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EX30V4- SN-3863 April 25, 2018
10149- | LTE-FDD (SC-FOMA, 50% RB, 20MHz. | X | 271 6732 | 15567 | 000 | 1500 | +96%
CAD 16-QAM)

Y 264 68.79 | 16.31 1500

Z | 267 8651 | 1516 150.0
10150- | LTE-FDD (SC-FDMA. 50% RB, 20 MHz. | X | 284 6740 | 1576 | 000 | 1500 | +96%
CAD £4-QAM)

Y | 277 6891 | 1639 150.0

Z| 28 6650 | 1526 150.0
10151 | LTE-TDD (SC-FDMA. 50% RB, 20MHz. | X | 7.05 7901 | 2124 | 398 | 650 | £96%
CAD QPSK) .

Y 545 7807 | 213 650

Z 561 76.01 | 20 5€ 65.0
10152- | LTE-TDD (SC-FDMA_50% RB, 20 MHZ. | X 5. 87 7386 | 1952 | 398 | 660 | +96%
CAD 16-QAM)

Y | 445 7166 | 1862 65.0

Z | 502 71.71 | 1908 65,0
10153- | LTE-TDD (SC-FDMA. 50% RB, 20 MHz, | X | 623 7531 | 2054 | 398 | 650 | $96%
CAD 64-QAM)

Y | 489 7320 | 1971 65.0

Z | 530 7279 | 19.86 65.0
10154- | LTE-FDD (SC-FDMA, 50% RB, 10MHz. | X | 204 6890 | 1607 | 000 | 1500 | +96%
CAE QPSK)

Y| 213 7217 | 17.39 150.0

Z 95 67.39 | 1515 150.0
10165- | LTE-FDD (SC-FDMA, 50% RB, 10 MMz, | X | 246 6861 | 1564 | 000 | 1500 | +9.6%
CAE 16-QAM)

Y| 25 7166 | 16.74 150.0

Z | 235 6714 | 1518 150.0
10156- | LTE-FDD (SC-FDMA 50% RB,5MHz, | X | 156 6906 | 1448 | 000 | 1500 | +9.6%
CAE QPSK)

Y | 139 €873 | 1343 150.0

Z | 148 6630 | 1362 150.0
10157- | LTE-FDD (SC-FDMA_ 50% RB, 5 MHz, X 170 6586 | 1252 | 000 | 1500 | +88%
CAE 16-0AM)

Y | 107 6255 | 897 150.0

Z 1.71 6508 | 12.35 150.0
10158- | LTE-FDD (SC-FOMA, 50% RB, 10MHz. | X | 262 €890 | 1614 | 000 | 1500 | +96%
CAE 64-0AM)

Y | 273 7176 | 1682 150.0

Z | 251 67.43 | 1540 150.0
10159- | LTE-FDD (SC-FDOMA 50% RB. 5 MHz, | X | 1.78 6623 | 1274 | 000 | 1500 | +96%
CAE )

Y| 110 6256 | 897 150,0

Z 178 6542 | 1258 150.0
10160- | LTE-FDD (SC-FDMA_50% RB, 15MHz. | X | 255 6364 | 1616 | 000 | 1500 | +96%
CAD OPSK)

Y | 251 7060 | 17.08 150.0

Z | 249 6755 | 1547 150.0
10161- | LTEFDD (SC-FDMA 50% RB, 1MHz. | X | 273 6738 | 1564 | 000 | 1500 | +96%
CAD 16-QAM)

Y | 266 6898 | 16.16 150.0

Z| 269 6651 | 1514 150.0
10162- | LTE-FDD (SC-FDMA. 50% RB, 15MHz. | X | 284 6762 | 1572 | 000 | 1500 | +96%
CAD 64-QAM)

Y | 277 6932 | 16.34 150.0

Z | 28 8672 | 1520 150.0
10166- | LTE-FDD (SC-FDMA 50% RB, 14 MHz, | X | 3.17 6843 | 1818 | 301 | 1500 | +96%
CAE QPSK)

Y | 274 €367 | 1897 150.0

e Z | 3@ 6916 | 1882 150.0

10167- | LTE-FDD (SC-FDMA_50% RB, 1.4 MHz, | X ) 7082 | 1838 | 301 | 1500 | t96%
CAE 16-GAM)

Y | 3327 7246 | 19.76 150.0

Z | an 7194 | 1916 150.0
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10166- | LTE-FDD (SC-FOMA, 50% RB, 1.4 Mz, 433 | 7372 | 2004 | 301 | 1500 | £96%
CAE 64-0AM)

393 | 7652 | 2201 1500

468 | 7475 | 2078 1500
10169- | LTE-FDD (SC-FDMA, 1 R8. 20 MHz, 269 | 67.32 | 17.58 | 301 | 1500 | 296%
CAD aPsk)

243 | 6805 | 1861 50.0

279 | 6316_| 1634 50.0
10170- | LTE-FDD {SC-FDMA, 1 RB, 20 MHz, 359 | 7254 | 1967 | 301 | 1500 | 296%
CAD 16-QAM)

351 | 7645 | 2216 150.0

383 | 7410 | 20.71 150.0
10171- | LTE-FDD (SC-FDMA, 1 RB. 20 MHz, 263 | 6840 | 1678 | 301 | 1500 | +96%
AAD 64-0AM)

263 | 7044 | 1833 160.0

308 | 6958 | 17.69 150.0 |
10172- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 462 | 7865 | 2260 | 602 | 650 | £96%
CAD QPSK)

284 | 7624 | 23 65.0

604 | 8562 | 264 65.0
10173. | LTE-TOD (SC-FOMA, 1 R8, 20 MHz, 773 | B40B | 2265 | 602 | 650 | 298%
CAD 16-0AM)

663 | B925 | 2564 65.0

982 | 9106 | 26.34 65.0

0174 | LTE-TOD (SC-FOMA, 1 RB, 20 Wz, 391 | 7333 | 1834 | 602 | 650 | 198%

CAD 64-QAM)

535 | 8473 | 234 5.0
555 | B331 | 2320 65.0
10175- | LTE-FDD (SC-FOMA. 1 RS, 10 MHz, 266 | 6702 | 1732 | 301 | 1500 | 96%
CAE QPSK)
239 | 6772 | 1833 1500
276 | 6784 | 18.07 150.0
10176 | LTEFDD (BCFOMA. TR, 10 Wir 360 | 7256 | 1968 | 301 | 1500 | 296%
1 )]
51| 7648_| 2217 150.0
84| 74 20.72 150.0
67 | 67. 1741 | 301 | 1500 | *96%

1077 LTE-FDO (SC-FOMA, 1 RB, 5 MMz,
GPSK)

N|<| XINI=<<! xIN|<| XIN|<| X|N|=<] X[NI<] XIN|<| XIN|<| XiN|<| XIN[<| X|N|<| X|N[=<| XINI|<| XIN|<| X|N|<I X|N|<| X

CAG
4 7,82 18.40 1500
278 37.99 | 18.17 150.0
10178- | LTE-FDO (SC-FOMA, 1 RE. 5 MHz. 16 .57 239 | 1058 | 301 | 1500 | £96%
CAE QAM)
40| 7632 | 2208 150.0
80 | 7301 | 2061 150.0
10176- | LTE-FDO (SC-FOMA, 1 RB, 10 MHz, 21 | 7022 | 1803 | 301 | 1500 | 86 %
CAE 64-GAM)
301 | 7321 | 2007 150.0
341 | 7163 | 1902 150.0
10180- | LTE-FDD (SC-FOMA, 1 RB, 5 MHz, 64- 292 | 6838 | 1675 | 301 | 1500 | +86%
CAE QAM)
263 | 7042 | 1831 50.0
308 | 6953 | 1764 1500
10181- | LTE-FOD (SC-FOMA, 1 RB, 15 MHz, 267 | 6713 | 1740 | 301 | 1500 | £9.6%
CAD QPSK)
240 | 6781 | 1839 160.0
278 | 6797 | 1816 150.0
10182- | LTE-FDD (SC-FOMA, 1 RE, 15 MHz, 357 | 7237 | 1957 | 301 | 1600 | £96%
cAaD 16-QAM)
348 | 71629 | 2207 150.0
379 | 7388 | 2060 1500
10183- | LTE-FOD [SCFOMA, 1 RB, 15 MHz, 192 | 6834 | 1674 | 301 | 1500 | £9.6%
AAC 84-QAM)
263_| 7039 | 1830 150.0
307 | 6951 | 17.83 150.0
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10184~ LTE-FDO {SC-FOMA, 1 RB, 3 MHz, 2.68 6717 | 1742 | 301 1500 | =96%
CAD QPSK)

2.41 6784 | 18.41 150.0

279 68.01 18.18 150.0
10185- LTE-FOD (SC-FDMA, 1 RB, 3 MHz, 18- 3.58 7244 | 1981 3.01 1500 | 296%
CAD QAM) b -

3.50 7639 | 2212 1500

3.81 7396 | 2064 150.0
10186- LTE-FDD {SC-FDMA, 1 RB, 3 MHz, B4- 293 6838 | 1677 | 301 1500 | +96%
AAD QAM) =

264 7046 | 1834 150.0

3.09 6957 | 17.67 150.0 ]
10187- | LTE-FDD (SC-FDMA, 1 RB, 1.4 Mz, 289 67.25 | 17.51 3.01 1500 | 1+96%
CAE QPSK)

243 67.98 | 1853 150.0

2.80 68.08 | 1828 150.0
10188- | LTE-FOD {SC-FDMA, 1 RB, 1.4 MHz, 389 7308 | 1999 | 301 1500 | £96%
CAE 16-QAM)

364 7724 | 2258 150.0

394 7467 | 2105 150.0
10189- | LTE-FDD (SC-FDMA, 1 RB, 1.4 Mz, 299 6875 | 1702 | 301 1500 | $96%
AAE 64-QAM)

2.71 7095 | 18.86 150.0

3.15 6999 | 17.95 150.0
10193- IEEE 802.11n (HT Greenfiekt. 6.5 Mbps, 432 6674 | 1606 | 000 | 1500 | 296%
CaC BPSK)

4.14 67.59 | 16.37 150.0

4.34 6628 | 1583 150.0
10104 IEEE 802 11n {(HT Greenfiel!, 39 Mbps., 4,46 66.98 1618 | 0.00 1500 | +96%
CAC 16-0AM)

424 6767 | 1648 150.

6657 | 1598 1500

101085- IEEE B02.11n (HT Greenfieki, 65 Mbps, 450 6699 | 1621 | 000 | 1500 | +96%
CAC | 64-QAM)

425 67. 16.46 1500

454 6. 1599 150.0
10186~ | IEEE B02.11n (MT Mixed, 6 5 Mbps, 431 66.74 1605 | 000 | 1500 | £96%

CAC BPSK)

411 | 6751 | 1632 500

10197 | IEEE B0Z.13n (HT Mixod, 36 Mops, 16- 447 | 66908 | 1620 | 000 | 1500 | £96%
QAM)

4.24 67.66 16.48 150.0
451 66.59 1597 150.0
449 66.99 1821 0.00 1500 | +96%

10198- IEEE B02.11n (HT Mixad, 85 Mbps, 64-
CAC QAM}

424 67.60 1645 150.0
453 66.62 15.99 150.0
426 66.77 16.02 0.00 1500 | £868%

10219- |IEEE B02.11n (HT Muxad, 7.2 Mbps,
CAC BPSK)

4.07 67.62 16.34 150.0
4.28 66.34 15.79 150.0
447 66.94 16.18 0.00 1500 | +96%

10220- IEEE 802.11n (HT Mixed, 43.3 Mbps, 16-
QAM)

4.23 67.62 16.46 50.0
4.50 86.55 15.96 50.0
451 6694 16.20 0.00 500 | £96%

10221- IEEE B02.11n (HT Mixed, 72.2 Mbps, 64-
CAC QAM)

Ni<| XIN|[<] xIN|=<| x[Ni<] XN xiNI<€]  xIN|=] XN XINI< XIN[<] X|N|< XN|<| X{N|<] X[|NI<| XINI<| XiNi<| X
2

426 | 6758 | 1645 150.0
455 | 66.56 | 1598 150.0
10222- | [EEE 802.11n (HT Mixed, 15 Mbps, 488 | 67.02 | 1633 | 000 | 1500 | =96%
CAC BPSK)
467 | 6732 | 1657 150.0
4.90 72 | 1613 150.0
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10236- LTE-TDD {SC-FDMA, 1 RB, 10 MHz, 718 8198 21',35 65.02 650 296 %

CAD 54-QAM)

391 | 8616 | 2384 850
962 | 8944 | 2518 850
636 | B453 | 2470 | 602 | 650 | 296%

10237- LTE-TDD (SC-FDMA, 1 RB, 10 Mz,
CAD QPSK)

HCTCO,,LTD.

EX3DV4- SN:3863 Ageil 25, 2018
10223 IEEE 802.11n (HT Mixed, 90 Mbps. 16- X 515 6721 16.44 0.00 160.0 £96%
CAC QAM)

Y 4.85 67.37 16.57 150.0

Z 520 66.97 18.28 150.0
10224- IEEE 802.11n (HT Mixed, 150 Mbps, 64- | X 492 6713 16.32 000 150.0 £96%
CAC QAM)

Y | 470 | @749 | i858 150.0

F4 494 66,83 16.11 150.0
é&?— UMTS-FDD (HSPA+) X 2.60 6616 1483 0.00 150.0 +96%

Y 241 67.00 14.35 150.0

Z | 250 | 6542 | 1454 150.0
10228- LTE-TDO (SC-FOMA, 1 RB, 1.4 MHz, X 23 85.19 2312 6.02 85.0 +96%
CAA 16-QAM)

Y T7.42 11.37 26.44 65.0

Z 10.58 2,51 26.91 65.0
10227- LTE-TDO (SC-FDMA, 1 RB, 14 MMz, X 7.55 12.84 2172 8.02 650 +96%
CAA 64-QAM)

Y 6.51 87.87 2448 65.0

Z 10.25 9062 | 2565 65.0
10228~ LTE-TDD (SC-FOMA, 1 RB, 14 MHz, X 6.67 8548 2512 6.02 65,0 +96%
CAA QPSK)

y 4 3.69 80.81 24.9% 65.0

& 6.44 87.27 27.13 65.0
10228 LTE-TDD (SC-FOMA, 1 RB, 3 MHz, 16- @ X 7.78 a4.18 269 8.02 65.0 +96%

| CAB QAM)

Y 5.69 89.39 25.70 65.4

Z ) 00 91.18 26.39 85
10230- LTE-TDD {SC-FDMA, 1 RB, 3MHz, 64- | X 7.14 8192 2134 802 &5 +06%
CAB QAM)

Y 585 86504 23,80 65.0

Z 954 8932 2515 65.0
10231~ LTE-TDD {SCFDMA_ 1 RS8, 3 MHz, X 6.36 84.50 2469 6.02 65.0 296%
CAB CPSK)

Y 3.5 79.82 24.51 65.0

Z 616 86.30 26.70 65.0
10232- LTE-TDD (SC-FDMA. 1RB. 5 MHz. t6- | X 77 B84.16 2268 6.02 65.0 +086%
CAD QAM)

Y | 666 | 8937 | 2568 5.0

Z .88 81.16 26.38 65.0
10233~ LTE-TDD (SC-FOMA, 1 RB, 5§ MHz. 64- X 13 B1.90 2133 6.02 650 +96%
CAD QAM)

Y .83 B5.99 23.79 65.0

Z 51 89.29 2514 65.0
10234~ LTE-TDO (SC-FDMA, 1 RE, 5 MHz, X .09 B83.61 2425 8.02 65.0 +86%
CAD QPSK)

Y 3.42 7913 2411 65.0

4 5.93 8547 26.28 85.0
10235- LTE-TOD (SC-FOMA, 1 RB, 10 MHz, x 778 84.19 269 6.02 850 06 %
CAD 16-QAM)

Y 6.68 89541 2571 65.0

F4 989 91.19 26.39 85.0

X

Y

2

X

Y

2z

X

Y

Z

352 | 7981 | 2452 850
6.16_ | 8634 | 2672 650
10238 | LTE-TDD (SC-FOMA. 1 RB, 16 Mz, 775 | 8414 | 2267 | 602 | 650 | 96%
CAD 16-QAM)
666 | 8035 | 2568 850
886 | 9113 | 2647 65.0
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10235- | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, X | 7.1 B1687 | 2132 | 602 | 650 | 296%
CAD 64-0AM)

Y | 581 B595 | 2378 65.0

Z | 948 8925 | 2513 65.0
1024p- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X | 634 B451 | 2469 | 602 | 650 | +96%
CAD aPsK)

Y | 352 7081 | 2452 65.0

Z | 614 B6.30 | 26.70 65.0
10241- | LTE-TOD (SC-FDMA, 50% RB. 14MHz. | X | 7.98 81.00 | 2433 | GO8 | 650 | 206%
CAA 16-QAM)

¥ 514 81.54 | 2553 65.0

— Z 7 26 7971 | 2464 85.0

10242- | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz. | X .47 7699 | 2266 | 698 | 650 | +96%
CAA GJ-QAM}

Y | 499 7745 | 23.83 65.0

Zz 6.91 7B.72 24,15 65.0
10243- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 540 7434 | 2244 | 698 | 650 | £96%
CAA QPSK)

Y | 421 73.63 | 2307 65.0

Z | 561 7534 | 23.62 65,0
10244- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 376 67.79 285 | 308 | 650 | +96%
CAB 16-QAM)

Y | 187 6225 | 8.40 65.0

Z | 441 7162 | 16.01 65.0
10245- | LTE-TDD (SC-FDMA. 50% RB, 3 MHz, | X | 3.01 67.43 | 1264 | 398 | 650 | £9.6%
CAR £4-QAM)

Y 1.87 6205 B8.24 65.0

Z | 430 7099 | 1567 650
10246- | LTE-TDD (SC-FOMA, 50'% RB, 3MHz, | X | 405 7221 | 1544 | 388 | 650 | £86%
CAB QPSK)

¥ ) 6442 | 1044 65.0

Z | 3am 7310 | 16.90 65.0
10247- | LTE-TOD (SC-FOMA, 50% RB, 5 MHz, | X | 444 7115 | 1584 | 388 | 650 | £96%
CAD 16-QAM)

) ¢ 254 65.63 11.89 85.0

Z 1 400 70.77_| 1663 65.0
10248- | LTE-TDD (SC-FOMA, 50% RB, 6 MHz, | X | 4.38 7057 | 1556 | 398 | 650 | £06%
CAD 54-QAM)

Y | 250 6508 | 1162 650

Z | 400 7027 | 16.39 85.0
10249~ | LTE-TDD (SC-FOMA_ 50% RB, 5 MHz, | X | 6.22 7804 | 1039 | 388 | 650 | +96%
CAD QPSK) 2=

Y 43 7283 | 1B 85.0

z 502 |_77.61 | 19.84 650
10250- | LTE-TOD (SC-FDMA, 50% RB, 10 MHz, | X | 6,14 76.63 | 2038 | 308 | 650 | £9.6%
CAD 16-0AM}

Y |_a51 7400 | 1897 650

Z 5.00 73.95 19.97 65.0
10251- | LTE-TOD (SC-FDMA, 50% RB, 10MHz, | X | 6556 7372 | 1877 | 398 | 650 | +96%
CAD 64-DAM)

Y | 395 70.70_| 1695 65.0

Z | 476 71.87 | 18.65 65.0
10262- | LTE-TDD {SC-FDMA, 50% RB, 10MHz, | X | 7.4 8183 | 2108 | 398 | 650 | +96%
CAD QPSK)

Y | 554 80.56 | 2160 66.0

Z | 555 78.23 | 2133 5.0
10253- | LTE-TDD (SC-FDMA, 50% RB, 15MHz. | X | 5.77 7344 | 1925 | 398 | 650 | *86%
CAD 16-QAM)

Y .37 71.25 18.16 65.0

Z | 494 71.30_| 18.85 65.0
10254- | LTE-TDD (SCFDMA, 50% RB, 15 MHz. | X | 622 74.67 | 2011 | 398 | 650 | t96%
CAD 64-QAM)

Y| 473 7248 | 19.03 85.0

Z | 527 7227 | 1961 650
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10255- | LTE-TDD (SC-FDMA, 50% RB, 15 MHz. 676 7848 | 2116 | 388 | 650 | +96%
CAD QPSK)

516 | 7725 | 2099 5,

537 7538 | 2049 B5.
10256- | LTE-TOD (SC-FDMA, 100% RB, 14 278 | 6416 | 9893 | 268 | 65 96 %
CAA MHz, 16-QAM)

136 | 6000 | 583 65.0

318 | 6702 | 12.70 65.0
10257- | LTE-TDD (SC-FDMA, 100% RB, 14 275 | 63B4 | 969 | 398 | 650 | 96%
CAA MHz,_ 64-QAM)

138 | 6000 | 575 65.0

311 6643 | 12.31 65.0
10258- | LTE-TDD (SC-FDMA, 100% RB, 1.4 269 | 6645 | 11.77 | 398 | 850 | 296%

CAA MHz. GPSK)

125 | 6072 | 7.00 650
270 | 6795 | 1367 65,0 |
10259- | LTE-TDD (SC-FOMA. 100% RB, 3 MHz, 509 | 7324 | 1752 | 388 | 650 | +96%
CAB 16-QAM)
320 | 6861 | 14.39 65.0
440 | 7205 | 17.89 65.0 |
10260- | LTE-TOD (SC-FOMA, 100% RB, 2 MHZ, 500 | 7294 | 17,33 | 308 | 650 | $+96%
CAB 64-QAM)
320 | 6830 | 1422 650
444 | 7181 | 17.78 65.0 |
10261- | LTE-TDD (SC-FDMA. 100% RB, 3 MHz. 543 | 7943 | 2017 | 398 | 650 | +96%
CAB CPSK)
414 | 7558 | 1B.132 65.0
500 | 77.05 | 20.1€ 65.0
10262- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 611 | 7651 | 2031 | 398 | 650 | +96%
CAD 16-QAM)
448 | 7395 | 1888 65.0
98 | 7388 | 1992 | | 650
10263- | LTE-TDO (SC-FOMA, 100% RE, 5 MHz, 555 | 7370 | 1877 | 398 | 660 | +98%
CAD 64-0AM).
394 | 7060 | 1695 65.0
476_| 7184 | 1864 65.0
10264- | LTE-TDD (SC-FOMA, 100% RS, & Miz, 33 | 8156 | 2185 | 398 | 650 | 96 %

CAD QPSK)

5.45 80.22 2144 850
549 78.02 2123 65.0
5.87 7386 1953 398 650 +96%

10265- LTE-TOD (SC-FDMA, 100% RB, 10
CAD MHz, 16-QAM)

4456 7168 18.63 850

5.02 7.7 19.08 650
10266- LTE-TDD {SC-FDMA, 100% RB. 10 639 7529 20.53 368 5.0 06 %
CAD MHz. 84-QAM)

489 73.18 19.70 650

5.38 7278 18.96 650
10267- LTE-TDD {SC-FDMA, 100% RB, 10 7.04 78.96 2122 398 650 296%

CAD MHz. QPSK)

543 7789 21,30 650
5.60 7597 20.54 85.0
6.56 74.07 20.20 388 65.0 $96%

10268~ LTE-TDD (SC-FODMA, 100% RB, 15
CAD MHz, 16-QAM)

516 72.08 3,68 65.0
568 71.86 1.63 65.0
6.55 73.70 2008 3.98 65.0 196 %

10269- | LTE-TDD (SC-FOMA, 100% RB, 15
CAD MHz, 64-0AM)

NIl xiNI=<] xiNn|=<|  x(Nj<] o xIN=] XN XN XINI] XN XN XN XN XIN(<E OXEN]C] O XINECT XN X
-
3

519 | 7184 | 1947 85.0
== 568 | 7151 | 1952 65.0
10270- | LTE-TOD (SC-FOMA, 100% RS, 16 6.77 | 76.24 | 2042 | 398 | 650 | +8.6%
CAD MHz, OPSK)
540 | 7525 | 2050 650
568 | 7375 | 1979 0
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10299- LTE-FDD (SC-FDMA. 50% RB, 3 MHz,

142 62.80 9.08 0.00 150.0 t96%
AAC 16-QAM)

0.786 60.00 528 150.0
1.91 6584 11.56 150.0
121 60.93 740 0.00 160.0 £98%

10300~ LTE-FDO (SC-FDMA, 50% RB, 3 MHz,
AAC 64-0AM)

HCTCO, LTD.

EX3DV4- SN:3863 April 25, 2018
10274- | UMTS-FDD (HSUPA, Subleel 5, 3GPP | X | 2.43 66.71 | 1485 | 000 | 1500 | 96%
CAB Relf. 10}

Y 2.33 B68.15 4.74 150.0

Z | 238 6572 4.40 150.0
10275- | UMTS-FDD (HSUPA, Sublest 5, 3GPP | X A7 67.75 510 | 000 | 1500 | 296 %
CAB Rels 4)

¥ 72 7243 | 16.90 150,0

Z 36 6594 | 1397 150.0
10277- | PHS (QPSK) X 92 60.08 | 551 | 8.03 | 500 | 296%
CAA

y 1.38 5B.77 390 50.0

Z 1.98 B60.78 641 50.0
10276- | PHS (QPSK, BW BBaMHz, Rolloff 0.5) X | 308 6519 | 1055 | 903 | 500 | 296%
CAA

¥ AT 6196 | 767 50.0

z 52 67.85 | 12.76 50.0
10279- | PHS (QPSK, BW BBAMHz, Rolloff 0.38) | X 15 6540 | 1071 | 9.03 | 500 | 98 %
CAA

Y | 220 6203 | 7.77 50.0

Z | 381 6812 | 1294 50.0
10290- | COMA2000, RC1, SO55, Full Rate X | 092 54.86 | 1052 | D00 | 1500 | +96%
AAB

Y | 0433 80.00 | 542 150.0

Z | o9 6392 | 1028 150.0 ]
10291- | COMAZ0D0, RC3, SO55, Full Rate X | 056 63.07 | 034 | 000 | 1500 | +96%
AAB

Y | 029 60.00 | 506 150.0

Z | 054 6187 | 6.78 150.0
10292- | COMAZ000, RG3, SO32, Full Rate X | 078 67.26 | 1180 | 000 | 1500 | +96%
AAB

Y | o028 6000 | 538 150.0

Z | 061 6379 | 10.15 150.0
10293 | CDMAZ2000, RC3, SO3, Full Rate X | 207 7882 | 1686 | 000 | 1500 | +9.0%
AAB

Y | 039 6228 | 7.09 1500

Z | 082 6712 | 1227 150.0
10295- | CDMA2000, RC1, SO3, /BlhRate 25fr. | X | 10.77 | 8393 | 2120 | 903 | 500 | £96%
AAB

Y | 2151 | @017 | 2122 50.0

Z | 958 8417 | 2247 50.0
10297- | LTEFDD (SC-FDMA, 50% RB, 20 MHz. | X | 252 6939 | 1643 | 000 | 1500 | +96%
AAC QPSK)

Y | 256 7105 | 17.73 150.0

Z | 242 68.12 | 1558 150.0
10298- | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, | X n 6488 | 11.35 | 000 | 1500 | t86%
AAT QPSK)

Y | 056 6019 | 8.52 150.0

zZ | 113 6417 | 1122 150.0

%

Y

Z

X

Y

z

X

Y

Z

I3

Y

z

0.75_| 6000 | 472 150.0
162 | 6272 | 926 150.0
10301- | IEEE 802,160 WIMAX (29:18, 5ma, 438 | 6524 | 1703 | 417 | 500 | z96%
ARA 10MHz. QPSK. PUSC)
410 | 6608 | 16099 500
4.53 6517 17.06 500
10302- | IEEE 802.16e WINAX (29:18, 5ms, 4B7 | 6587 | 17.74 | 496 | 500 | 96%
AAA 10MHz, QPSK. PUSC. 3 CTRL symbols)
452 | 6636 | 1757 50.0
500 | 6570 | 17.71 50.0
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10303« IEEE 802 18a WIMAX (31:15, Sms,

a6l 6556 | 17.556 | 496 | 500 | +96% |
AAA 10MHz, B4QAM, PUSC)

440 66.71 17.70
4.76 65.34 17.52 50,
447 65.53 17.12 47 50. +96%

10304- | IEEE B02 162 WIMAX (29,16, 5ems,
AAA 10MHz, G4GAM. PUSC)

4.7 656.24 17.0 50.0
4,56 65,19 17.0 50.0
418 67.59 18.77 6.02 35.0 96 %

10305- | IEEE B02.16e WIMAX (31:15, 10ms,
AAA 10MHz, B40AM, PUSC, 15 symbols)

3.89 6796 | 176 35.0

433 67.73 19.1¢ 35.0
10308- IEEE B02,16e WIMAX (29:18, 10ms, 444 66.50 | 1852 6.02 350 | +96%
AAA 10MHz. 64QAM, PUSC, 18 symbols)

4.16 67.24 | 17.98 350

4.60 66.59 1878 35.0
10307~ IEEE 802.160 WIMAX (29:18, 10ms, 434 66.59 18.45 6.02 35.0 +96%
AAL 10MHz, QPSK, PUSC, 18 symbols} e

408 67.23 1784 350

4.50 66.72 18.72 35.0
10308~ IEEE 802.16e WIMAX (29:18, 10ms, 432 66.82 18.60 6.02 350 +96%
AAA 10MHz, 16QAM, PUSC)

406 6754 | 1808 350

4.48 66.95 18.87 35.0
10305 IEEE 802.16e WIMAX (29:18, 10ms, 448 66.56 18.61 6.02 350 £96%
AAR 10MHz, 18QAM, AMC 2x3, 18 symbols)

4.7 67.31 18.10 35.0

454 6674 | 1800 350 ]
10310- IEEE B0Z 160 WIMAX (29-18, 10ms, 440 66.58 1852 | 602 350 +86%
AAA 10MHz, OPSK, AMC 2x3. 18 symbols)

4.14 6740 | 1805 350

455 6667 | 1876 35.0 ]
10311- LTE-FDD {SC-FDMA, 100% RB, 15 288 6863 | 1610 | 000 1500 | £96%
AAC MHz. QPSK)

2 BB 70.38 | 17.20 150.0

2 77 67.46 532 150.0
10313- IDEN 1:3 5,55 71.03 437 | 699 70.0 t96%
AAA

2.76 72.05 15.47 70.0

2.49 69.17 1417 70.0
10314- iDEN 1:6 6.09 8123 | 2099 | 1000 | 300 +96%
AAA

7.74 BB.37 2407 30.0

389 76.29 19.81 30.0

10315 IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 1.04 63.85 1496 017 156.0 +06%

AAE Mbps, 96pc duty cyce)

105 65.58 16.18 150.0
0.96 62.52 14.00 50.0
10316- 1EEE 802.11g WiFi 2.4 GHz (ERP- 435 66.66 16.11 0.17 500 | £96%

AAB OFDM, 6 Mbps, 96pc duty cycle)

412 67.27 16,33 150.0

10317- IEEE 802 11a WiFi 5 GMz (OFDM, 6 435 66.66 16.11 0.17 1500 | =96%

AAC Mbps. 96pc duty cycle)

i<l xinl<| xinl<|l =iN[=l XNl xIN[=<] XxINE<] O XINE<] XN XN XN XN XN XN XN NG X

412 67.27_| 1633 150.0
430 66.31 | 1596 150.0
10400- |EEE B02.11ac WiFi (2004Hz. 64-QAM, 442 696 16.15 .00 150.0 296%
AAD 98pc duty cycle)
4.13 6743 | 16,04 150.0
4.47 B66.60 15.95 1500
10401- | IEEE B0Z.11ac WIFI (40MHzZ, 64-QAM, 508 66.77 | 1617 | 000 | 1500 | +96%
AAD _98pc duty cycle)
5.02 67.75 | 1671 150.0
5.22 6685 | 16.19 150.0
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10402- IEEE B02.11ac WiFi (B0MHz, 54-CAM, x 543 6735 | 1836 | 000 | 1500 | +968%
AAD 99pa duty cycle)

Y 523 87.61 16.59 150.0

Z 546 6708 | 16.18 150.0
10403- | COMA2000 (1xEV-DO, Rev, 0) X | og2 64868 | 1052 | 000 1150 | +868%
AAB

Y | 038 60.00 542 115.0

z 0.82 6382 | 1028 115.0
10404- | COMA2000 (1xEV-DO, Rev. A} x| 082 64868 | 1052 | 000 | 1150 | £96%
AAB

Y | 038 €0.00 5.42 115.0

Z 0.92 6382 | 10.28 115.0
10406- | COMA2000, RC3, S032, SCHO, Full X | 681 B223 | 1819 | 000 | 1000 | £96%
AAB Rate

Y | 10000 | 9995 | 18.83 100.0

Z | 4579 | 10843 | 26.26 100.0
10410- | LTE-TDOD (SC-FOMA, 1 RB, 10 MHz, X | 330 7441 1515 | 323 800 | £96%
AAD QPSK. UL Subtrame=23.4,7,89,

Subframe Coaf=4)

1611 | 9820 | 2253 B0.0
2308 | 102.83 | 2532 800
096 | 6296 | 1443 | 000 | 1500 | 296%

0.99 64.96 1577 150.0
0.90 61.91 1352 160.0
432 68.72 1613 0.00 150.0 +96%

10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1
AAA Mbps. 99pc duty cycle)

10416- | IEEE 802.11g WiFi 2.4 GHz (ERP-
AAA OFDM, 6 Mbps. 99pc duly cycie)

XINI=<| XIN[<| XiN[<] XIN[<
£
-

g 67 47 .39 150.0
4.34 .34 91 150.0
10417- IEEE 802.11amh WiFi 5 GHz (OFDM, 6 432 66.7 16.13 0.00 1500 [ £96%
AAB Mbps, 99pc duty cydle) s
Al 67.43 6.39 150.0
————— 434 32 591 150.0
10418- IEEE B02 11g WiFi 2 4 GHz (DSSS- 4N 66.93 16.18 0.00 1500 | 296%
AAA OFDM, 6 Mbps, 99pc duty cycle, Long
preambule)
Y 4.10 67.68 16,50 150.0
Z 433 65,49 15.93 150.0 ot
10419 IEEE 802.11g WiFi 2.4 GHz (DSSS- X 433 66.86 16.17 0.00 1500 L96%
AAA OFDM, 6 Mbps. 39pc duty cycle, Short
preambule)
Y 4.11 87.59 16.46 150.0
Z 435 66.43 15.93 150.0
10422- 1EEE B02.11n (MT Groenfiold, 7.2 Mbps, | X 443 66.84 16.18 0.00 1500 | 296%
AAB BPSK)
Y 4.21 67.51 16.45 150.0
r4 4.46 66.43 16.95 150.0
10423 IEEE 802.11n (HT Greenfield. 43.3 X 4.56 67.08 18.27 0.00 150.0 96 %
NMbps, 18-QAM)
Y 430 67,73 52 150.0
Z 4.61 66.7 16.06 150.0
10424 1EEE 802 11n {HT Greenfieid, 72.2 X 4.49 67.05 24 0.00 150.0 +96%
Mbps. 64-QAM)
Y 423 67.65 16.49 150.0
Z 4.53 66.66 16.03 150.0
10425- IEEE 802 11n (HT Greenfield, 15 Mbps, X & 67.24 16.43 0.00 1500 | 296%
AAB BPSK)
XY 4.85 67.48 16.62 150.0
Z 516 66.98 16.26 1500
10426- 1EEE 802 11n (HT Greenfield, 50 Mbps, X 513 67.32 16.47 0.00 1500 | 296%
AAB 16-QAM)
Y 4.90 67.67 16.71 150.0
Z 518 87.07 16.30 150.0
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10427- | IEEE 802.11n (HT Groenfiek, 150 Mbps, 510 | 6711 | 1636 | 000 | 1500 | 96 %
AAB 64-QAM)

487 | 6747 | 166 150.0
517 | 6696 | 16.24 150.0
10430- | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) 440 | 7318 | 1878 | 000 | 1500 | +9.6%
AAB
518 | 7779 | 19.68 150.0
407 | 7086 | 17.81 1500
10431- | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) 393 | 67.31 | 16.00 | D00 | 1500 | 98%
AAB
367 | 6821 | 1608 1500
397 | 6678 | 15.76 1500
10432- | LTEFDO (OFDMA, 15 MHz, E-TM 3.1] 425 | 6714 | 1617 | 000 | 1500 | £98%
AAB
400 | 67.91 40 1500
= 429 | 66,70 93 150.0
10433- | LTE-FOD (OF DMA, 20 MiHz, E-TM 3.1) 461 | 67.08 327 | 000 | 1500 | +9.6%
AAB
426 | 67.71_| 1652 150.0
455 | 6670 | 1605 150.0
10434- | W-COMA (BS Test Model 1, 64 DPCH) 457 | 7423 | 1862 | 000 | 1500 | £96%

496 o 18.39 150.0
413 71.55 17.59 150.0
i 7405 14.97 33 80.0 £98%

10435- LTE-TDD (SC-FDMA, 1 RB, 20 MHz,
AAC QPSK. UL Subframe=23.4,7.8.9)

1258 95.13 21.66 80.0
20.50 10113 | 2483 80.0
316 67.07 14.83 0.00 1500 | 296%

10447~ LTE-FDD {OFDMA, 5 MHz, E-TM 3.1,
AAB | Clipping 44%)

272 66.94 13.70 150.0
3.20 6646 14.68 150.0
67.10 15.87 0.00 1500 | 296%

10446~ LTE-FDD (OFDMA, 10 MHz, E-TM 3.1,
AAB Clippin 44%)

3.57 68.05 15.89 150.0
66.56 15.62 150.0
09 66.88 16.07 0.00 1500 | £96%

k; .

10449- | LTE-FOD (OFDMA, 15 MHz, E-TM 3.1,
AAB Cliping 44%)

3.88 67.77 16,33 150.0
412 66.51 15.82 150.0
A3 66.88 16.12 0.00 1500 | +96%

10450- | LTE-FOO (OFDMA. 20 MHz, E-TM 3.1,
AAB Clipping 44%)

410 67.50 18640 150.0
433 66.45 589 150.0
296 68.79 1405 .00 150.0 206%

10451%- W-CDMA (BS Test Model 1, 64 DPCH,
AAA | Cigping 44%)

ralel xINI<| x| seinl<] xini=] xiNn|<] o xiN[<] O Xx|MN[<]  xINj<€ X IN|<| XIN[<|  XIN[<| XN XINI<C] XN XN X
w
z

228 | 6525 | 1104 150.0
303 | 6633 | 1405 150.0
10456- | IEEE BO2.11ac WIFI (160MHz, 64-OAM, 603 | 67.73 | 1667 | 000 | 1500 | 96%
AAB | 99poduly cycle)
614_| 6884 | 1723 150.0
600 | 6766 | 16.51 1500
10457- | UMTS-FOD (DC-HSOPA) 67 | 6547 | 1686 | 000 | 1500 | £+96%
AAA
357 | 6644 | 1621 1500
366 | 6500 | 15.61 1500
10458- | COMAZOO0 (1#EV-DO, Rev. B, 2 382 | 7177 | 1694 | 000 | 1500 | +96%
AAA carriers)
233 | 6601 | 1248 1500
366 | 7024 | 1855 150.0
10456- | COMAZO000 (IXEV-DO, Rev. B, 3 504 | 7006 | 1838 | 000 | 1500 | £9.6%
AAA carers)
233 | 6008 | 1647 1500
293 | 6874 | 1797 150.0
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10460- UMTS-FDD (WCDMA, AMR) X 0.82 68,06 15.67 0.00 1500 $96%
AAA

Y | 152 | 804 21.00 150.0

F4 0.70 65, 13.81 150.0
10461 LTE-TDD {SC-FDMA, 1 RB, 1.4 Mz, X 1.71 68.46 13.76 3.28 B80.0 £96%
AAA QPSK. UL Sublrame=2.3.4.7,8.9)

Y | 1873 | 10414 | 2537 80.0

z 16.72 101.23 26.84 80.0
10482 LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 096 60.00 7.25 3.23 80.0 296 %
AAA 168-QAM, UL Subframe=234,7.8,8)

¥ 0.26 5518 .00 80.0

Z | 102 | 6147 | 887 80.0
10483 LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 0.96 60.00 78 3.23 80.0 296 %
AAA 64-QAM, UL Subframe=2,3 4,7 8 9)

ye 3.83 65,07 610 80.0

r4 0.88 60.00 758 80.0
10464 LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X 135 6572 12.08 3.23 80.0 +96%
AAA | QPSK. UL Subtrame=234,78.9)

Y 3.75 6277 18.52 80.0

Z 9.51 92.26 2285 B80.0
10465- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16- X 0.95 60.00 7.20 323 B80.0 2896 %
AAA QAM, UL Subframe=2,3.4.7 8,9}

Y 0.25 55.06 2.87 80.0

z 0.96 60.91 853 80.0
10466 LTE-TDO (SC-FDMA, 1 RB, 3 MHz. 4. X o8ar 60.00 6.75 323 800 +86%
AAA QAM, UL Subframe=2,3,4.7,8.8)

Y 3.08 64.38 591 80.0

2 0.68 80.00 754 80.0
10467~ LTE-TDD (SC-FDMA. 1 RB, 5 MHz, X 1.38 66.05 1223 323 80.0 +96%
AAC QPSK, UL Subframes2,3,4,7.8,9)

Y 4.97 86,13 19.58 800

2 1148 94 80 23.38 80.0
10469~ LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 18- X 005 €0.00 7.22 323 800 +96%
AAC OQAM, UL Subltrame=2.3.4,7.89)

Y 0.26 55.12 2.95 80.0

Z | 087 | 6107 | 863 80.0
10469 LTE-TDD {SC-FDMA, 1 RB, 5§ MHz, 64- X 0.96 60.00 875 323 80.0 +96%
AAC OAM, UL Subdrame=234.7.8.9)

Y 373 6504 6.11 80.0

z 0.88 60.00 7.54 800
10470 LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 1.38 66.03 2z 323 80.0 +96%
AAC QPSK, UL Subframn=2.3,4.7.8.9)

Y 504 86.32 19.63 80.0

Fi 11.56 94.91 2342 80.0
10471 LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16- | X 085 60,00 21 323 800 +96%
AAC QAM. UL Subframe=2.34,7,8.9)

Y | 025 | 8611 82 80.0

Z | 087 | @&1.03 59 80.0
10472 LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 84 | X 0.96 60.00 74 323 80.0 296 %
AAC QAM. UL Subframe=2.34,7,89)

Y 8.84 67.69 6.73 80.0

z 0.88 60,00 7.53 80.0
10473- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 137 66.01 1220 323 B0.0 496%
AAC QPSK, UL Subframe=2,34,7.8.9}

Y 4.94 86.08 19.55 80.0

Z 1145 9477 2337 B0.0
10474- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16- | X 0.94 60.00 7.21 323 80.0 +96%
AAC QAM, UL Sublrarme=234.7.8.9)

Y | 025 | s508 | 201 80.0

r4 0.96 61.01 8.58 80.0
10475 LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64- | X 0.96 60.00 6.74 323 800 +96%
AAC QAM, UL Subframe=2.3.4.7.8.9)

¥ 548 85.71 81 80.0

Z 0.88 60.00 7.53 80.0
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10477~ LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 18-

0.64 €0.00 719 323 800 | £96% |
AAC QAM, UL Subframe=2.3.4,7,89)

025 | 5502 | 282

10478- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 64-

096 | 6000 | 673 | 323

0| t96%
AAC QAM, UL Subframe=2,3.4,7,8,9)

028 | 5387 | 138 0.0

088 | 6000 | 752 80.0

10479 LTE-TDD {SC-FDMA, 50% RB, 1.4 MHz,

321 | 7274 | 633 | 323 | 800 | 396%
AAA QPSK, UL Subtrame=2.3 4,7 8.9)

38.60 110.75 | 27.52 80.
6.66 8468 21.96 80.
80

10480- | LTE-TOD (SC-FDMA, 50% RB, 1.4 MHz, 208 | 6462 | 1124 | 323 0 | 06%
AMA 16-QAM, UL Subframe=2,3,4,7.8,9)

103 | 6193 | 880 80.0

436 | 7413 | 16.27 §0.0
10481~ | LTE-TOD (SC-FDMA, 50% RB, 1.4 MHz, 178 | 6275 | 1002 | 323 | 800 | 296%
AAA 64-QAM, UL Sublrame=2,3,4 7,6,9)

084 | 6000 | 733 80.0

324 | 7004 | 1431 80.0
10482. | LTE-TOD (SC-FOMA. 50% RB, 3 MHz, 173 | 6495 | 1200 | 223 | 800 | =96%
AAA QPSK, UL Subframe=2,3.4.7.6,9)

0B4__| 6000 | 770 B0.0

175 | 6557 | 13.09 80.0
10483 | LTE-TOD (SC-FDMA, 60% RB, 3 MHz, 161 | 61.02 | 213 | 223 | 800 | :96%
AAA 16-QAM, UL Subframe=2.3.4.7.8.9)

09| 6000 | 648 80.0

256 | 6679 | 1319 80.0
10484- | LTE-TDO (SC-FDMA, 50% RB. 3 MHz, 161 | 6082 | 002 | 223 | 800 | £98%
AAA 64-CAM, UL Subfiame=23,4,7,8.9)

111 | 6000 | 648 80.0

245 | 66.04 | 1285 80.0
104B5- | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, 7006 | 1566 | 223 | 800 | £96%
AAC QPSK, UL Sublrame=2,3,4,7,9.9)

% | 6850 | 1364 80.0

229 | 6871 | 1573 800

10486- | LTE-TDD {SC-FDMA, 50% RB, 5 MHz, 237 | 6668 | 1303 | 223 | 800 | t96%

AAC 16-QAM, UL Sublrame=2,3.4.7,8,8)

124 60.58 856 800
2.33 6568 13.73 80.0
237 6534 12.66 223 80.0 *96%

10487- LTE-TDD {SC-FDMA, 50% RB, 5 MHz,
AAC £4.0AM, UL Subframe=2,3.4,7,8,9)

1.24 60.28 875 B0.0
2.35 6541 13.59 80.0
319 71.23 17.45 223 80.0 +96%

10488~ LTE-TDD (SC-FDMA, 50% RS, 10 MHz,
AAC QPSK, UL Subframe=2.3.4.7,8.9)

29 73.05 1824 80.0
2.77 69.32 17.00 80.0
N 68.38 16.16 223 a0.0 +96%

10482 LTE-TDD (SC-FOMA, 50% RB, 10 MHz,
AAC 16-QAM, UL Subltrame=23,4.7.8.9)

) 80.0
291 66.98 94 80.0
RE] 223 &0 £96%

10490- LTE-TDD {SC-+DMA, 50% RB, 10 MHz
AAC 64-QAM, UL Subframe=2.3.4.7,8.9)

81| esa7r | 1572 80.0

70461 | [TE-T00 (SC-FOMA 50% RB, 15 MHZ, 47 | 7014 34| 220 | 800 | $96%

AAC OPSK, UL Sublrame=2,34.7,8.9)

i<t xinl<|  xiNl<] xinl=<| xini<| xiNn|<E xIN[=<] X[N[=] O XIN(<] XINI<€] XINI<] XN XINI= XN XN XN X
g

03 70.90 17.92 80.0
12 68.57 6.90 80.0 ==t
10492+ LTE-TDD (SC-FDMA, 50% RS, 15 MHz, 59 67.96 1653 223 80.0 +96%
ANC 16-QAM. UL Sublrames2. 34,78 .9)
3.13 66.26 16.56 80.0
332 66.68 16.23 80.0
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104583- LTE-TDD (SC-FOMA, 50% RB. 15 MHz, | X 3.65 67.84 16,48 223 80.0 +06%
AAC 64-CGAM. UL Subframe=2.3.4.7.8.9)

Y 317 88.05 16.43 80

Z | 338 | 6661 | 16.21 80.
10454~ LTE-TDO (SC-FOMA, 50% RB, 20 MHz, | X 372 71.32 17,72 223 80 +06%
AAC QPSK, UL Subframa=2.3.4.7,8,9)

\'g 326 7217 18.50 80.0

Z | 33 | 6367 | 17.25 80.0
10495~ LTE-TDO (SC-FDMA, 50% RB, 20 MH2, | X 362 6825 16.75 223 80.0 +06%
AAC 16-QAM. UL Subframe=2.3.4.7.8.9)

Y 318 68.50 16.54 80.0

Z 3.33 6685 16.42 80.0
10496 LTE-TDD (SC-FDMA, 50% RB, 20 MHz. | X 37 8307 18,72 223 80.0 +06%
AAC 64-0QAM. UL Subframe=2.34.7 8.9)

Y .25 6828 16.85 80.0

Fi A3 65.81 16.38 800
10497~ LYE-TDD (SC-FDMA, 100% RB, 1.4 X 07 60.00 8.19 223 80.0 +06%
AAA MHz, GPSK, UL Subframe=2,34,7 8.9)

Y. 0.87 £0.00 5.68 80.0

Zz 1.16 61.09 964 800
10458~ LTE-TDD (SC-FDMA_ 100% RB, 1.4 X 124 60.00 Kl 223 80.0 +9.6 %
AL MHz, 16-QAM, UL

Subframe=2,3,4.7 8.9}

Y 151 €0.00 4.12 80.0

F 1.24 €0.00 797 80.0
10450 LTE-TDO (SC-FDMA. 100% RB, 14 X 1.26 60.00 6.97 223 800 *86%

AAA MHz, 64-QAM, UL

Subframe=2,34,7.8.9)
1.84 60.00 3.85 80.0
= 126 | 6000 | 782 80.0
10500~ LTE-TDO (SC-FDMA, 100% RB, 3 MHz 258 70.59 1641 223 80.0 +06%
AbA QPSK, UL Subframe»2.3 4.7 8,.9)
247 71.37 16.06 80.0
247 £3.90 18.23 80.0
10501- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 277 87.13 144 223 800 +96%
AAA 16-QAM. UL Subframe=2,34.7,8,9)
182 64.08 11.77 80.0
261 66.45 14.70 80.0
10502- LTE-TDD (SC-FDMA, 100% RB, 3 MMz, 280 66.92 1424 223 30.0 +96%
AAA 64-QAM, UL Subframes2,3.4.7,8,9)
B0 63.62 11.44 80.0
265 6633 1458 80.0

10503- | LTE-TOD (SC-FDMA. 100% RB, 5 MHzZ. 315 | 7101 | 17.3¢ | 223 | 800 | $96%

AAC QPSK, UL Subframe=2,3.4.7.6.9)

10504~ LTE-TDO (SC-FDMA, 100% RB, 5 MHz,
AAC 16-QAM. UL Subframe=2.34.7,8,9)

.90

3.18 63.25 16.08 223 800 +96%
34
i

10605~ LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 3.26 63.13 16. 04 223 80.0 +96%

MiN[=C|  XiN|<<]  XimNf=g] MIN|<C| XN XN XNl XN

AAC 64-QAM. UL Subframe=2.34.7,8.9)
278 68.31 15.63 800
2.99 65.83 15.86 800
10506~ LTE-TDD (SC-FDMA, 100% RB, 10 368 7118 1764 223 80.0 96 %
AAC MHz, QPSK. UL Subframe=2.3 4,788}
3.23 71.98 1840 80.0
3.28 8954 17.18 80.0
10507- LTE-TDD (SC-FDMA. 100% RB, 10 380 €8.17 16.71 223 80.0 +96%
AAC MHz, 16-QAM, UL
Subframe=2.3.4.7.8.9)
Y 3.16 68.41 16.88 800
Z 3.32 89 16.38 80.0
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10508~ | LTE-TDD (SC-FDMA, 100% RB, 10 X | 369 6788 [ 1667 | 223 B0O | 296% |
AAC MHz, 64-CAM, UL

Subframe=2,3.4,7,8,9)
Y| 323 6818 | 16.79 80.0
2 342 6674 | 16.35 80.0
10508- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 408 7027 | 17.38 | 223 | B0.0 | +96
AAC MHz, QPSK, UL Subframe=2.34.7.8.9)
Y | 357 7054 | 17.94 B0.0
Z | 3n 6892 | 16,97 B0.0
10510- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 408 6797 | 1686 | 223 | B0OO | +96%
AAC MHz, 16-QAM, UL
Sublame=2.34.789)
356 67.74_| 1696 50.0

i~ Z | 382 6686 | 16.53 80.0
10511- | LTE-TDD (SC-FDMA, 100% RB, 15 497 6781 | 1683 | 223 | B0.0 | +96% |
AAC MHz 64-QAM, UL

Subframe=2,34,7,8.9)
Y | 364 67.61 | 16.92 80.0
Z | 390 €6.70 | 16.51 80.0
10512- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 418 7135 | 1766 | 223 | 800 | 296%
AAC MHz, QPSK. UL Sublrame=2.3.4.7.8.9)
Y | 366 7162 | 1B.28 80.0
2| 377 69.95 | 17.25 80.0
10513 | LTE-TDD (SC-FDMA, 100% RB, 20 X | 398 6810 | 1691 | 223 | B0O | +96%
AAC MHz, 16-0AM, UL
Subtrame=2.3,4.7,8.9)
347 67.78 | 17.03 80,0
Z | 370 6698 | 16,58 80.0
10514- | LTE-TDO (SC-FDMA, 100% RB, 20 4.02 67.80 | 1684 | 223 | 800 | *96%
AAC MHz, 84-QAM, UL
Subframe=2,3,4.7.8.9)
352 67.49 | 16.93 80.0
375 6669 | 1651 80.0
10515- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 092 68312 | 1448 | 000 | 1500 | 29.6%
AAA Mbps, 99pc duty cycie)
086 6532 | 1584 150.0
086 6201 | 13.50 150.0

10516- | IEEE B02.11b WiFi 2.4 GHz (DSSS, 5.6
AAA Mops, 99pe duty cycle}

0.54 7000 1671 0.00 160.0 :86%

246 9333 | 2861 150.0

10517- | IEEE BO2,11b WiFi 2.4 GHz (DSSS, 11 0.76 8484 | 14.98 | 000 | 1500 | 266%

AAA Mbps, S9pc duly cyele)

0.86 6808 | 17.56 150.0
0.68 63.15 13.53 1500
431 66.83 16.12 0.00 1500 +96%

10518- | IEEE 802.11a/ WiFi 5 GHz (OFDM. 9
| AAB | Mbps, 99pc duty cycle)

410 67,60 16.42 150.0
’ 66.40 15.88 150.0
445 66,99 1621 0.00 1500 | +96%

10519- | IEEE 802.11ah WiFi 5 GHz (OFDM, 12
cydle)

421 67.71 16.48 150.0
4.49 66.60 1589 150.0
431 66.93 1612 0.00 1500 £96%

10520- IEEE B02 11am WIFi 5 GHz (OFDM, 18
cyce)

4.08 67.63 1641 150.0
4.35 66.53 15.90 150.0
424 66.89 1610 0.00 1600 | 296%

10521~ IEEE 802.11a/h WIFiL 5 GHz (OFDM, 24
AAB | Mbps, S9pe duty cycle)

ni<i XiNl<| xNi=<| XINI<| XIN|<| XIN|<| X|N[<] XIN[< XINI<
',

401 | 6752 | 1635 150.0
= 428 | 6650 | 1587 150.0
10522- | IEEE 802.11ah WiFi 5 GHz (OFDM, 36 420 | 67.01 | 1649 | 000 | 1500 | 96 %
(AAB | Mbps, 99pc duly cycle)
402 | 6752 | 16.36 150.0
434 | 6664 | 16598 1500
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10523- | IEEE 802.11ah WiFi 5 GHz (OFDM, 48 | X | 4.22 67.02 | 1612 | 000 | 1500 | 296 %
AAB Mbps, 99pc duty cycle)

Y | 402 6785 | 1648 50.0
Z | 424 66.53 | 15.04 50.0
10524- | IEEE 802.11ah WiFi 5 GHz (OFDM. 54 | X | 4.25 6698 | 1619 | 0.00 500 | 96%
AAB Mbps. 99pc duty cycla)
Y | 400 67.65 | 1647 150.0
Z | 428 66.56 | 1595 150.0
10525- | IEEE 802 11ac WIF| (20MHz, MCS0, X | 428 6609 | 1582 | 000 | 1500 | 296%
| AAB 99pc duty cyde)
Y | 408 6689 | 1617 150.0
Z | 429 6563 | 1556 50.0
10526- | IEEE 802.11ac WiFi (20MHz, MCS1. X | 4.40 66.37 | 1583 | 0.00 500 | 296%
AAB 99pc duly cycle)
Y | 4 67.06 24 150.0
= Z | 44 65.04 69 150.0
10527- | IEEE 802.11ac WiFi (20MHz, MCS2. X | 43 66.34 87 | 000 | 1500 | z96%
AAB 99pc duty cycle)
Y| 412 67.08 | 16.2C 50.0
Z | 436 6589 | 15.62 50.0
10528- | IEEE 802.11ac WIF| (20MHz, MCS3, X | 438 6635 | 1590 | 0.00 500 | =96%
AAB _ 99pc duty cycle)
Y | 412 67.05 6.21 50.0
Z | 437 65.91 5.65 50.0
10528- | IEEE 802.11ac WiFi {20MHz, MCS4, X | 438 66.35 | 1580 | 0.00 8500 | £96%
AAB _ 99pc duty cycle)
Y | 432 67.05 | 1621 160.0
Z | 437 6581 | 15,66 150.0
10631- | IEEE 802.11ac WiFi (20MHz, MCSB, X | 4an 6637 | 1588 | 000 | 1500 | 296 %
AAB _99pc duty cycle)
Y | 407 67.03 | 16.17 50.0
Z | 435 6596 | 1564 50.0
10532- | IEEE 802.11ac WiFi (20MHz, MCS7, X | 419 6623 | 1581 | 0.00 500 | £96%
AAB _99pc duty cycle)
Y | 398 8604 | 1612 160.0
Z | 422 6581 5 56 150.0
10533~ | IEEE 802.11ac WiFi (20MHz, MCSa, X | 435 6643 | 1581 | 000 | 1500 | +95 %
AAB . 99pc duty cycle)
Y | 413 6721 | 16.24 150.0
Z | 438 6598 | 1565 150.0
10534- | [EEE B02.11ac Wi (40MHz. MCS0, X | 401 6634 | 1597 | 000 | 1500 | +96%
| AAB | 88pc duly cycle)
Y | 468 66.74 | 16.24 150.0
=== Z | 484 6804 | 1577 150.0
10535~ | IEEE 802.11ac Wi (40MHZ. MCS1, X | 485 6647 | 1603 | 000 | 1500 | +9.6 %
AAB 99pc duty cycle)
Y| 471 6681 | 1628 150.0
Z | af9 65621 | 1585 150.0
10536- | [EEE B02,11ac WiFi (40MHz, MCS2, X | 4B 6647 | 1601 | 000 | 1500 | +96 %
AAB 98pc duly cycle)
Y| 462 6684 | 1627 150.0
Z | 487 66.16_| 15.80 150.0
10537- | IEEE B02.11ac WiF| (40MHZ MCS3, X | 480 6647 | 1601 | 000 | 1500 | +96%
AAB 99pc duty cycle)
Y| an 6693 | 16.32 150.0
Z | 483 86,13 | 1579 150.0
10538- | |EEE 802,11ac WiFi (40MHz, MCS4, X | 497 6642 | 16.03 | 000 | 1600 | 96%
| AAB | 99pc duly cycle)
Y| 473 65.75 | 16.26 150.0
Z | 500 6613 | 1584 150.0
10540- | IEEE 802.11ac WiFi (40MHz, MCSE, X | 490 6638 | 1603 | 000 | 1500 | +96%
AAB  99pc duty cycle) e
Y | 487 6670 | 16.26 150.0
Z | 483 6611 | 1584 150.0
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10541~ | IEEE 802.11ac WiFi (40MHz, MCS7, 488 | 6631 | 1587 | 000 | 1500 | £96%
. 89pc duty cyde)

AAB

467 66.70 18.23 150.0
a9 66.01 15.77 150.0
5.04 66.41 16.04 0.00 1500 | £86%

10542- | IEEE 802.11ac WiFi (A0MHz, MCSS,
AAB 98pc duty cyde)

480 66.76 16.28 50.0
507 8811 15.85 150.0
1&5843- IEEE 802 11ac ;MF! (40MHz, MCS9, 51 66.49 1611 0.00 50.0 £98%
99pc duty cycie
485 66.80 16.33 150.0
514 66.14 15.89 150.0
;&sau- IEEE 802 11ac WIFi (B0MMz, MCS0, 525 6642 15.96 0.00 150.0 298 %
| 99pc duty cycie)
07 68.65 16.18 150.0
27 66.15 15.78 150.0 ]
10545+ |EEE BOR.11ac WiF: (BOMMH2z, MCS1, 42 6684 16.13 0.00 1500 | £96%
AAB S9pc duty cycle)
21 67.04 | 1634 150.0
45 66.60 15.96 150.0
:&%46- IEEE B02.11ac WiFi (80MHz. MCS2, .28 6554 1599 0.00 150.0 +36%
_ 99pc duty cycle)
.09 66.74 16.18 150.0
.31 66.30 15.82 150.0
mfﬁ IEEE B02.11ac WiF (B0MHz MCS3, .36 66,65 16.04 0.00 1500 | 296%
99po duty cycle)
5.22 67.07 16.36 150.0
539 66.38 15.86 150.0
10543~ |EEE 802.11ac WiFi (80MHz, MCS4, 550 67.24 163 0.00 1500 | +96%
AAB 89pc duty cydle)
.18 7.1 16.36 150.0
6716 1622 150.0
10650~ IEEE 802.11ac WiFi (B0MHz, MCSB, .34 66.72 16.10 0.00 1500 | t06%

AAB 99pc cuty cycse)

522 67.23 1645 150.0
5.36 66 42 15.90 150.0
528 66.50 1585 .00 1500 | 296%

10851~ | IEEE B0Z.11aG Wikt (BOMHz, MCS7,
L 99p duly cycle)

.06 66.66 16.14 150.0

10552- | IEEE 802.11ac WiFi (80MHz MCS4, 526 | 6654 | 1597 | 000 | 1500 | £96%

ARS8 | 89pc duty cycle)

07 | 6682 | 1621 1500
27 | 6623 | 1576 150.0
31 | 6648 | 1597 | 000 | 1500 | +96%

10553- | IEEE 802.11ac WIFI {80MHzZ, MCS9,
S9pc duty cycle)

511 66.71 16.17 150.0
534 66.23 15.80 150.0
567 66.75 16.04 0.00 150.0 86 %

10654 IEEE B02.11ac WIFi (160MHz, MCS0,
AAC ggpc duty cycle)

52 66.90 16.21 150.0
69 66.52 15.88 150.0
a6 66.97 16,13 0.00 1500 | 296%

10555- |EEE B0Z.11ac Wi (160MHz, MCS1,
AAC 99pc duty cycle)

5.58 67.06 16.29 150.0

10556~ IEEE 802.11ac WiFI (160MHz. MCS2, 5..80 67.08 16,18 0.00 1500 | 496%

AAC 99pc duty cycle)

63| 6723 | 1636 150.0
i 16.03 150.0
76 | 6695 | 1643 | 000 | 1500 | +8.6%

..g,..
S
2

105657- IEEE 802 11ac WiFi (160MHz, MCS3,
AAC | 99pc duty cyde)

67.06 16.29 150.0
66.73 15.98 1500

Nl ximal<]  xnt<]  xiN€] xiNi=<| XN oxinf<] XNl XN XN XN NI XENIC XN XN XNE

xlen
=19
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10558- | IEEE B02.11ac WiF| {160MHz, MCSA,
AAC 99pc duty cycie)

877 67.00 16,18 0.00 1500 [ £96%

54 | 6608 | 16.27 150.0
82 | 6687 | 1607 150.0
10560- | IEEE 802 11ac WIF| (160MHz MCS8, 79 | 6693 | 16,18 | 000 | 1500 | 96 %

AAC 99pe duty cyda)

557 66.97 | 16.30 150.0

5.82 66.74 | 16.04 150.0
10561- | IEEE 802 11ac WIFI (160MHZ MCS7, 5.72 66.92 | 1620 | 000 | 1500 | 2986%
AAC 99pc duty cycle)

5,51 66.95 32 150.0

575 66.73 | 16.07 150.0
10562- | IEEE 802 f1ac WiFi (160MHz MCS8, 577 67.06 | 16.28 | 000 | 1500 | 96 %
AAC 99pc duty cycie)

5,56 67.08 | 1639 150.0

I )i —— 5.83 6698 | 16.19 150.0

10563- | FEEE 802 11ac WiF) (160MHz MCS9, 5.87 67.06 | 1624 | 000 | 1500 | =96%
AAC 99pc duty cycie)

577 6747 | 16.55 150.0

592 66.90 | 16.12 150.0
10564- | IEEE 802.11g WiF: 2.4 GHz (DSSS- 462 6682 | 1622 | 046 | 1500 | 296%
AAA OFDM, § Mbps, 99pc duty cycle)

4.39 6743 | 1646 50.0

4.66 6647 | 16.04 60.0
10565- | IEEE 802.11g WiFi 2.4 GHz (DSSS- 482 6725 | 1656 | 046 500 | z96%
AAA OFDM, 12 Mbps, 99pc duty cycie)

456 6787 | 1681 150.0

4.56 66.91 | 16.38 150.0
10566- IEEE 802,115 WiF: 2.4 GHz (DSSS- 465 6705 | 1634 | 0456 | 1500 | z96%
AAA OFDM, 18 Mbps, 99pc duty cycle)

4.40 6763 | 1658 160.0

4.70 66.72 517 150.0
10567- | IEEE 802.11g WiF: 2.4 GHz (DSSS- 470 6752 576 | 046 | 1500 | £96%
AAA OFDM. 24 Mbgs, S9pc duty cyce)

4.46 6813 | 17.04 160.0

473 6713 | 1655 150.0

10568~ | IEEE 802.11g WiFi 2.6 GHz (0SS5
AAA OFDM, 36 Mbps, 99pc duly cycle)

4.54 66.72 16.04 046 1500 | £96%

4.23 67.04 16.1% 150.0

4.60 6547 15.91 150.0
10568 IEEE 802.11g WiFi 2 4 GHz (DSSS- 4.69 67.76 16.8 046 150.0 +96%
AAA___| OFDM, 48 Mbps, 99pc duty cyce) et

448 6853 17.28 150.0

4.70 67.28 16.65 150.0

10570- | IEEE B02.11g WiFi 2.4 GHz (DSSS-
AAA OFDM, 54 Mbps, 99pc duty cyce)

4,88 67.52 16.79 0.46 1500 [ =96%

443 68.13 17.07 150.0
4712 67.10 16.55 150.0
113 8443 1518 0486 130.0 | *86%

10571- IEEE B02,11b WiFi 2.4 GHz (DSSS, 1
AAA | Mbps. 0pc duly cyclo)

1.09 6561 16.13 130.0
1.02 6291 1424 130.0
114 6504 15.56 0.46 130.0 +98%

10572- | [EEE B0Z.11b WiFi 2.4 GHz (DSSS, 2
ops. S0pe duty cycle)

AAA Mbps. dul
11 66.40 16.63 130.0
1.07 6338 14 54 130.0
10673~ IEEE B0Z.11b WiFi 2.4 GHz (DSSS, 5.5 20 8438 218D 049 1300 +96%
ABA Mbps, 90pc duly cycle)
3515 | 13874 | 38.20 130.0
0.86 72.57 16.97 130.0
10574- IEEE B02.11b WiFi 2.4 GHz (DSSS, 11 129 71.29 18.68 048 130.0 +96%

AAA Mbps. 90pc duty cycle)

Nj=<<|  XIN|=<<| XN XINj<<] XINI<| X|N|<| XINi<| X[Ni<| XiN[<l XIN|<] XIN<l XIN[<| XIN[< XIN[<| XiN[=<| X|Ni<| X

141 | 7583 | 2140 130.0
1.02 6746 | 1665 130.0
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10575 | IEEE 802 11g WiFI 2.4 GHz (DSSS- X | 440 6656 | 16.20 | 046 | 1300 | =96 %
ARA OFDA, 6 Mbps, 90pc duty cycle)

Y | 416 67.14 | 1639 130.
Z | 444 66,24 | 1607 130.
105676- | IEEE 802.11g Wi 2.4 GHz (DSSS- X | 243 6678 | 16.30 | 046 | 130, 06 %
AAA OFDM, 9 Mbps, 90pc duty cycle)
Y | 420 67.45 | 1655 130.0
2 4,486 66.42 16.14 130.0
10577- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 459 6702 | 1646 | 046 | 1300 | =96%
AAA OFDM, 12 Mbps, S0pc duly cycle)
Y | 433 67.64 | 1668 130.0
Z | 484 6669 | 16.a1 30.0
10578- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 450 6720 | 1658 | 046 300 | z96%
AAA QOFDM, 18 Mbps. 80pc duty cycle)
Y 4.26 67.87 16.85 130.0
Z | as54 66583 | 16.41 130.0
10679- | IEEE 802 11g WIFI 2.4 GHz (DSS5- X | 424 €627 | 1575 | 046 | 1300 | 296 %
AAA OFDM, 24 Mbps. 90pc duty cycle)
Y | 308 ©6.67 | 1585 130.0
Z | _a30 6602 | 1565 130.0
10580- | IEEE BO2.11g WIF| 2.4 GHz (DSSS- X | 427 6631 | 1576 | 046 | 1300 | +96%
AAA OFDM, 36 Mbps, 90pc duty cycle)
Y | 395 66.55 77 130.
(- ™ Z | 434 66.08 68 130, |
10581 | IEEE B02,11g WiFi 2.4 GHz (DSSS- X | 441 67.27 55 | 0.46 | 130 +9.6%
ANA OF DM, 48 Mbps, S0pc duty cycke)
Y | 419 68,04 | 16.88 130.0
Z | 444 6686 | 1635 130.0
10582- | IEEE B02.11g WiFi 2.4 GHz (DSSS- X | 416 6600 | 15650 | 046 | 1300 | +96%
AAA OFDM, 54 Mbps, 0pc duty cycle)
Y | 38 6635 | 1558 130.0
Z| 423 8578 | 1542 130.0
10583- | IEEE 802.11aMh WiFi 5 GHz (OFDM, 6 X | 440 6656 | 1620 | 046 | 1300 | +96%
AAB | Mbps. S0pc duty Gycie)
Y | 416 6714 | 16.39 1300
Z | 444 6624 | 1607 130.0
10584- | IEEE 802.11am WIFI 5 GHz (OFDM, 9 X | 443 6678 | 1630 | 046 | 1300 | 96 %
AAB | Mbps, $0pc duty cycle)
Y | 420 6745 | 1655 130.0
Z | 448 6642 | 16.14 130.0
10585. | IEEE BO2 11a/h WIFI 5 GHZ (OFDM. 12 | X | 4.50 67.02 | 1646 | 046 | 1300 | +96%
AAD | Mbps, 80pc duty cycle)
Y | 433 6764 | 1668 130.0
Z | 464 66.69 a1 130.0
10686- | IEEE 802 11ah WiFi 5 GHz (OFDM, 18 | X | 4.50 67.20 58 | 046 | 1300 | £96%
ALB Mbps. 90pc duty cyde)
= Y | 426 8787 | 1685 130.0
- Z | 454 €683 | 1641 130.0
10567- | IEEE 802 11am WiFi 5 GHz (OFOM, 24 | X | 424 6627 | 1575 | 046 | 1300 | £96%
AAB Mbps, S0pc duty cycle)
Y | 396 B6.67 | 15.85 30.0
Z | 430 66.02 | 15.65 300
10588- | IEEE 802.11a/h WiFI 5 GHz (OFDM, 36 | X | 4.27 8631 | 1576 | 046 00 | 296%
AAB M d
- Y | 3956 66.55 | 1577 130.0
Z | 434 66.08 5.68 130.0
10589~ | [EEE 802 11a/h Wi 5 GHz (OFDM. 48 | X | 4.4 67.27 555 | 046 | 1300 | $96%
AAB | Mbps, 90pc duty cycle) —
Y | 419 68.04 | 16.88 130.0
Z | 444 86.86 | 16.35 130.0
10590 | IEEE 802.11am WIFI 5 GHz (OFDM, 54 | X | 4.16 86.00 | 15650 | 046 | 1300 | *068%
AAB g, 90pc duty cycha)
e Y | 388 6635 | 1568 130.0
Z| a3 €578 | 1542 130.0
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10581- [ IEEE 802.11n (HT Mixed, 20MHz, X | 456 | ©667 | 1634 | 046 | 130.0 | 96 %
| AAB | MCSO, 80pc duty cycle)
Y| 432 | 6728 | 1657 30.0
Z | 450 | 6633 | 1620 130.0
10582- | IEEE 802.11n (HT Mixed, 20MHz, X | 467 | 8695 | 1647 | 046 | 1300 | £96%

AAB MCS1, 80pc duly cycle)

Y 440 67.50 16,68 130.0
4 473 6664 16.33 130.0
10583~ [EEE 802.110 (HT Mixed, 200MMz. X 459 66.81 16.31 048 130.0 £96%

| AAB | MCS2. 90pe duty cycle)

433 67.38 16.52 30.0

10604~ | 1EEE 802,110 (HT Miked, 200Hz. 465 | 6701 | 1649 | 046 | 1300 | £96%

AAB MCS3, 90pc duty cycle)

10604- | IEEE B2 11n (HT Mixod, 40MHzZ,
AAB MCS5, 90pc duty cyde)

528 6719 16.65 0.46 130.0 +96%

¥
z
X
Y| 438 | 6756 71 130.0
Z | 470 | 6670 35 130.0
10505~ | IEEE 802.11n (HT Mixed, 20MHz. X | 461 | 6698 | 1639 | 046 | 1300 | 96 %
| AAB | MCS4, B0pc duty cyclo)
Y | 434 | 6753 | 1661 130.0
Z | 468 | 6665 | 16.24 130.0
10586~ | IEEE 802.11n (HT Mixed, 20MHz. X | 454 | 6693 | 1637 | 046 | 1300 | z06%
AAB | MCS5. 90pc duty cyclo)
Y | 425 | 6739 | 1685 130.0
Z | 460 | 6662 | 16.23 130.0
10597- | IEEE B02.11n (HT Mixed, 20Miz, X | 448 | 6679 | 16.22 | 046 | 1300 | 86 %
AAB MCSB, 90pc duty cycle)
Y| 422 | 6127 | 1630 130.0
Z | 45 | 6650 | 1609 130.0
10508- | IEEE 802.11n (HT Mixod, 20MHz, X | 449 | 67.08 | 1653 | 046 | 1300 | t06%
AAB MCS7, 80pc duty cycie)
= Y| 42 | 6r70 | 1678 136.0
5 Z | 453 | @674 | 1637 130.0
10599- | IEEE 802 11n (HT Mixed, A0MHZ, X | 523 | 6711 | 1659 | 046 | 130.0 | £9.6%
ARB MCS0, $0pc duty cycle)
Y| 512 | 6788 | 17.03 130.0
Z | 527 | 6680 | 1646 130.0
10600~ | IEEE B02.11n (HT Mixed, 40MHZ, X | 532 | 6743 | 16.72 | 048 | 1300 | +96%
AAB | MCS1, 80pc duty cycle)
Y | 506 | 6770 | 1691 130.0
Z | 540 | 6728 | 1664 130.0
10801 | JEEE 802.11n (HT Mixed, 40MHz, X | 523 | 6724 | 1660 | 046 | 130.0 | £9.6%
AAB MCS2
Y 501 7.64 16.90 130.0
Z| 520 702 | 1653 130.0
10602- | IEEE 802 11n (HT Mixed, 40MHz, X | 642 726 | 1655 | 048 | 1300 | 06 %
AAB MCS3, 80pc duty cycle)
Y | 508 | 67.46 | 16.72 130,
Z | 642 | 6718 | 1653 130.
10603- | IEEE B0Z.11n (HT Mixed, 20MHz, X | 539 | 6757 | 1687 | 046 | 1300 | £96%
AAB MCS4, 90pc duty cycie)
Y | 505 | 67.60 | 1695 1300
Z | 548 | 67.46 | 1680 1300
X
Y
z
X
v
z
X
v
z

3.00 57.36 16.79 130
37 57,14 16.62 130,
10605- 1EEE 802 11n {HT Mixed, A0MHz, .31 57,30 16.70 0.46 130, +98%
AAB MCS8, 90pc duty cyde)
5.01 67.4 16.83 130.0
5.39 671 65 130.0
10606- IEEE B02.11n (HT Mixed, 40MHz 510 66.73 26 | 046 1300 | £96%
AAB MCE7, 90pe duty cyde)
493 B7.27 16,59 130.0
5.13 66.48 16.14 1300
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xesom ;eoes 802.11ac WIFi (20MHz, MCSD, 440 | 6800 | 1599 | 046 | 1300 | z96%
| AAB | 90pc duty cycie)
4.19 65.71 16.28 130.0
443 | 6563 | 1581 1300
10608- | IEEE 802 11ac WiFi (20MFiz, MCS1, 454 | 6632 | 1613 | 046 | 1300 | 96%
AAB 80pc duty cycse)
428 | 6604 | 1639 130.0
459 6599 15.97 130.0
;ABoeos- IEEE 802 11ac WiFi (20MHz, MCS2, 443 | €614 | 1593 | 0A6 | 1300 | =96%
(AAB | S0pc duty cycle}
418 66.77 16.19 130.0
o 448 6581 | 15.76 130.0
10810- | IEEE 802 11ac Wi (20MHz, MCS3, 448 | 6633 | 1612 | 046 | 1300 | 296%
AAB 90pc duty cycle)
424 68.96 | 16.39 130.0
463 | 6598 | 1595 130.0

10611- | IEEE B0Z.11ac WiFi (20MHz, MCS4, 440 | 6611 | 1585 | 048 | 1300 | 296%
H0pc duty cycle)

414 66.70 | 16.20
444 65.77 | 1579 130.0
438 66.21 | 1597 | 048 | 1300 | +96%

10612- | IEEE B02.11ac WiFi (20MHz, MCSS.
AAB 90pe duty cycle)

4.09 6668 | 16.16 130.0
4.44 6590 | 15.83 1300
10613 IEEE 802.11ac WiFi (20MHz, MCSS, 437 66.02 1581 0,46 1300 +96%
AAB 90pc duty cycle)
4.10 66.52 16.00 130.0
4.44 6575 | 1568 130.0

10614- | IEEE 802 11ac WIFI (20MHz, MCST, 435 6631 | 1611 | 046 | 1300 | £96%
. 80pc duty cyde)

412 66.94 16.38 30.0

440 6596 | 15.94 30.0
10615- | IEEE 802 11ac WIFI (20MHz, MCSB, 438 6589 | 1568 | 046 300 | 06 %
AAB _ $0pc duty cycle}

a1 6648 | 1500 30.0

444 6560 | 1566 300 |
10616- | IEEE BOZ2.11ac WIFI (40MHz, MCSO, 504 6630 | 1617 | 046 300 | £96%
AAB §0pc duty cycle)

4,81 66.63 16.40 130.0

5.08 66.07 | 16.04 130.0
10617 IEEE B02.11ac WiFi (40MHZ, MCS1, 507 66.41 16.20 046 130.0 +06%

AAB 90pc duty cycle)

4.82 66.67 16.40 130.0
515 66.26 16.12 130
499 66.49 16.26 046 1200 | £66%

i=]

0618 | IEEE 802.11ac WIFi (40MHz, MCS2,
AAB 90pc duty cycle)

475 66.78 | 1648 130.0

504 6628 | 1614 130.0
10618- | IEEE BOZ 11ac WIFI (40MHz, MCS3, 501 6629 | 1600 | 046 | 1300 | =96%
AAB 90pc duty cycle}

A.70 6670 | 16.36 130.0

505 8605 | 1596 130.0
10620- | IEEE B02 118c WiFi (40MHz, MCSA, 507 6629 | 16,14 | 046 300 | £96%

AAB B0pc duty cycle)

480 | 6649 | 1620 1304
513 | 66.09 | 16.03 130.0
10621- | IEEE 802.118c WiFl (40MHz, MCSS, 509 | 6646 | 1635 | 048 | 1300 | +96%
L AAB | 90pc duty cyde)
485 | 66.75 | 1657 130.0
515 | 6625 | 16.23 1300

10622- IEEE 802.11ac WIFI (40MHz, MCSS, 5.08 66,53 16.39 0.46 1300 | £96%

AAB 90pc duty cycla)

i<l xINI<| xini<| xINl<| xiNnf=<] xINi<] o xiNP<]  xin|a] XN XN XIN|=] O X[N|<E XN XN XN XN X

483 | 6678 | 1650 130.0
514 | 6838 | 1628 130.0
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4.96 66.05 1599 0.46 1300 | 2986%
AAB

p— 4

10623- | IEEE BOZ 11ac WiFi {40MHz, MCST,
| S0pc duty cycie)

4.74 66.39 16.22 130.0
5.02 66.88 16.90 130.0
6.16 66.32 16.20 0.46 1300 | 296%

10624- | IEEE 802 11ac WiFi [40MHz, MCSB,
AAB 90pe duty cycie)

49 56,60 | 16.40 130.0
5.22 6613 | 16.10 1300

10625- | IEEE 802 11ac WiFi (40MHz, MCS9,
AAB S0pc duty cydie)

528 66.46 16.34 046 1300 | £96%

5.0 66.87 16,61 1300
5.45 66.66 16.42 130.0
10626 iEEE 802.11ac WiFi (80MMHz, MCS0, 53 66.32 16.13 046 1300 296%
| AAB | 90pc duty cyde)
.18 66.52 16.32 130.0
5.41 66,14 16.02 130.0
10627~ 1EEE 802.11ac WiFi (80MHz, MCS1, 5.59 66.90 16.39 048 1300 496 %

AAB a0pe duty eycie)

536 | 6708 | 1658 1300
564 | 66.75 | 16.30 1300 |
536 | 6627 | 1600 | 046 | 1300 | +9.6%

10628- | IEEE 802 11ac WiFi (80MHz, MCSZ,
AAB 80pc duly cyclo)

515 66.4° 617 130.0
541 66.1 5.92 130.0
10629~ IEEE 802.11ac WiF| (80MHz, MCS3, 546 66.45 6.08 0.46 1300 | 296%

AAB 90pc duty cycie)

533 66.94 | 1643 130.0
550 66,26 | 1598 1300
10630- | JEEE BOZ.11ac WIFI (S0MHz, MCS4, 5.68 6733 | 1653 | 046 | 1300 | 296%
LAAB | 90pc duty cycie)
5.30 67.01_| 1648 130,
583 67.48_| 16.58 130.
10631- | IEEE BOZ 1 1ac WIF| (BOMHZ, MCS5, 5.68 6748 | 1680 | 046 | 120 956 %
L AMB | 90pc duty cydie)
539 6746 | 1691 130.0
577 6738 | 16.74 130.0
10632- | IEEE 802 11ac WIF| (80MHz, MCS8, 5.60 6713 | 1665 | 046 | 1300 | 06%
AAB 90pc duty cyds)
50 67.73 | 17.05 1300
63 6687 | 16.50 1300
10633- | IEEE 802 f1ac Wil {80MHz, MCS7, 3 6638 | 1610 | 046 | 1300 | 2968%
AAB
16 66.54 | 1627 130.0
5.48 66.37 | 16.07 130.0

10634~ IEEE 802 11ac WiFi (BOMMz, MCS8, 542 66.59 16.25 046 1300 +96% |

AAB 90pc duty cycie)

5.22 66.83 16.43 1200
546 | 6638 | 1613 130.0 =
5.26 65.75 1553 0.46 1300 | $96%

10635- | IEEE 802 11ac WiFi (80MHz, MCS9,
AAB S0pc duty cycle)

503 65.88 15.68 1300
533 65.66 15.49 130.0
5.80 66.66 1621 0.46 100 | :96%

10636 | IEEE 802.11ac WiFI (160MHz, MCS0,
AAC 20pc duty cycle)

5.64 66.80 16.37 130.0
584 66.53 16.13 1300
591 66,96 16.34 0.46 1300 | £96%

10637 IEEE B02 11ac WIF) (160MHz, MCS1,
AAC | 90pc duty cycie)

72 | 6705 | 1649 1300

98| 6689 | 16.30 130.0

94 | 6702 | 1635 | 046 | 1300 | £96%
77

a8

10638 | |EEE BOZ T1ac WIFi {160MHzZ, MCS2.
90pc duty cydia)

67,21 16,55 130.0
66.86 16.26 1300

NIl XIN|=<] XIN|<I X[N|<| XN =<| X[N[<| XIN[<l XIN[<| XIN[< X|Ni<| XINi<| X/N[<| X|[N{<| XINi<| XNi<| X|[Ni<| X

Certificate No: EX3-3863_Apr18 Page 37 ol 39

F-TP22-03 (Rev.00) 1417177 HCT CO.,LTD.



| |
hC'- FCC ID: YCOIFW522T Report No: HCT-SR-1903-FC005

10842~ |IEEE 802.11ac WiFi (160MHz. MCS8,

6710 | 1857 | 046 | 1300 | t96%
ANC 90pc duty cycle)

HCTCO,LTD.
EX30V4- SN:3863 April 25, 2018
10630 [ TEEE BOZ Tisc Wi (160MF, WSS, 590 | 6690 | 1634 | 046 | 1300 | £96%
§0pc duty cycle)
.70 66.99 16.48 120.0
e 95 | 66,76 | 1626 130.0
10640- | [EEE B02.11¢ W1 (160MHz. MCS4, 85 | 6677 | 1621 | 046 | 1300 | £96%
AAC | 90pc duty cycle)
5.60 66.70 16.28 130.0
594 66,77 16.19 130.0
10641- | IEEE B02.11ac WiF (160MHz. MCS5, 595 | 6685 | 1627 | 046 | 1300 | £96%
AAC < duly cyclo)
573 66.88 16.28 130.0
801 | 6677 | 1622 130.0
598
76
04
82

67.11 16.68 130.0
66.98 18.50 130.0
10643~ IEEE 802.11ac WiFi (160MHz MCS7, 66,74 1627 0.46 1300 | +96%

AAC 90pc duty cydle)

559 | 6671 | 1635 130.0
588 | 6667 | 1623 130.0
10644~ | IEEE 802.11nc WiFi (160MHz MCS8, 588 | 6693 | 1630 | 046 | 130.0 | +06%
AAC | 80pc duty cycle)
565 | 6692 | 1648 130.0
597 | 6696 | 16.39 130.0
00

10645- | IEEE 802.11ac WIFi {160MHz, MCS9,
AAC 90pc duty cyde)

66.98 1638 0.46 1300 | £96%

589 67.36 16.67 130.0
6.11 67.04 1640 130.0
10.64 2554 31.22 930 60.0 296%

10646- LTE-TDD (SC-FDMA, 1 RB, 5 MHz,
AAD QPSK, UL Subframe=2,7)

4.79 34.10 28.76 60.0
10.44 a7.20 33.10 0.0
3,62 30,68 830 60.0 86 %

10647~ LTE-TDD (SC-FDMA. 1 RB, 20 MHz,
AAC CPSK, UL Subframe=2.7)

4.24 B1.79 27.97 60.0

823 95.05 32.51 60.0
0.45 6096 758 0.00 1500 | £96%

10848 COMA2000 (1x Advanced)

i<l oxINI<] xINnj<] xINj=<| =N xINnj=<] xIN[<] xin|<| XNl XN XN XINI] XINI] XN XN X(INI<) X
o
8

AAA
027 | 6000 | 446 1500
046 | 60.51 | 7.45 150.0
10652- | LTE-TDO (OFDMA, 5 MHz. E-TM 3.1, 344 | ©686 | 1580 | 223 | 800 | +96%
AAB Clipping 44%)
311 | 6756 | 1578 80.0
323 | 6563 | 1561 80.0
10653- | LTE-TOD (OFDMA, 10 MHz E-TM 3.1, 200 | 6630 | 1633 | 223 | 800 | t96%
AAB Clipping 44%}
363 | 6657 | 1696 800
380 | 6527 | 16.02 800
10654- | LTE-TDD (OFDMA, 35 MHz E-TM 3.1, 202 | 6595 | 1640 | 223 | 800 | 296%
| AAB | Clipping 44%)
368 | 6602 | 1644 B0.0
382 | 6496 | 16.07 80.0
10655- | LTE-TDD (OFOMA, 20 MHz, E-TM 3.1, 410 | 6587 44 | 225 | 800 | 298%
AAB Clipping 44%)
377 G65.78 16.47 80.0
389 | 6493 | 16.12 80.0
10858- | Puse Wavedorm (200Hz. 10%) 396 | 60.40 | 1241 | 1000 | 500 | +06%
AAA
554 | 6Bo4 | 1164 50,
660 | 7650 | 1595 50.
10669- | Pulse Wavelorm (200Hz, 20%) 335 | 6924 | 1138 | 698 | 600 | t06%
AAA
254 | 6841 | 1067 800
1562 | 8685 | 1781 €0.0
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10660- | Puise Wavelomn (200Hz, 40%) X | 313 7075 | 1092 | 398 | 800 l :'976"%"}
ARA

Y | 265 7133 | 10.38 800 |

Z | 10000 | 100.70 | 18.97 80.0 }
10661 | Puise Wavedorm (200Hz, 60%) X | 301 7221 | 1050 | 2.22 | 1000 | £+96% |
AAA

Y | 047 6270 | 6.02 100.0

i Z 1| 086 €562 | 7.78_ 100.0 |
10662- | Puise Wavelomn (200Hz, 80%) X | 023 8001 | 455 | 097 | 1200 | £96% |
ARA |

Y | 053 6044 | 235 120.0_| ]
2 0.27 60.00 2.59 1200 | |

* Uncentainty is determined using tha max, cowaton from Snear respanse applyiry reclanguiar distribusion and is expressed for the squave of the
fieid value

Certificate No: EX3-3863_Apris Page 39 of 39

F-TP22-03 (Rev.00) 143/ 177 HCT CO.,LTD.



||
h’a— FCC ID: YCOIFW522T Report No: HCT-SR-1903-FC005

HCTCO,,LTD.

Attachment 6. — Dipole Calibration Data

F-TP22-03 (Rev.00) 1441177 HCT CO.,LTD.



paCT

FCC ID: YCOIFW522T

Report No: HCT-SR-1903-FC005

A
AR

HCTCO, LTD.
Calibration Laboratory of N,
SN 7 Schweizerischer Kalibrierdienst
Schmid & Partner % 2 Service sulsse d'étalonnage
Engineering AG i Servizio svizzero di taratura
Zeughsusstrasse 43, B004 Zurich, Switzeriand NS S Swiss Calibration Service

Accredited by the Swiss Accredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaterad Agr for the

Accreditation No.: SCS 0108

gnition of calibration certificates

Cortificats No: D750V3-1014_Aug18

Object D750V3 - SN:1014

Calibration procedise(s) QA CAL-05.v10 ; ;
Calibration procedure for dipole validation kits above 700 MHz

Caliyrabon dae August 14, 2018

This calibration cermificate documants the fraceabiity 1o national standards, which realize the physical units of measurements (Si).

Tha measuraments and the ur with confi probabilty are given an the following pages and are pant of the cenificate.

AX calibestions have been conductad i the closed laboratory tacility: emeronmant temperature (22 = 3)°C and humidity < 70%.

Caibration Equpment used (MATE criscal for calibration)

Primary Standards D # Cal Date (Certilicate No.) Scheduled Caltiration

Power mater NRP SN: 104778 04-Apr-18 (No. 217-0R267202673) Apr-19

Power sensor NRP-Z91 | BN 103244 04-Apr-18 (No, 217-02672) Apr-18

Power sensor NRIP-Z91 | 5N 103245 Od-Apr-18 (No. 217-02673) hpr-18

Raterance 20 4B Altequator SN 5058 (20%) 04-Apr-18 (No, 217-02632) Apr-18

Type-N mismalch combination SN 5047.2 1 06327 O4-Apr-18 (No. 217-02683) Aor-19

Referance Probe EX3DV4 SN 7349 3000017 (No, EX3-7348_Dect7) Dec-168

DAE4 SN: 601 26:001-17 (No, DAE4-601_0c117) Out-18

Secondary Siandards 10 # Check Date (in house) Scheduled Chack

Power mater EPM-4424 SN: GB37480704 07-0ct-15 (in house chack Oct-16) In housa chack: Oct-18

Power sansor HP 84814 SN: USaT202783 07-0ct-15 (In house check Oct-16) in house checke Oct-18

Power sansor HP B481A SN: MY41082317 07-Dct-15 (in house chack Oct-18) In hause check: Oct-18

RAF generator AAS SMT.08 SN: 100872 15-Jun-15 {in housa check Oct-16) In housa check: Oct-18

Natwork Analyzer Agllent E8358A | SN: US41080477 31-Mar-14 (in housa chack Oct-17) In housa check: Oct-18
Name Function

Callbrsied by Marzs Seitz Labaratary Technician 7

Appeoved by. Katia Pokowic Tochaical Msnager %& 2

Issued; August 14, 2018

This calbration certificats shall not ba reproduced axcept in ull without wiitien sppeoval of the kabaratory,

Cenificate No: D750V3-1014_Aug18 Page 1018

F-TP22-03 (Rev.00) 1457177 HCT CO.,LTD.



| |
‘—rC'- FCC ID: YCOIFW522T Report No: HCT-SR-1903-FC005

HCTCO,,LTD.

Calibration Laboratory of

S Schwelzerischor Kalibrierdienst
Schmid & Partner Service sutsse d'étalonnage
Engineering AG c Servizio svizzero di taratura
Zeughaussirasse 43, BODM Zurich, Switzerland S swiss Calibration Service
Accraditod by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certiticates

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:
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
paraliel to the body axis.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 750 MHz =+ 1 MHz
Head TSL parameters
The following parameters and calculations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Hoad TSL paramelters {(220=02)°C 409+6% 0.89 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 2,05 Wikg
SAR for nominal Head TSL parameters normalized 16 1W 8.15 W/kg = 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 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 855 0.96 mho/m
Measured Body TSL parameters (22.0£0.2)°C 550+6% 0.96 mha/m + 6 %
Body TSL temperature change during test <05*C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.15 Wikg
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 W/kg
SAR for nominal Body TSL paramelers normalized to 1W 5.63 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5640Q+64Q

Return Loss -21.44d8

Antenna Parameters with Body TSL

Impedance, transformed o feed point 503Q+1.04Q
Return Loss -39.6d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.035 ns

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

The dipole |s made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is 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 exptained in the
"Measurement Conditions® paragraph. The SAR dala are not affected by this change. The overall dipole Jength is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 22, 2010
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DASYS5 Validation Report for Head TSL

Date: 14,08.2018

Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: [ = 750 MHz; 6 = (.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 (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 26,10.2017

Phantom: Flat Phantom 4.9 {front); Type: QD O0L P49 AA; Senal: 1001

DASYS52 52.10.1(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=5mm, dz=5mm

Reference Value = 59.30 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.10 W/kg

SAR(1 g) = 2,05 W/kg; SAR(10 g) = 1.33 W/kg

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

1an

0 dB =2.76 W/kg = 4.41 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 14.08.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1014
Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: f = 750 MHz; o = 0.96 S/m; & = 55; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.19, 10.19, 10.19) @ 750 MHz; Calibrated: 30,12.2017
+  Sensor-Surface; |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4,9 (Back); Type: QD O0OR P49 AA; Seral: 1005

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

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

Reference Value = 57.92 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.20 Wikg

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

Maximum value of SAR (measured) = 2.85 W/kg

4m

.00

SLE L

0 dB = 2.85 W/ke =4.55 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Acoraditation Sarvioe (SAS)
The Swiss Accreditation Servics is one of the signatories (0 the EA
Multitateral Agreement for the recognition of calibration certificates

Objoct

Caliveaton procedure(s)

Calitwation date:

Centificate to: D1800V2-2d007_Nov18

HCTCO,LTD.
CRLD
Calibfation Laboratory of s““‘t’}"’z G Schweizerischer Kalibrierdienst
Schm!d & F_'artner % c Sarvice sulsse d'étalonnage
Engineering AG 7 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ot S swiss Calibration Service
EUB RN

Accreditation No.: SCS 0108

D1800V2 - SN:2d007

Calraton Equipment usad (MATE critical tor calbration)

November 19, 2018

Tris cadbration canificate documents the tracasbility to nationat standards, which raalize tha physical unas of measuroments (S1)
The measurements snd ths uncanaintiae with conidence probability ars givan on the following pagas and ara part of the centdicals,

All calibrations have been conducted in the closed labocatary faciity: envirorment lemperature (22 + 3)°C and humddity < 70%,

This calbration cedificale shall not be reproduced axcept i hull wihout written approval of the laborstory

Primary Standards ] Cal Date {Cedtificate No.) Scheduled Calibration

Powar meter NRP SN: 104778 O4-Ape-18 (No. 217-0267202673) Ape-19

Power sensor NRP-Z91 SN: 103244 O%-Ape-18 (No. 217-02572) Apr-19

Power sansor NRP-291 SN 100245 04-Apr-18 (Na. 217-02673) Apt-19

RAederence 20 U3 Attenuator SN: 5058 {20K) 04-Apr-18 (No. 217-026882) Apr-18

Type-N mismatch combination SN 5047 2 | 08327 04-Apr-18 (No, 217-02683) Apt-18

Aelerence Probe EXIDVA SN; 7349 30-Dac-17 (No, EX3-7349 _Dec17) Dec-18

DAE4 8N 601 04-0ct-18 (No. DAES-£01_Oct18) Oct-18

Secondary Standurds liow Check Date (in house) Scheduled Check

Power matar EPM-442A SN GB3I7480704 O7-0et-15 (in housa check Oct-18) In house check: Oct-20

Power sensor HP BAB1 A SN USa7aazrea (7-0c1-16 (in housa check Oct-18) In house check: Oct-20

Power sensor HP B4B1A SN MY& 1092317 07-0¢1-16 (in house check Cci-18) n house chack: Oct-20

RF generator R&S SMT-06 SN: 100872 15-2un-15 (in house chack Oct-18) In house chack: Oct-20

Nebtwork Analyzer Aglent EB3S8A | SN: US41080477 31 Mar-14 (in house chack Oct-16) In house chack: Oct-19
Nama Function Signature

Calibrated by: Menu Setz Lanoratocy Techaician é g’

P Kt Pokoui Feenncaiharager M

Isgued: Novembar 20, 2018

Certificate No: D1800V2-24007_Novi8
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Calibration Laboratory of S,

f SN, Schwelzerischer Kadibrierdi
Schmid & Partner % i Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand N S Swiss Calibeation Service
Accredited by the Swiss Accraditation Seevice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signstories 1o the EA
Muttilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) 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 Retum Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Certilicate No: D1800V2-2d007_Nov1iB Page 2of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The followang parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202)°C 30526% 1.37 mho/m 2 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR measured 250 mW input power 9.67 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 39.1 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.05 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.3 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 mho/m
Measured Body TSL parameters (220=02)°C 54026% 1.49 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 9.45 Wikg
SAR for nominal Body TSL parameters normalized to 1W 38.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 4.96 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 20.0 Wikg = 16.5 % (k=2)
Certilicate No: D1800V2-2d007_Nov18 Page3dof 8
F-TP22-03 (Rev.00) 155/177 HCT CO.,LTD.
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, trangformed to leed point 4730-731Q
Aetum Loss -220dB
Antenna Parameters with Body TSL
Impedance, transformed 1o feed point 43.0Q-60(Q
Retum Loss -20.1dB
General Antenna Parameters and Design
| Electrical Detay (one direction) | 1.205 ns |

After long term use with 100W radiated power, only a slight warming of the dipoie 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 o improve matching when loaded according to the pesition as explained in the
‘Measurement Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole length is still

according to the Standard,

No excessive force must be applied 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

July 23, 2001

Cedtificate No: D1800V2-20007_Nov18
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DASYS5 Validation Report for Head TSL

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

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

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

Measurement Standard: DASYS (IEEE/TEC/ANST C63,19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.3, 8.3, 8.3) @ 1800 MHz; Calibrated: 30.12.2017
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
= Phantom: Flat Phantom 5.0 {front); Type: QD 000 PS5O AA; Serial: 1001

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

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

Reference Value = 110.2 Vim; Power Drft = -0.05 dB

Peak SAR (extrapolated) = 18,0 Wikg

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

Maximum value of SAR (measured) = 15.0 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0 dB = 15.0 Wikg = 11,76 dBW/kg

Certiticate No: D1800V2-2d007_Nov18 Page 50l 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.11.2018

T'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DI1800V2; Serial: D1800V2 - SN:2d007

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

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

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

DASYS52 Configuration:

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

Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25) @ 1800 MHz: Calibrated: 30.12.2017
Sensor-Surface: 1.4mm (Mecchanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 04.10.2018

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

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

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 103.8 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 16.9 Wikg

SAR(1 g) = 9.45 W/kg: SAR(10 g) = 4.96 W/kg
Maximum value of SAR (measured) = 14.4 Wikg

dB
0

-4.00

-12.00

-16.00

-20.00

0dB =144 W/kg = 11.58 dBW/kg

Certificate No: D1800V2-2d007_Novié Page 7ol 8

F-TP22-03 (Rev.00) 159/ 177

HCT CO.,LTD.



| |
‘—rC'- FCC ID: YCOIFW522T Report No: HCT-SR-1903-FC005

HCTCO,,LTD.

Impedance Measurement Plot for Body TSL
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Zoughausstrasse 43, 8004 Zurich, Switzertand K S22/ S Swiss Calibeation Service
Accredited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108
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Primary Standards Da Cal Date (Certificate No,j Schaduled Calibration
Pawar metec NRP SN: 104778 04-Ape-18 (No. 217-02672/02673) Ape-19

Powar sensor NRP-291 SN: 103244 04-Apr-18 (No. 217-02672) Apr-19

Powar sensor NAP-Z91 SN: 103245 04-Apr-18 (No. 217-02673) Apr9

Ralerance 20 dB Atteruaior SN: 5058 (20K) 04-Apr-18 (No. 217-02682) fpr-19

Type-N mismatch combination | SN: 5047.2/06327  04-Apr-18 (No. 217-02683) Apr-19

Asterence Prode EXADV4 SN; 7349 41-Dac-18 (No. EX3-7343_Dects) Dac-19

DAES SN: 601 04.0ct-18 (No. DAE4-601_Oct18) Oct-19

Sacondary Standards D# Check Date (in house) Scheduled Check
Power metar E44108 SN: GB32512475 07-0ct-15 (in house check Feb-18) In house check: Oct-20
Power sensor HE B461A SN US37290783 07-Oct-15 {in house check Oct-18) 1 hause check: Oct-20
Power sensor HP B481A SN: MY41082317  07-Oct-15 {in housa chack Oct-18) In house check: Oct-20
AF gonerator A&S SMT-06 SN: 100672 15~Jun-15 (in house check Oct-18) In house check: Oct-20
Network Ansyzar Aghert EB358A | SN: US41080477 31-Mar-14 (in house check Oct-18) I housa check: Oct-19

Name Functian
i by S A s

Approvea by:

Issued: February 21, 2019

mmmmmummmmmmwumm.
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Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Calibration Service
Accredited by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 0108
mhmmﬂonmhmolhslgﬂﬁmhmﬂ
Multilateral Agr for the gnition of calibeation 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) 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
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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Centificate No: D1900V2-50032_Feb19 Page2of8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+02)"C 409+8% 1.38 mho/m + 6 %
Hoad TSL temperature change during test <05°C eas —-
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.87 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.0 Wrkg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAA measured 250 mW input power 517 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parametess and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mha/m
Measured Body TSL parameters (22020.2)°C 536=26% 1.47 mho/m £ 6 %
Body TSL temperature change during test <05°C ee e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Caondition
SAR measured 250 mW input power 9.71 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 513 Wkg
SAR for nominal Body TSL parameters normalized 1o 1W 20.8 W/kg = 16.5 % (k=2)

Certificate No: D1900V2-5d032_Feb19
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4980 +662
Return Loss -23.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4660+ 6.7 2
Return Loss -222d8

General Antenna Parameters and Design

| Etectrical Dalay (one direction) | 1198 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s directly connected to the
second arm of the dipole. The antenna is therefore shon-circuited for DC-gignals. On some of the dipoles, small end caps
are added to the dipole arms in order 10 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 10 the Standard.

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

Additional EUT Data
| Manufactured by | SPEAG
Certificate No: D1900V2-5d032_Feb18 Page 4ol 8
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: f = 1900 MHz; o = 1.38 S/m; £, =40.9; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26) @ 1900 MHz: Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: (04.10,2018
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

Reference Value = 109.8 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 9.87 W/kg; SAR(10 g) = 5.17 W/kg

Maximum value of SAR (measured) = 15.3 Wrke

0dB =153 W/ikg = 11.85 dBW/kg
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Impedance Measurement Plot for Head TSL

1 860000 GHz {87810
55355 pH  B.8083 0
1.900000 GHz B6.120 mU
88.108 °

Chldwg= 20
Chi: Start 170000 GHR e

0o Ch | Avg=
Chl- Stare 1.70000 G

Certificate No: D1900V2-5d032_Feb18 Page6of 8

F-TP22-03 (Rev.00) 166 /177 HCT CO.,LTD.



N
‘—rC'- FCC ID: YCOIFW522T Report No: HCT-SR-1903-FC005

HCTCO.,,LTD.

DASYS5 Validation Report for Body TSL

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

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

Medium parameters used: = 1900 MHz; 6 = 1.47 S/m; & = 53.6; p= 1000 Lg_;"m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSIC63.19-2011)

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

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

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

Reference Value = 104.5 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 9.71 W/kg: SAR(10 g) = 5.13 Wikg

Maximum value of SAR (measured) = 14.6 W/kg

-4.00

-8.00

-12.00

-16.00

-20.00

0dB =146 Wikg = 11.64 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of & "‘3""‘7.; Schweizerischer Kalibrierdionst
Schmid & Partner . 3 Service suisse d'étalonnage
Engineering AG TG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘«/,, ,'ﬁ‘\‘,\? Swiss Calibration Service

Accredited by the Swiss Accreditation Sarvica (SAS)
The Swiss Accreditation Service Is one of the signatories 1o the EA
Multitateral Agr for the gnition of calibration certificates

ow 170344 Bl I 2

TR A L g
4 Al (. | 2efF 2,7

Callbration data:

January 28, 2019

This cadb © documents the ity to national standards, which realize she physical units of measwaments (S71)
The measursments and the uncertaintias with confidanca prabability are gven on the following pages and are pan of the certificale,

Al calibrations have baen conducted in the closag aboratory 1aciity: environment lemperature (22 = 3)°C and humidity < 70%.

Calbration Equipment used (MATE crifical for cabration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calt

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

Power sensor NRP-Z91 SN 103244 04-Apr-18 (No. 217-02672) Apr19

Powear sensor NAP-Z91 SN 103245 04-Apr-18 (No. 217-02673) Apr-19

Raterance 20 4B Attenuator SN 5088 (20x) 04-Apr-18 (No. 217-02682) Apra9

Type-N mismaich combination SN 5047.2 / 06327 04-Apr-18 (No. 217-02683) Apr19

Retarance Proba EX30VA SN 7340 31-D60-18 (No. EX3-7348_Dec18) Dec-19

DAE4 SN 601 04-0c1-18 (No. DAE4-601_Oct15) Oct-19

Secondary Standards 0 # Check Data {in house) Schedulod Check

Powar meter EPM-242A SN: GBA7480704 07-0ct-15 (in house check Oct-18) In house check: Oct-20

Power sansor HP B481A SN: USa7262783 07-Oa1-15 (in house check Oct-18) In house check: Oct-20

Powar sansor HP 8481A SN: MY41082317 07-0ct-156 (n house check Oct-18) In house check: Oct-20

RF generatar RAS SMT-06 SN: 100972 15-Jun-18 ({in house check Oct-18) In house check: Oct-20

Network Anatyzer Aglent EB3S8A | SN; US41080477 31 Mar 14 (in house check Oct-18) In house check: Oct-18
Name Function

Approved by Kaya Pokovic - Tochnica Manage:

Issyed: January 28, 2018

This calbration cerificate shall not be reproduced except in Tull without written approval of the labaratory.
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Calibration Laboratory of S v

SN, izerischer Kalibrierdi

Schmid & Partner a— 8 Service suisse d'éalonnage
Engineering AG e C  gorvisto swizsero ot teeaiirs

Zeughausstrasse 43, 8004 Zurich, Switzerland RN S Sswiss Calibration Service

Ascredited by the Swiss Accreditation Senvcs (SAS) Accreditation No.: SCS 0108

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

Mutilateral Agr for the recognition of cafibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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 Technigques®, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

Certificate No: D2450V2-743_Jani8 Page2ot@
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS v52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MMz
Head TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 39,2 1.80 mho/m
Measured Head TSL parameters (220+02)°C 378x26% 1.87 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 13.3 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 51.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.14 Wika
SAR for nominal Head TSL parameters normalized 1o 1W 24.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+02)°C 51.1:26% 2.03 mho/m 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.8 Wikg
SAR for nominal Body TSL parameters normalized to 1W 49.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 5.94 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.4 W/kg = 16.5 % (k=2)
Cerlificate No: D2450V2-743_Jan19 Page 30f8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5380 +55100
Return Loss -24.008
Antenna Parameters with Body TSL
Impedance. transformed to feed point 502Q+79)Q
Heturn Loss -221dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1161 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the teeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to Improve matching when loaded according to the position as explained in the
‘Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length Is still

according to the Standard.

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

feedpoint may be damaged,

Additional EUT Data

I Manutactured by

SPEAG
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DASYS Validation Report for Head TSL

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

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

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

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

DASY52 Configuration;
« Probe: EX3DV4 - SN7349; ConvFi(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: (4.10.2018
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

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

Peak SAR (extrapolated) = 26.6 W/kg

SAR(I g) = 13.3 W/kg: SAR(10 g) = 6.14 W/kg

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

0dB =221 W/kg = 13.44 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 28.01.2019

Test Laboratory; SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

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

Medium parameters used: f = 2450 MHz; 6 = 2.03 S/m; g, = 51.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

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

Probe: EX3DV4 - SN7349; ConvF(8.09, 8.09, 8.09) @ 2450 MHz; Calibrated: 31.12.2018
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.10.2018

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

DASYS2 52.10,2(1495); SEMCAD X 14.6.12(7450)

Measurement grid: dx=5mm. dy=5mm, dz=5mm
Reference Value = 107.2 V/m: Power Drift = -0.08 dB
Peak SAR (extrapolated) = 25.5 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.94 W/kg
Maximum value of SAR (measured) = 20.7 W/kg

7.0

5.0

0dB =207 W/kg = 13.16 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner Engnesnng AG s

Zeughausstressa 43, 8003 Zurnch, Switzerand
Phone +41 44 245 9700, Fax <41 44 245 9779
info@speag com, htp Avww speag com

Certificate of conformity / First Article Inspection

Itemn Triple Modular Flat Phantom V5.1
Type No QD 000 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerand
Tests

The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tesls 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
Matenal Dielectric parameters for required | 200 MHz — 6 GHz - Mater:at
parameters frequencies Relative permittivity 3 - 5 sample
Loss tangent < 0.05.
Material The material s compatible with DGBE based simulating liquids. | Materal
rasistivity the liquids defined in the Observe Tachnical Note for Samples
standards il handled and cleaned | material compatibility,
according to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 9.2 |
Saqging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

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

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

[3] IEC 62209 - 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... Including accessories and multiple transmitters®, March 2010

[4] KDB 865664, “SAR Measurement Requirements lor 100 MMz to 6 GHz"

Conformity

Based on the dimensions and sample tests above, we cenify that this ftem is in compliance with the
standards (1] to [4] for frequencies > 700 MHz, if operated according to the specific requirements.

Signature / Stamp

16.07,2015
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