

Page 10f8

F-TP22-03 (Rev.00)

181 /210

HCT CO.,LTD.



CT FCC ID: A3LSMJ415GN Report No: HCT-SR-1809-FC003-R1

HCT CO,LTD
- AW ll'll M
Calibi_‘atlon Laboratory of se‘\‘v’/",,; § Schweizerischer Kaflbrierdienst
Schmid & Partner S ¢ Service suisso Getalonnsge
Engineering AG 3 < Servizio svizzeco dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand ‘«/,,,/7',_?\\\\“\? S swiss Cafibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cartificates

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 Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

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

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

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

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

» Electnical Delsy: 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: D1000Y2-56061_Mar18 Page 2of 8
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Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phantorn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz =Smm
Frequency 1900 MHz 1 MHz
Head TSL parameters
The following parameters and caiculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 40.0 1.40 mhoim
Measured Head TSL parameters (220202)°C 405+6% 1.37 mha/m £ 8 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Candithon
SAR measured 250 mW input power 9.88 Wikg

SAR for nominal Head TSL parameters normalized to 1W

40.1 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW Input power

5.19 Wikg

SAR for nominal Head TSL parameters normalized to 1W

21.0 Wikg £ 16.5 % (k=2)

Body TSL parameters
The foliowing pazameters and calculations were applied.
Tomperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 63.3 1.62 mho/m
Measured Body TSL parameters (220202)°C 55226% 147 mhoim £ 8 %
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 measurad 250 mW input power 09.84 Wikg

SAR for nominal Body TSL parameters

normaitzed o 1W

39.6 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL

condition

SAR measured

250 mW input power

5.14 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.9 Wikg £ 16.5 % (k=2)

Certificate No: D1900V2-5d061_Mar18
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HCT CO,LTD

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

Impedance, transformed to feed point 5140+62|0
Retumn Loss ~-240dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4a770+489j0
Retum Loss -2514d8B

General Antenna Parameters and Design

[ Electrical Delay (one direction) I 1.184 ns ]

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

The dipole is made of standard semirigid coaxial cable, The center conducior 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 (o the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 10, 2004
Certificate No: D1900V2-54061_Mar18 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 15.03.2018

I'est Laboratory: SPEAG, Zurich, Switzertand

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: = 1900 MHz; 6 = 1.37 S/m; & = 40.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/EC/ANSI C62.19-2011 )

DASYS52 Configuration:

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Probe: EX3DV4 - SN7349; ConvF(8.18, 8.18, 8.18); Calibrated: 30.12.2017:
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated; 26.10.2017

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

DASYS2 52.10.0(1446), SEMCAD X 14.,6.10(7417)

Measurement grid: dx=5mm, dy=5mm, dz=5Smm
Reference Value = 107.8 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 18.3 Wikg

SAR(1 g)=9.88 W/kg; SAR(10 g) = 5.19 W/kg
Maximum value of SAR (measured) = 15.1 W/kg

-3.40

-6.80

-10.20

-13.60

-17.00

0dB = 15.1 Wkg = 11.79 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 15.03.2018
lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipale 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061
Communication System: UID 0 - CW; Frequency: 1900 MHz )
Medium parameters used: = 1900 MHz; o = 1.47 S/m; &, = 35.2; p = 1000 kg/m’

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

DASYS2 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.15, 8.15, 8.15); Calibrated: 30.12.2017:
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS50 AA: Serial: 1002

=  DASYS52 52.10.0(1446); SEMCAD X 14.6.10(74173

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 = 101.9 V/m; Power Drift = -0,04 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.64 W/kg; SAR(10 g) =514 W/kg

Maximum value of SAR (measured) = 13.9 W/ke

-3.40
-6.80
-10.20

-13.60

-17.00

0dB = 13.9 W/kg = 11.43 dBW/kg
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Impedance Measurement Plot for Body TSL
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HCT FCC ID: A3LSMJ415GN Report No: HCT-SR-1809-FC003-R1
HCTCOLLTD
Calibration Laboratory of S, Schweizerischer Kalibrierdi
Schmid & Partner S S Service sulsse emww
Engineering AG % C aerviiio oviesien @ taesbins
Zeughausstrasse 43, 8004 Zurich, Switzertand 14@>? S Swiss Calibration Service

Accradited by the Swiss Acoreditation Service |SAS)

Accreditation No.: SCS 0108

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

Multilateral Agr for the ¢
cient  HCT (Dymstec)

gnition of calibration certificates

Cartificate No: D2450V2-965 Feb18

CALIBRATION CERTIFICATE

Object D2450V2 - SN:965
Caibration procedra(s) QACAL-D5v@ dhs! e
Calbraton date: February 16, 2018

This calbration cerificate documents the Iraceabiity 1o naiona standards, which realize the physical units of measuramens (S1)
The mansursmants and the unceraknties with conlidence prabability are given on the folowing pages and are part of the cortificate,

All calibrations have been condusted in the clased laboratory faciity: environment lempenstise (22 + 3*C and bumidity < 70%.

Calbration Equipment used (METE critical for calibration)

Primary Standards D¢ Cal Dato (Certificate No,) Scheduled Casbiration

Fower metar NRP SN 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

Power sensoc NRF-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Aprt8

Power sanste NRP-Z91 SN 103245 04-Apr-17 (No. 217-02522) Apr-18

Aef 20dB A SN 5068 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN 5047 2 / DB32T 07-Apr-17 (No. 217-02629) Apr-18

Relerence Probe EXA0VE SN 7349 30-Dec-17 (No. EX3-7348_Dec1?) Dec-18

DAE# SN; 51 26-0ct-17 (No. DAES-601_Oct17) Oct-18

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter EPM-442A SN: GBaz480704 07-0ct-15 (in house check Oct-16) In housa check: Oct-18

Power sensor HF 84B1A SN: USar262783 07.0¢c2-15 {in housa check Oct-16) In house chock: Oct-18

Power sensor HP BAB1A SN: MY41092317 07-0ct15 (in house check Oct-16) in housae check: Oc1-18

RF genemtor RAS SMT-06 SN: 100672 15-Jun-15 (i house check Oct-16) In housa chack: Oct-18

Network Analyzes HP 8783 SN: US37390585 18-Cct-01 (In house check Oct-17) In housa checkc Oct-18
Namne Function Signature

Cakbratad by. Michas! Weter Labgratory Technician iw

Approved by; “Hatia Pokove Techniosl Manager

This caltiration certificate shall not be reproduced axcept in full withou! written approvat of the labaratory

e

Issued. February 19, 2018

2 @ 9 X [ T
Certificate No: D2450V2-065_Feb18 Page 1 of 8 A )4;“\ )ﬂ
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i %] >eb ’03.12 20l% /93
F-TP22-03 (Rev.00) 189 / 210 HCT CO.,LTD.



HCT FCC ID: A3LSMJ415GN Report No: HCT-SR-1809-FC003-R1

HCT COLLTD
Calibration Laboratory of S, Schweizerischer Kalibriordienst
Schmid & Partner S cs: Service suisse d'étalonnage

Engineering AG % Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,‘ﬁ\\_\? S  swiss Calibration Service
Accrodited by the Siwiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttitaternl Agr t for the recognition of cafibration cerfificstes
Glossary:

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

Calibration is Performed According to the Following Standards:

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

b) IEC 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:
a) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflacted 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 tha 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%.

Centificate No; D2450V2-965_Feb18 Page 20l B
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Report No: HCT-SR-1809-FC003-R1

Measurement Conditions

DASY system configuration, as [ar as not given on page 1.
DASY Version DASYs V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following paramaters and caloulations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.2 1.80 mho/m
Measured Head TSL parameters (22.0 0.2} “C 379+6% 1.87 mhoim 26 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measurad 250 mW input power 13.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 51.1 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.07 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 23.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied,
Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 82.7 1.85 mho/m
Measured Body TSL parameters {220=202)"C 514+6% 2.04 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 12.9 Wikg
SAR for nominal Body TSL parameters normalizad to 1W 50.2 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.98 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.6 Wy = 16.5 % (k=2)
Certificate No: D2450V2-965_Feb18 Paga 308
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformead to feed point 5490+4250

Retum Loss -242d8

Antenna Parameters with Body TSL

Impedance, transformed o feed point 5090+63|Q
Return Loss -240dB

General Antenna Parameters and Design

LEledrical Delay (one direction) l 1.183 ns j

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

The dipole is made of standard seminigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipofe. The antenna is tharefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when lcaded according 1o the position as explained in the
"Measurement Conditions® paragraph, The SAR data are not alfected by this change. The overall dipole length is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 19, 2014
Certificate No: D2450V2-865_Feb18 Page 4 of 8
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HCTCO,LTD

DASYS Validation Report for Head TSL

Date: 16.02.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: f=2450 MHz; o = 1.87 S/m; & = 37.9; p = 1000 ke/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88): Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
+ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 112,7 V/m: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 26.2 W/kg

SAR(I g) = 13.1 W/kg: SAR(10 g) = 6.07 W/kg

Maximum value of SAR (messured) = 20.7 Wikg

dB
0

-5.00

0 dB = 20.7 W/kg = 13.16 dBW/kg

Certificate No: D2450V2-965_Feb18 Page 50t 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.02.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: = 2450 MHz; o = 2.04 $/m; & = 51.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01); Calibrated: 30.12.2017:
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002

=  DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 104.7 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 25.8 W/ikg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.98 W/kg

Maximum value of SAR (measured) = 20.0 W/kg

dB
6

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB =20.0 W/kg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL
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-5.00

-15.00

-20.00

-25.00

0dB =196 W/kg = 12,92 dBW/kg
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HCT CO,LTD
Calibration Laboratory of oY, chwetzerischer KailbrisiGens
Schmid & Partner SN2 B suisse u'::'mm- l
Engineering AG ilacs C arviso svisavro o westina

Zoughsusstrassoe 43, 004 Zurich, Switzeriand "4@? S  Swiss Calibration Service
Accredaed by the Swiss Accreditation Servios (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Sarvice is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certiticates

cient  HCT (Dymstec) Cartificate No: D2600V2-1106_Dec17
CALIBRATION CERTIFICATE

Coject D2600V2 - SN:11086

Calibration procedure for dipole validation kits above 700 MHz
Cabration date: December 15, 2017
This caibration canificate de ts the ilily to r | standards, which

Tho measurements and tha uncerainlies with confidence probabiity ara given on the following pages and are part of the cartificate
All ceibrations have been conducted in the closed laboratary faciity: environment tempedisture (22 + 35C and humidity < 70%

Caiirabon Equipment used (MATE criticat for calitration)

Frimary Standards 10 ¢ Cal Date (Cartificate No.) Schactuled Calibeation

Power meler NRP SN 104778 M-Ape-17 (No. 217-02621/02522) Ape18

Power sensor NAP-281 SN 103244 O4-Ape-17 (No. 217-02621) Ape-18

Powar simsor NRP-Z91 SN 105245 O-Ape-17 (No. 217-02522) Ape18

Raferunce 20 d8 Attenuator SN 5068 (20k) 07-Ape-17 (No. 217-02628) Ape-18

Type-N mismatch combination SN: SM7.2 /06327 O7-Ape-17 (No. 217-02529) Ape-18

Refarence Probs EX30VA SN 7343 S1-May-17 (No. EX3-7349_May17) May-18

DAE4 SN: 61 26-0ci-17 (No. DAE4-801_Oct17) Oct-18

Secondary Standards iDa Check Datn (in house) Scheduled Chack

Pawar meter EPM-442A SN: GB37480704 07-0ct-15 (In house check Oc1-16) In house check: Oct-18

Power sansor HP 84814 8N: US37292783 07-0ct-15 (In house check Oct-16) In howse check: Oct-18

Power sensor HP 84854 SN: MY41082317 07-0ct-15 {In house chack Oc-16) In hause check: Oct-18

AF ganarator HAS SMT-06 SN 100972 15-Juni-15 (In housea check Oct-18) In hause check: Oot-18

Network Anatyzer HP 87538 SN: US37390585 18-Oct-01 {In house check Ocl-17) In hause check: Oct-18
Name Function Signature

Calbrated by: Le# Kiysnar Labaratory Techniclan %
Appraved by: Katja Pokavic Techrical Manager- = /(}:,

issued: Dacember 18, 2017

This calbration cartificate shall not be reproducad except i full without written approvsd of the laboratory,

Cerlificate No: D2600V2-1106_Dec17 Page 1 of 8
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HCT CO,LTD
Calibration Laboratory of SO, Schwaizerischer Kall
8 s, brigrdienst
Schmid & Partner SN=% S Service m?rénmu
Engineering AG b ' Sarvisio sxsero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerland % ,'/’}:\T.\__\? S Swiss Caiibration Sorvice
Accreditod by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitsteral Ag for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NOBRM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "|[EEE 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.

* 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
paralle! 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.

» 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.

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

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

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

Cenificate No: D2600V2-1106_Dec17 Page 2of8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = t MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+0.2)°C I371:6% 2,03 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 14.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.35 Wikg
SAR for nominal Head TSL paramsters normalized 1o 1W 25.0 Wikg = 16.5 % (kn2)
Body TSL parameters
The following parameters and calculations were appiied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (22.0202)°C 510+£6% 222 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 54.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condiion
SAR measured 250 mW input power 6.13 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24,2 W/kg = 16.5 % (k=2)
Caertificate No: D2600V2-1106_Dect? Page 3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to fead paint 4780Q-83 )0
Return Loas -21.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47Q-59i0
Return Loss -21.6dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1150 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 semirigid coaxial cable. The center conductor of the feeding fine is directly connected to the
sacond arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according to the position as exptained In the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is still
according 1o the Standard

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on February 18, 2015
Certificate No: D2600V2-1106_Dec17 Page4of 8
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DASYS5 Validation Report for Head TSL

Date: 15.12.2017

Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: { = 2600 MHz; o = 2.03 S/m; & = 37.1; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe; EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96); Calibrated: 31.05.2017:
Sensor-Surface: F.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 26.10.2017

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

DASYS52 52,10.0(1446);: SEMCAD X 14.6.10(7417)

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 = 113.0 Vim; Power Dnft =-0.07 dB

Peak SAR (extrapolated) = 32,1 Wikg

SAR(I g) = 14.5 W/kg: SAR(10 g) = 6.35 W/kg

Maximum value of SAR (measured) = 23.6 W/kg

Carificate No: D2600V2-1106_Dec1? Page 50! 8

dB
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-20.00
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0dB =23.6 W/kg = 13.73 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 15.12.2017

Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: UID () - CW; Frequency: 2600 MHz

Medium parameters used: f= 2600 MHz; a = 2.22 S/m, &= 51; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.94, 7.94, 7.94). Calibrated: 31.05.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 26.10.2017

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASYS52 52.10.0(1446);, SEMCAD X 14.6.10(7417)

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

Reference Value = [04.4 V/m; Power Dnft =-0.08 dB

Peak SAR (extrapolated) = 29.9 Wikg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.13 Wikg

Maximum value of SAR (measured) = 22,4 Wikg

-15.00

-20.00

-25.00

0dB = 22.4 Wikg = 13.50 dBWikg

Cortificate No: D2600V2-1106_Dec1? Page 7 of 8

F-TP22-03 (Rev.00) 204 / 210 HCT CO.,LTD.



AaCT

HCTCO,LTD

FCC ID: A3LSMJ415GN

Report No: HCT-SR-1809-FC003-R1

Impedance Measurement Plot for Body TSL

Mld

CH2 S$1 106

5 dB/REF -29 ¢

14

AS Dec 2847

S W
A e
4
e
16" 1
ig

START 2 480,602 000 Mz

13:59:41

D691 0 10,433 pF 2 600000 @08 NNz
\
4 \
- f
‘-( » -
4
{ /
11-21.562 08 2 680,880 €00 MHz
4 4 \
T . L — —~
3 1 M| P i SR
Y —-
Y ~ 4
~

E70P 2 88€.890 000 1%z

Cerfificate No: D2600V2-1106_Dect?

Page 8of 8

F-TP22-03 (Rev.00)

205/ 210

HCT CO.,LTD.



AaCT

HCTCO,LTD

FCC ID: A3LSMJ415GN

Report No: HCT-SR-1809-FC003-R1

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 13.12,2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: £ = 5250 MHz; 0 = 5.51 S/m; & =471, p= 1000 kg/m’ |

Medium parameters used: f = 5600 MHz: o = 5.97 S/m: & = 46.5; p = 1000 kg/m’ ,

Medium parameters used: f = 5750 MHz: o = 6.18 S/m; & = 46.2; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.14, 5.14, 5.14): Calibrated: 31.12.2016, ConvF(4.57, 4.57,
4.57); Calibrated: 31.12.2016, ConvF(4.51,4.51, 4.51); Calibrated: 31,12.2016;

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

« Electronics; DAE4 Sn601; Calibrated: 26,10.2017

« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 66.06 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 30.6 Wikg

SAR(1 g) = 7.79 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration for Body 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 = 64.93 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(] g) = 8.09 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 19.9 Wikg

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

Reference Value = 62.90 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 34,0 Wikg

SAR(1 g) = 7.65 Wikg; SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 19.0 Wikg

Centificate No: D5GHzV2-1107_Dec1? Page 11 0113
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0 dB = 19.0 W/kg = 12.79 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner Engnesnng AG
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info@spaag com, nip: Avvew. speay com

Certificate of conformity / First Article Inspection

Item Triple Modular Fiat Phantom V5.1
Type No QD 000 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelsirasse 8, CH-8268 Mannenbach, Switzertand

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
Material Compliant with the standard 2mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area
Material Dielectric parameters for required | 200 MHz - 6 GHz - Material
parameters frequenciles Relative permittivity 3- 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids. | Material
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
according to the instructions.
Shape Internal dimensions Internal height; > 175 mm Pra-series,
Bottom Internal length: 280 mm | design
Bottom internal width; 175 mm
Nominal filling height: 155 mm
Nominal volume: 9.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

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

Techniques”, June 2013
[2] 1EC 62209 - 1, “Spacific 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

[3] 1EC 62209 - 2, "Evaluation of Human Exposure to Radio Frequency Flelds from Handheld and
Body-Mounted Wireless Communication Davices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Part 2; Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters®, March 2010

[4] KDB 865664, “SAR Measurement Requirements for 100 MHz 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 frequenciss > 700 MHz, If operated according to the specific requirements.

Date 16.07.2015
Signature / Stamp s p e ag
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