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10523- | IEEE B02.11ah Wi 6 GHz (OFDM, 48 | X | 422 6702 | 1612 | 000 | 1500 | +96%
AAB . Mbps, 99pc duty cycle)
Y | 402 67.85 | 16.48 150
Z | a2 6653 | 1584 150.
10524- | IEEE 802,11a/h WiFi 5 GHz (OFDM, 54 | X | 4.25 6698 | 1612 | 000 | 150, 96 %
AAB Mbps. 99pc duty cycle)
Y | 400 67.65 547 150
Z | az8 66.56 505 150,
10525- | IEEE 802, 11ac WiFi (20%Hz. MCSO, X | 428 66.09 582 | 000 | 150, +96 %
AAB 99pc duly cycle)
Y 409 66.89 16.17 150.0
Z | 429 6563 | 1556 150.0
10526~ | IEEE BO2.11ac Wi (20MHz, MCS1, X | 440 6637 | 1593 | 000 | 1500 | 296 %
| AAB 29pc duly cycle)
Y 416 67.06 16.24 150.0
Z | aa3 6504 | 1560 1500
10527- | [EEE B02.11ac WiFi (20MHz, MCS2, X | 433 86534 | 1587 | 000 | 1500 | 296 %
AAB 88pc duty cycle)
Y 412 67.09 16.20 150.0
Z | 436 6583 | 15.62 150.0
xs:& IEEE B0Z.11ac Wi/ (20MHz, MCS3, X | 435 6635 | 1590 | 000 | 1500 | +98%
99pc duty cycle)
Y | 412 67.05 | 1621 150.0
= Z | a3 6691 | 1565 150.0
10529- | IEEE B02.11ac WiF1 (20MHz, MCS4, X | 435 66.35 | 1500 | 000 | 1500 | +0.6%
AAB _99pc duty cycle)
Y 412 67.05 18.21 150.0
== Z | 237 6591 | 1566 150.0
10531- | IEEE B0Z.118c WiFi (208Hz, MCS6, X | 331 6637 | 1588 | 000 | 1500 | +9.6%
| AAB | 99pc duty cycle)
Y 407 67.03 16.17 150.0
Z | 435 6596 | 16564 150.0
10832- | [EEE BOZ.11ac WiFi (20Mi4z, MCS7, X | 419 66.23 581 | 000 | 1500 | +96%
AAB _ 99pc duty cycle)
Y | 398 6694 | 1612 150.0
Z | 422 6581 | 1556 1500
10533- | [EEE BOZ 1%ac WiFi (20MHz, MCS8, X | 335 6643 | 1591 | 000 | 1500 | +96%
AAB . S9pc duty cycle)
Y | 413 67.21 6.24 150.0
Z | 438 65.98 5.65 150.0
10534- | IEEE BOZ 11ac WiFi (40MHz, MCSD, X | %91 6634 | 1597 | 000 | 1500 | 96%
| AAB | 99pc duty cycle)
Y | 489 66.74 6.24 150.0
Z | 494 66.00 | 1577 150,0
10535- | IEEE BO2.11ac WiFi {40MHz, MCS1, X | 485 66,47 603 | 000 | 1500 | 296 %
| AAE SApc duty cycle)
Y | 471 6681 | 16.28 150.0
- Z | 499 66.21 | 1585 150.0
10536- | IEEE B02.11ac WiFi (40MHz, MCS2, X | 484 6647 | 1601 | 000 | 1500 | =95 %
AAB 9pc duty cycio)
Y | 462 66.84 | 1627 150.0
Z 487 66.16 15.80 150.0
10537- | IEEE 802 11ac WIF) (40MHz, MCS3, X | 490 6647 6.01 | 000 | 16500 | +9.6 %
AAB 990 duly cycle)
Y | _an 66.93 5.32 150.0
Z | 493 66,13 5.79 ~150.0
10538~ | [EEE 802.11ac Wik (40MHz, MCS4, X | 497 66,42 603 | 000 | 1500 | =96 %
AAB  9%9pc duly cycle)
Y | 473 66.75 | 1620 150.0
o Z | 500 6613 | 1584 150.0
10540- | IEEE B02.11ac WiF1 (40MHz, MCS6, X | 490 66,38 | 16,03 | 000 | 1500 | =06 %
AAS . 99pc duty cycle) -
Y | 487 6670 | 1626 150.0
Z | 493 6611 | 1584 150.0
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3.5?1- |IEEE 802.11ac WiFi (40MHz, MCS7, 488 66.31 15.97 0.00 1500 | 296%
LAAB | B89pc duty cycle)
467 66.70 6.23 150.0
491 66.01 7 150.0
10542~ {EEE B02,11ac Wiri (40MHz, MCS8, 5.04 66.41 6.04 0.00 150.0 9.6 %

AAB 98pc duty cycla)

4.80 66.76 16.28 150.0
5.07 6611 15.85 150.0
10543 | IEEE 802.118c WIFI (40MHz, MCS9, 511 6649 | 1611 | 00D | 1500 | +96%
| AAB | 99pc duty cycle)
4.85 66.80 16.33 150.0
5.14 66.14 15.89 150.0

10544- IEEE 802.11ac WIFi (80MHz, MCSD,

525 | 6642 | 1696 | 000 | 1500 | £96%
AAB___| 98pc duty cyce)

7 66.65 16.18 150.0
3 66.15 15,78 1500
2 66.84 1613 0.00 1500 [ £96%

10545. | IEEE 802 11ac WiFi (80MHz, MCS1,
AAB Sapc duty cycle)

521 | 6704 | 1634 150,
545 | 6660 | 1596 150.
10546- | IEEE 802.11ac WIF| (80MHz, MCS2, 528 | 6654 | 1599 | 000 | 1500 | t96%

AAB 99pc duty cycla)

508 | 6674 | 1619 150.0

10547- | IEEE BO2 11ac WIFi [80MHzZ, MCS3, 536 | 6665 | 1604 | 000 | 1500 | 96%
. 99pc duty cycls)

AAB
522 67.07 16.36 150.0
539 | 6630 | 1586 150.0
10548~ | [EEE BO2.118c Wi (BOMIHZ, MCS4, 550 | 67.24 | 1631 | 000 | 1500 | t96%
ARE g9pc duty cycle)
518 | 6711 | 16.36 150,0
568 | 6716 | 1622 150.0
10550- | IEEE 802.11ac Wiri (B0MHz, MCS6, 534 | 6672 | 16.10 | 000 | 1500 | =96 %
AAB 99pc duty cycle) ==
522 | 67.25 | 16.45 1500
= 535 | 6642 | 1590 150.0
10651- | IEEE B02.11ac WiFi (80MHz, MCST, 528 | 6650 | 1595 | 000 | 1500 | 06%
AAB | 99pc duty cycle) .
506 | 6666 | 16.14 1500
533 | 6634 | 1582 150.0
10552- | IEEE BO2.11ac WIF! (B0MHzZ. MCSB, 526 | 6654 | 1597 | 000 | 1500 | *96%
AAB | 9pc duty cycle)
507 | 6682 | 16.21 150.0
527 | €623 | 1576 150.0

10553~ IEEE 802.118c WiFi {(B0MHz, MCS9.
ARE | 99pc duty cycls)

53 6648 1597 0.00 1500 | +96%

591 | 6671 | 16.17 150.0
534 | 6623 | 1580 150.0
10554- | IEEE 802.11ac WiFi {160MHz MCS0, 567 | 6675 | 16.04 | D00 | 1500 | =06%
AAC | 99pcautycyde)
52 | 6690 | 1621 150.0
69 | 6652 | 1588 150.0
10855- | IEEE BO2 11ac WiFl [160MHzZ, MCST, 76 | 6697 | 16.13 | 000 | 1500 | 296%

AAC 99pc duty cycie)

558 | 67.06 | 1629 1500
80 | 6679 | 1600 150.0
10556- | IEEE B02.11ac WiFi (160MHz, MCS2, 580 | 67.08 | 1618 | 000 | 1500 | £9.6%
AAC 9Bpc duty
el 563 | 6723 | 1636 150.0
= 563 | 6686 | 16.03 150.0
10667- | IEEE 802.11ac WiFi (160MHz, MCS3, 576 | 6685 | 1613 | 0.00 | 1500 | =96 %

AAC _99pc duty cycla)

Ni<l xini<] xINl=<] xiNi=<] xini<|  xINj=<| o xiN|x] xIN|<E oxiNj<] N XN XN XEN|] XN XN XINE<] X

5.57 B67.06 16.29 150.0
5.78 66.73 | 1598 150.0
Certificate No: EX3-3863_Apri8 Page 32 of 39

F-TP22-03 (Rev.00) 72 / 144 HCT CO.,LTD.



CT FCC ID: A3LSMAG060 Report No: HCT-SR-1903-FC002

HCTCO,LLTD

EX3DV4- SN:3663 Apel 25,2018

10558~ IEEE 802.11ac Wi (160MHz, MCS4, 577 67.00 16.18 0.00 1500 +96% |
8Bpc duly cyco)

AAC

54| B698 | 1627 150.0
. 6687 | 16.07 150.0
578 | 6693 | 1618 | 000 | 1500 | £9.6%

..g..

10560- IEEE 802 11ac WiF1 (160MHz, MCS6,
AAC 99pc duty cycle)

557 | 6697 | 16.30 150.0
582 | 6674 | 1604 150.0
572 | 6692 | 1620 | 000 | 1500 | 296 %

10561 IEEE B02.11ac WiFi (160MHz, MCS7,
AAC | 89pc duty cycle)

551 66.95 16.32 150.0
575 66.73 16.07 150.0
577 67.08 16.28 0.00 1500 | £96%

10562- IEEE 802, 11ac Wi (180MHz, MCS8B,
AAC 99pc duty cycle)

56 | 67.09 | 1639 150.0
83 | 6698 | 1619 150.0
67.06 | 16.24 | 000 | 1500 | 96 %

10563- | IEEE 802, 11ac WiFi (160MHz, MCSO,
AAC 99pc duty cycle)

577 67.47 16.55 150.0
. 582 | 6690 | 16.12 150.0
10564 IEEE B02.11g WIFI 2.4 GHz (DSSS- 462 66,82 16.22 046 150.0 +286%
AMA | OFDM. 8 Mbps, 99pc duty cydle)
439 67.43 16.46 50.0
4. 66 66.47 16,04 50.0
10565~ IEEE B02 11g WIFi 24 GHz {DSSS- 482 67.25 16.56 046 50.0 296%
AMA OFDM. 12 Mbps, 99pc duty cycle)
456 67.87 16.81 150.0
4.856 66.91 16.38 150.0

10566- | IEEE B0Z11g WIFI 2.4 GHz (DSSS- 465 | 67.06

AAN OFDM. 18 Mbps, 989pc duty cytle)

-

334 046 150.0 296 %

HIN|=] XN XIN(=<] XN N[ XN XN XN =
g

440 67.63 .58 150.0
4.70 66.72 17 150.0
10567~ IEEE 802.11g WIFI 2.4 GHz {DSSS- 470 67.52 16.78 046 150.0 296 %
AAA___| OFDM, 24 Mops, 99pc duty cycle)
Y 4.46 68,13 17.04 1560.0
Z | 473 | 6713 | 1655 ~150.0
10568~ IEEE B02.11g WiFi 2.4 GHz (DSSS- X 454 66.72 16.04 046 1500 296%

AAA OF DM, 36 Mbps, 99pc duty cycle)

Y 423 67.04 16.12 150.0
Z 460 66.47 15.91 150.0
10569~ | IEEE B02.11g WiFi 24 GHz (DSSS- X | 469 67.76 | 16.9 046 | 1500 | 296%
AAA OFDAM, 48 Mbps, 99pc duty cycle)
Y 448 68.53 17.28 150.0
| Z 4.70 6728 | 16.65 150.0
10570- IEEE B02.11g WiFi 2 4 GHz (DSSS- X 463 6752 16.79 046 150.0 =96 "%
AAA OFDM, 54 Mbps. 99pc duty cycle)
¥ 443 68.13 17.07 150.0
== Z| 472 67.10 | 1658 150.0
wt- IEEE B0Z 11b WiFi 24 GHz (DSSS, 1 X | 113 6443 | 1518 | 046 | 1300 | 296 %
Mbps, S0pc duty cycle)
Y | 109 65.61 6.13 130.0
( 1.02 62,91 24 130.0
wz- IEEE 802 11b WiFI 2.4 GHz (0SSS, 2 X | 114 65,04 556 | 046 | 1300 | 296 %
Mbps, 80pc duty cycis)
¥ [=190: 66.40 | 16,63 130.0
= Z | 102 6336 | 14.54 130.0
l«xn- IEEE B0Z.11b WiFi 2.4 GHz (DSSS, 56 | X | 201 B438B | 2180 | 046 | 130.0 | =08 %
Mbps, S0pc duty cycle}
Y 35.15 138.74 38.20 130.0
Z | 086 7257 | 16.97 130.0
10574- |EEE B02.11b WiFi 2.4 GHz (DSSS, 11 X 129 71.29 18,68 048 130.0 £06%
AAA Mbps, S0pc duty cycle}
Y 1.41 75.83 21.40 130.0
Z | 102 6746 | 16.65 130.0
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10575~ IEEE B02.11g WIFi 2 4 GHz (DSSS- 4.40 66.56 16.20 046 130.0 £96%
AAA | OFDM, 6 Mbps, 90pc duty cycle)
4.1€ 67.14 16.39 30,
444 | 6624 | 16.07 30.
4.43 66.78 1630 046 30. 296 %

10576- |EEE 802.11g WIFi 2.4 GHz (DSSS-
OFDM, 8 Mbgs, 90pc duty cycie)

4.20 67.45 16.55 1300
4.486 66.42 16,14 130.0
459 67.02 16.46 046 1300 | z986%

4.33 67.64 .68 130.0
464 66.69 a 130.0
4.50 67.20 .59 0.48 1300 96%

10577- | IEEE B02.11g WiFi 2.4 GHz (DSSS-
AAA OFDM, 12 Meps, S0pe duty cycie)

10578- |IEEE B02.11g WiFi 2 4 GHz (DSSS-
AAA OFDM, 18 Mbps, S0pc duty cycie)

426 | 6787 | 1685 130.0
454 | 6683 | 16.41 1300
424 | 6627 | 1575 | 046 | 1300 | 96%

10579- IEEE 802.11g WiFi 2.4 GHz (DSSS5-
AAA_| OFDM, 24 Mbps, 30pc duty cycle)

396 | 6667 | 1585 130.0
.30 $6.02 | 1565 1200
&27 8631 | 1576 | 048 | 1300 | +96%

10S80- IEEE 802_11g WiFi 2.4 GHz (DSSS-
AAA OFDM, 36 M| di

395 | @656 | 1577 130.0
434 | 6608 | 1568 130.0
441 | 6727 | 1655 | 046 | 1300 | +98%

10581- | IEEE B0Z.11g WiFI 2.4 GHz (DSSS-
AMA OF DM, 48 Mbps. 90pc duty cycle)

418 | €804 | 1688 130.0
444 | 6685 | 1635 130.0
416 | 6600 | 1550 | 046 | 1300 | +86%

10582- |EEE B02 11g WiFi 2.4 GHz (DSSS-
AAA OFDM._54 Mbps, 90pc duty cycle)

386 | 6635 | 1556 130.0
6578 | 1542 130.0
440 | 6656 | 1620 | 046 | 1300 | 296 %

10583- | [EEE B02.11ah WiFi 5 GHz (OFDM, &
| AAB | Mbps. 90pc duty cycle)

416 | 6714 | 1639 300
434 | 6624 | 16,07 130.0
443 | 6678 | 1630 | 046 | 1300 | 296%

10584~ IEEE 802.11ah WiFI 5 GHz (OFDM. 9
AAB | Mops, 90pc duty cycie)

420 | 6745 | 1655 1300
4,48 66.42 16.14 1300
459 | 6702 | 1646 | 046 | 1300 | +86%

10585+ |EEE B0Z.11am WIF1 5 GHz (OFDM, 12
AAB | Mbps, S0po duty cycle}

433 67.64 16.68 130.0
464 68 69 16.31 130.0
450 67.20 16.59 048 1300 | £96%

10588~ IEEE 802,11a/h Wi 5 GHz (OFDM. 18
AAB Mbps. 90pc duty cycle)

4.26 6787 | 16.85 130.0
4.54 6683 | 1641 1300
10587- | IEEE 802.11am WiFi 5 GHz (OFDM, 24 4.24 27 | 15.75 | 046 | 1300 | 96%
| AAB Mbps, 90pc duty cyce)
396 8667 | 1585 130.0
4.30 66.02 | 16565 1300
10586- | IEEE B0Z.11aM WiFi 5 GHz (OFDM, 38 427 6631 | 1576 | 046 | 1300 | +96%

AAB Mops, S0pc duty cycle}

395 66.56 1577 1300
434 66.08 15.68 1300
441 8727 16.55 0.46 1300 | £96%

10589- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48
AAB M di

4.19 68 04 1688 130.0
4.44 66.86 16.35 30.0
416 66.00 15.50 0.48 130.0 £96%

10580~ IEEE 802.11ah Wi 5 GHz (OFDM, 54
AAB Mbps, 80pc duty cycle)

386 | 6635 | 1558 130.0
423 | 8578 | 1542 130.0

Ni<l xInl<] xinj=<| xiNn=<l o xiN|<l oxin=<] XN XINI<] XN XIN]<| XN XN OXINI] XN XN XINI<] X
8
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105491- IEEE 802.11n (HT Mixed, 20MHz, 4.56 66.67 16.34 046 1300 | 2968%
| AAB | MCSD, 90pc duty cydle)
4,32 67,28 16.57 130.0
459 66.33 16.20 130.0
10592 IEEE B02,11n (HT Mixed, 20MHz, 4.67 66.95 16.47 046 130.0 +06%
AAB MCS1, 90pc duty cycle}
4.40 67.50 16.68 130.0
473 66.64 16.33 130.0
10563 IEEE 802.11n (HT Mixed, 20MMz, 4.59 66.81 16.31 046 1300 £96%
AAB | MCS2, 90pc duly cycle)
433 87,38 16.52 1300
4.64 66.52 16.18 130.0
10504 IEEE 802.11n (HT Mixed, 20MMz, 465 67.01 16.49 046 130.0 £96%

| AAB | MCS3, 80pc duly cycle)

433 67.656 16.71 130.0
470 66.70 16.35 130.0
461 66.88 16,38 046 1300 | £96%

10585~ | IEEE 802,110 (HT Mixed, 20MHz,
| AAB | MCS4, 80pc duly cycle)

4.34 67.53 1661 130.0
4.68 66.65 16.2¢ 130.0
10596- IEEE 802 11n (HT Mixed, 20MHz, 4.54 66.93 16.37 046 130.0 206%

AAB MCSS, pc duty cycle)

4.25 67.39 16.55 130.0
4.60 66.62 16,23 130.0
449 66,79 16.22 046 1300 | £96%

10597- | IEEE B0Z.11n (HT Mixed. 20MHz,
| AAB MCS8, S0pc duty cyde)

422 | 6727 38 130.0
= 455 | 6650 08 130.0
10508- | IEEE B02.11n (HT Mixod, 20MHZ 440 | 67.08 53 | 046 | 1300 | £96%
AAB MCS7, 90pc duty cyde)
426 | 6770 | 1678 130.0
453 | 6674 | 16.37 130.0
10599. | IEEE B02.11n (HT Mixed, A0MHZ 523 | 67.11 | 1650 | 046 | 1300 | 296%
AAB MCS0. 90pc duty cyde)
512 | 6788 | 17.03 30.0
527 | 6686 | 1646 30.0
10600- | IEEE 802 11n {HT Mixed. 40MHZ, 532 | 6743 | 1672 | 046 | 1300 | £66%

AAB MCS1, 90pc duty cycia)

506 | 6770 | 1691 1300
540 | 67.286 | 1664 130.0
10601- | |EEE B02.19n (HT Mixed, 40MHz. 523 | 6724 | 1664 | 046 | 130.0 | +6.6%
AAB MCS2. 90pc duty cyde)
a1 5764 | 16.90 130.0
28 57.02_|_16.53 130.0
10602- | IEEE BOZ.11n (HT Mixed, 40MHz, 5.32 5724 | 1655 | 046 | 1300 | £9.6%

AAB MCS3, 90pc duty cycle)

.04 67.46 16.72 130.0
42 67.18 18.53 130.0
10603- JEEE B02.11n (HT Mixed, 40MHz, .39 67.57 1687 046 1300 | x96%

AAB MCS4, 90pc duty cydle)

5.05 6760 | 16.05 130.0

548 67.46 16,60 130.0
10604~ IEEE 802.11n (HT Mixad, 40MHz 528 67.19 16.65 0.46 1300 | £96%
AAB MCSS5. 90pc duty cycle)

5.00 67.36 16.79 130.0

537 67.14 16.62 130.0
;ABOGOS- IEEE 802.11n (HT Mixed, 40MHz, 53 67.30 16.70 046 1300 | +986%

| AAB | MCS8, 90pc duty cydle)

501 67.43 16.83 130.

539 67.19 16.65 130,

5.10 66.73 1626 048 130 198 %

10606- | IEEE 802.11n (HT Mixed, 40Nz,
AAB MCS7. 8Dpe duty cycle)

NIl XNl XN XN XN XINI<| XN XN XN XINI<] XINI<] XIN[=<] XINI<| XN XINI<| XINi=<| X

493 67.27 16.59 130.0
513 66.48 16.14 1300
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10607- | IEEE 802 11ac WIFI (20MHz, MGSO, 440 [ 6600 | 1599 | 046 | 1300 | £96%
AAB 90pc duty cycle)
419 | 6671 28 130.0
443 | 6563 a1 1300
10608~ | IEEE 802.11ac WiFi (20MHz, MCST, 4,54 656.32 13 | 046 | 1300 | £96%
| AAB | 90pc duty cycle)
428 | 06694 | 16.39 130.C
450 | 6509 | 1697 130.0
10608- | IEEE 802.11ac WiFi (20MHz, MCS2, 443 | 6614 | 1593 | 046 | 1300 | 2096%

AAB 90pc duty cycle)

418 | 66.77 | 16.19 1300
448 | 6581 | 1578 130.0
448 | 6633 | 1612 | 046 | 1300 | 296%

106810- | IEEE 802.11ac WiFi (20MHz, MCS3,
AAB 90pc duty cycle)

424 | 6696 | 1639 130,0
453 | 8598 | 1595 130.0
10611- | IEEE 802.11ac WIFi {20MHz, MCS4, 440 | 6611 | 1585 | 048 | 1300 | £96%
AAB | 80pc outy cycle)
414 | 6670 | 1620 130.0
%44 | 6577 | 1578 130.0
10612 | IEEE B0Z 11ac WiFi (2002, MCSS, 438 | 6621 | 1597 | 046 | 1300 | +96%

AAB S0pc duty cycle)

408 66.68 16.16 130.0
444 85.90 15.83 150.0
437 66.02 15.81 046 1300 £96%

10613- | IEEE B02.11ac WiF1 (20MHz. MCS8,
AAB 90pc duty cycle)

410 | 6652 | 16.00 130.0

4.44 6575 15.66 130.0
10614 IEEE 802, 11ac WIFi (20MHz, MCS7, 4.36 66.31 1611 046 1300 +96%
AAB | 90pc duty cycle)

412 66.94 16.38 130.0

; 6596 | 1594 130.0 =l

10615- IEEE 802.11ac WIFI (20MHz, MCSS, 4.38 65.89 568 046 130.0 +96%
AAB___| 90pc duty cycle]

4.11 66.48 15.90 130.0

444 65.60 5.55 1300

5.04 66.30 617 046 130.0 496%

10616- | IEEE B02.11ac WIFI (40MHz, MCSO,
80pc duty cyde)

481 66.63 | 16.40 1300
5.08 66.07 | 16.04 130.0
507 66.41 | 1620 | 046 | 1300 | +96%

10617- IEEE B02.1%ac WiFi (40MiHz, MCS1,
AAB S0pc duty cycle)

482 66.67 16.40 130.0
515 66.26 16.12 130.0
498 6549 1626 046 1300 | £96%

10618~ | IEEE 802.11ac WiFi (40MHZ, MCS2,
90pc duty cyde)

4.75 G6.78 16.48 130.0
5.04 66.28 16.14 130.0
5Mm 66.29 16.09 048 1300 | 2986%

Is,g 3

TEEE 802.11ac WIFI (40MHzZ, MCS3.
90pc duty cycle)

4.79 66.70 16.36 130.0
5.05 66,06 15.96 1300
507 66,29 16.14 0.48 1300 | 296%

10620- IEEE B02 1tac WIFi (40MHz, MCS4,
AAB | 90pc duty cycle}

480 | 6649 | 1629 130.0
513 | 6609 | 16.03 1300
10621- | IEEE B02.118c WiFi (40MHz. MCSS, 509 | 6645 | 1635 | 048 | 1300 | +86%
| AAB 90pe duty cycle)
485 | 6675 | 1657 130.0
515 | €625 | 1623 130.0
10622- | IEEE 802.118c WiF1 (40MHZ. MCS6, 508 | 6653 | 1639 | 046 | 1500 | =86 %

AAB 90pe duty cycle)

4.83 86.78 16.59 130.0
514 66.36 16.268 130.0

el xinl<| xini<| xiNi=<| xiNn|<] xiN|=]  x|Nj<] o xN[<] XN X< XN XN XINI XN XN XN X
F'N
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10623- | IEEE 802.11ac WiFi (40MHz, MCS7, 496 | 6605 | 1509 | 046 | 1300 | *96%
| 80pc duty oycle)

| AAB

4.74 66.39 16.22 130.0
5.00 6588 15.90 1300
5.1€ €6.32 1620 048 1200 | +98%

10624 IEEE 802.11ac WiFi (40MHz, MCS8,
AAB 80pc duty cycle)

)1 86.60 16.40 130.0

Z: 66.13 16.10 130.0

.25 66.46 16.34 0.45 1300 | +96%
0

10625- | IEEE 802.11ac WiFi (40MHz. MCS3,
AAB 90pc duty cycle)

66.87 16.61 130.0
43 66.66 1642 130.0
537 6632 1613 0.46 1300 | £96%

10626- IEEE 802.11ac WiFi (B0MMz, MCSO,
AAB | 90pc duty cycle)

18 | 66532 | 1632 130.0
541 | 6614 | 16.02 130.0
550 | 6680 | 16.39 | 046 | 1300

106827 IEEE 802 11ac WiFi (B0MHz, MCS1, +96%

AAB 90pe duty cycle)

536 | 6708 | 1658 1300
564 | 6675 | 16.30 1300 ]
536 | 6627 | 1600 | 046 | 1300 | £96%

10626~ | IEEE 802.11ac WiFl (B0MHz, MCS2.
90pe duty cycle)

g

515 | 6643 | 1617 10,0
541 | 6615 | 1502 130.0 ez t}
546 | 6645 | 1608 | 046 | 1300 | £96%

10628- | IEEE 802 T1ac WIFI (80MHz, MCS3.
90pc duty cyde)

5.33 68.94 1843 1300

10690 | 1EEE 802 11ac WIF| (80MHz, MCS4, 568 | 6733 | 1653 | 046 | 1300 | £96%

S0pc duty cycla)

5.30 67.01 16.48 130.0
583 67.48 16.58 130.0
67.48 16.80 046 1200 | £96%

| AAB
10631- | IEEE 802 11ac WiFi (80MHzZ, MCSS,
AAB | S0pc duty cycle)

5.39 6746 16.91 130.0
577 67.39 16.74 130.0
5.60 67.13 18.65 046 100 | £96%

IEEE 802.11ac WIFi (80MHZ MCSE,
90pc duty cyde)

8

.50 87.73 17.05 130.0
66.87 16.50 1300
.39 66.38 16.10 0.48 1300 | 296%

"‘5“.

10633~ IEEE 802.11ac WiFI (BOMHz, MCS7,
AAB 90pc duty cycle)

5.16 54 1627 130.0
5 48 86.37 16.07 130.0
542 66.59 16.25 0.46 130.0 +96%

10634- | IEEE 802.11ac WiFi (B0MHz, MGS8,
AAB 80pc duty cycle)

5.22 66.83 1648 130.0
5 46 66.38 16.13 130.0
5.26 65.75 1553 0.46 1300 | £96

10635- IEEE 802:11ac WiF (B0MHz, MCS$,
AAB 90pc duty cyde)

5.03 6588 15.68 130.0
5.33 6566 15.49 130.0
5.60 68.68 1621 0.46 100 | £96%

10636- IEEE 802 11ac WIFi (160MHz. MCSO,
AAC S0pe duty cycla)

5.64 66.80 16.37 30.0
584 85.53 16.13 300
5.91 66.96 16.34 0486 300 | x96%

10637~ IEEE 802.11ac WIF| (160MHz, MCS1,
AAC | 90pc duty cycie)

Nl XN XINI<] XINI<| XN XN XIN|=<] XNl XIN(<T XN XN XINIC] XN XN XN XN X
0
S

5.72 | 67.05 | 1649 1300

598 | €689 | 1630 130.0
10638~ | IEEE 802.11aC WiFI (160MHz, MCS2, 584 | 67.02 | 1635 | 046 | 1300 | t96%
AAC | 90pc duty cycle)

577 | 6721 | 1655 130.0

598 | 6686 | 16.26 130.0
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10639- IEEE 802 11ac WiFi (160MHz, MCS3,

5.90 6690 | 1634 | 046 | 1300 | 66 %
AAC 90pc duty cycse)

70 | 6699 | 1648 130.0
85 | 6678 | 1626 130.0
;?éw- 1EEE B02 11ac WiFi (160MHz, MCS4, 85 | 6677 | 1621 | 046 | 1300 | £96%
S0pc duty cycle} .
560 | 66.70 | 16.28 130.0
564 | 6677 | 18618 130.0

10641 IEEE B02.11ac WiFs (160MHz, MCSS,

585 €6.85 18.27 0.46 1300 | £96%
AAC Spc duty cycle)

5.73 66,88 | 1638 130.0
601 6677 | 16.22 130.0
10642- | |EEE 802.11ac WiFi (160MEHz, MCSB, 508 67.10 | 1657 | 046 300 | t96%
AAC S0pe duty cycle)
76 67.11 | 16.68 130.0
6.04 £6.28 16.50 130.0

10643- | IEEE B02.11ac Wi (160M#Hz, MCS7,

82 | 6674 | 1627 | 046 | 1300 | *06%
AAC S0pc duty cycie)

.58 85.71 16.35 130.0
.88 68.67 16.23 130.0
10644 |EEE B02.11ac Wi (160MHz, MCS8, B8 66.93 16.39 0.46 1300 | =06%

AAC 80pc duly cycle)

5.65 6692 | 1648 130.0

5.97 6696 | 16,9 1300
10645- | IEEE B0Z.11ac WiF| (160MHz. MCS9, .00 6608 | 1638 | 046 | 1300 | =06 %
AAC 90pc duty cycle)

5.89 67.36 16.67 130.0

6.11 6704 | 1640 130.0

10646 LTE-TDD {(SC-FDMA, 1 RB, 5 MHz,
AAD QPSK. UL Subframe=2.7)

10.64 95.54 3122 9.30 60.0 296 %

rel<l xinle] xINI=] xiNi<| xiN|=<| xiN|j<]  =IN|<] XN XIN(<]T X(NI<] XN XN XIN(CE XN XINEC| XN

479 34.10 28.76 60.0
1044 .20 3310 60.0
10647~ LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 933 3.52 30.68 9.30 600 +96%
AAC QPSK, UL Sutdrame=2 7)
424 81.79 27.97 60.0
823 9505 | 3251 60,0
m‘s- CDMA2000 (1x Advanced) 045 60.96 7.58 0.00 1500 | +86%
027 £0.00 444 150.0
0.46 8051 7.45 150.0
10652~ LTE-TDD (OFDMA, 5 Mz, E-TM 3.1, 344 66 86 15.90 223 800 +88%
AAB Clipping 44%) e
3 67.55 15.78 80.0
3.23 6563 | 1561 800
10653 LTE-TDD (OFDMA, 10 Mz, E-TM 3.1, 400 66.30 16.33 223 800 £06%
AAB Clipping 44%)
363 66.57 16.36 80.0
3.80 65.27 | 16.02 _B0.0
10654- LTE-TOD (OFDMA, 15 MHz E-TM 3.1, 4.02 656.95 16,40 223 #0.0 296 %
[ AAB | Cipping 44%)
3.68 66.02 | 16.44 80.0
382 64.96 16.07 80.0
10655~ LTE-TOD {OFDMA, 20 MHz, E-TM 3.1, 410 65.87 16.44 223 80.0 196 % |
AAB Clipping 44%)
77 85.78 16.47 80.0
3.89 64.93 16.12 80.0
106858 Puise Waveforn (200Hz, 10%) 3.06 69.40 1241 10.00 50.0 +96%
AAA
354 | €864 | 1184 50,
6.60 76.50 15.95 50
10659 Putse Waveform (200Hz, 20%) 3.35 69.24 11.38 6.08 0. £06%
AAA
2.54 6841 10.67 60.0
15.62 86.85 17.81 0.0
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10860- | Pulse Waveform (200Hz, 40%) | X 313 | 7075 | 1092 | 388 | 800 | 296% |
AAA

Y | 285 7133 | 10.38 80.0
| Z | 100,00 | 100.70 | 18.97 80.0
10661. Pulse Waveform (200Hz, 60%) X 3.01 72.21 10,50 222 100.0 986 %
ARA
Y | 047 6270 | 602 100.0 ]

i | Z | 086 6562 | 778 100,0
10682- | Pulse Waveform (200Hz, 80%) X | 023 6001 | 455 | 087 | 1200 | =06%
AAA

| ¥ | o053 6044 | 225 120.0
1 2 0.27 60.00 2.59 120.0

¥ Uncenainty is determinedt usng the max. doeviation from Inear response applying rectangutar dstribut

fiekd valus

and = exgxw d foe tha square of the

Ceetilicate No: EX3-36863_Aprid

Page 39 of 39

F-TP22-03 (Rev.00)

79 / 144

HCT CO.,LTD.



HCTCO,LLTD

CT FCC ID: A3LSMAG060 Report No: HCT-SR-1903-FC002

Calibration Laboratory of SR T Schweizerischer Kalibrisedi
Schmid & Partner — /o g Service suisse Mumm“
ineering AG 2 3 Servizio svizzero di taratura
h&nng'm?&mmn.m Ry NNt/ S Swiss Caiibration Service
Accrediied by ths Swiss Accreditation Sarvice (SAS] Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Agreemant for the recognition of cafibestion certificates

G HCTOymSOD

Calibraton procecures)

Calbration oute: FebumytRaEmEs m————— .
This calbrston cedificale documants the receabilty to natonal standards, which realize the physical units of messuremonts (S1)

e s and the vias with confi liey ara givan on the falowing poges and are part of the cerificate.

All calby herve bean conductsd In the cleesd laboratory taetity: srvironmant tamperaties (22 + 3)°C and humidity < 70%

Calbration Equipmsnt used (MSTE cetical for calibratian)

Prmary Sta 10 Cal Duats (Cestificats No | Scheousd Calration
Power meser NRP SN 104776 Od-Ape-18 (No. 217-026721026735) Apr-18
Fower sensor NRP-281 SN 102244 Dd-Ape-18 (No. 217-02672) Apr-13
Powar sansor NRE-Z01 SN 103245 Od4-Age-18 (No. 217-02673) Apr-19
ek 20 dB Attenuator SN SE2T7 (20%) Dd-Ape-18 (No._ 217-02682) Apr-13
DAES SN 660 19.00c-18 {Na. DAE4-880_Dec18) Dec 19
Retorence Probe £530V2 Sk 3013 31.Dec-18 (Na. ES3-3013_Dectll) Dec-19
8 y Stand 115} Check Date (in house] Scheduled Check
Power muter E44198 SN GB41203574 05-Apr-16 (in house check Jun-18} In house check: Jun-20
Power sensor EA412A SN MY41490087 D8-Apr-18 {in house check Jun-18) In houss check: Jun-20
Power sensor E44124 SN 000110210 08-Apr-16 (in house check Jun-18) In houss check: Jun-20
RF g HP BB4EC SN US3622001700 04-Aug<8S {in house check Jun-18) In howss theck: Jun-20
Notwork Anatyzec ES3580 SN US41080477 31 Mar-14 (i house cheack Oct-18) In heuse check: Oct-19
Narme Function Signature
Calibrated by
Approved by
Issued: Febvuarty 4, 2016

T'his cali certificate shall not be reprod exoupt in full without weitten spproval of the b y.
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CT FCC ID: A3LSMAG060 Report No: HCT-SR-1903-FC002

HCT CO,LTD

Calibration Laboratory of PR - Schweizerischer Kalibrl

Schmid & Partner =N .\ 2 Sarviouion duiakge
Engineering AG b= g Servisio svizsaro & tarutura

Zoughaussiranse 43, 8004 Zurich, Switzeriand TN T Sl Swiss Calibration Service

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

The Swiss Accroditation Service is one of the signatores to the EA

Multilaternl Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating lquid

NORMyx,y.z sensitivity In free space

CanvF senstivity in TSL / NORMx.y.z

DCP diode compression paint

CF crast factor (1/duty_cycie) of the RF signal

A.B,C.D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization § 8 rosation around an axis that is in the plane normal to probe axis (at measurement center),

e, 8 =01s normal to probe axis
Conneclor Angle information used in DASY system 10 akgn probe sensar X to the robot coardinate system

Calibration is Performed According to the Following Standards:

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

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

c) |EC 822008-2, "Procedure to determing the Specific Absorption Rate {SAR) for wireless communication devices
used in clase proximity 1o the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 885664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMyx,y,z: Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz- R22 waveguide)
NORMx,y,z are only intermediate values, Le., the uncerainties of NORMx.y,z does not affect the E’-field
uncertainty inside TSL (see below ConvF)

«  NORM(Nx,y,z = NORMx.y.2 * frequency_response (see Frequency Response Chatt). This ineasization is
implemented in DASY4 software versions later than 4.2 The uncertsinty of the frequency response is included
in the stated uncertainty of ConvF,

« DCPx.y.z: DCP are numerical linearization parameters sssessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequancy nor medsa.

« PAR:PAR 5 the Peak to Average Ratio that is nol calibrated but determined based on the signal
characteristics

o Axy.z Bxy.z Cxy.z Dsyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximumn calibration range expressed in RMS voltage across the diode.

s CanvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and Inside waveguide using analytical field distributions based on pawer
measucements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are glven. These parameters are
used In DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
1o NORMx,y,z * ConvF whereby the uncertainty corresponds ta that given for Convi. A frequancy dependent
ConvF is used In DASY version 4.4 and higher which allows extending the validity from = 50 MMz to & 100
MHz,

« Spherical isotropy (3D deviation from {satropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna,

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

« Connector Angle: The angle is assessad using the Information gained by determining the NORMx (no
uncartainty required)
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CT FCC ID: A3LSMAG060 Report No: HCT-SR-1903-FC002

HCT CO,LTD
EX3DVA - SN:3967 Fabrsary 1, 2018
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967
Basic Calibration Parameters
Sensor X Sonsor Y Sensor Z Unc (k=2)
Narm (uVH(Vim)' | 0.54 0,42 0.47 +101 %
DCP (m\V)" 1024 B4 103.5
Calibration Results for Modulation Response
uib Communication System Name A B8 c 0 VR Max Max
dB | dBv 4B mv dev. Unc®
(k=2)
0 cw X | 000 | 0.0 1,00 000 | 1450 | £30% | 4.7 %
Y | 000 | 000 1.00 1458
Z | 060 | 0.00 1.00 1330
10352- | Pulse Wavelorm (200Hz, 10%) X | 1500 | 9033 | 2104 | 1000 | 600 | +29% | =96%
AAA Y | 1500 | 8509 | 19.1a 600
Z | 1500 | BB.BG | 20.57 0.0
10353- | Pulse Waveforn (200MHz, 20%) X | 1500 | 9157 | 2142 | 689 | B0OO | =18% | +96%
AAA Y | 1500 | 86.88 | 18.10 80.0
Z | 1500 | 9232 | 21.18 80.0
10854- | Pulse Wavetorm (200Hz, 40%) X | 1500 | 9841 | 2341 | 398 | 950 | =13% | +06%
AAA Y | 1500 | 86.67 | 1625 | 85.0
Z | 1500 | 0983 | 2342 95.0
10355- | Pulse Wavelonm [200Hz. 60%) X | 1500 | 10686 | 2504 | 222 | 1200 | +12% | £96%
AAA Y | 1500 | 8279 | 1284 1200 |
Z | 1500 | 11361 | 2844 1200
10387~ | GPSK Wavedomn, 1 MHz X | 097 | 6489 | 1101 | 000 | 1500 | £27% | £96%
AAA Y | 055 | 6000 | 7.34 150.0
Z | 087 | 6500 | 10.74 150.0
10388- | OPSK Wavelorm, 10 MHz X | 245 | 6954 | 16,57 | 00D | 1500 | £12% | +96%
AAA Y | 208 | 67.26 | 1514 150.0
Z | 261 | 7156 | 17.73 150.0
10306~ | 6A-CAM Wavelarm, 100 kHz X 68 | 73.21 | 1993 | 301 | 1500 | 207 % | 9.6 %
AAA ¥ 73 | 6851 | 17.70 150.0
Z | 318 7295 | 2007 150.0
10308- | 64-QAM Waveiorm, 40 MHZ X | 362 | 6769 | 1614 | 000 | 1500 | 222% | £96%
AAA Y | 342 | 66.79 | 1555 150.0
Z | 359 | 66.08 | 1646 150.0
10414- | WLAN CCDF, 64-QAM, 40MHz X | 495 | 6585 | 1569 | 000 | 1500 | x42% | 296%
AAA Y | 480 | 6548 | 1547 150.0
Z | 481 | 66593 | 15.82 150.0

Note: For detasls on UID parameters see Appandix

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
probabiliity of approximately 95%.

A Tha uncartaintes of Narm X.Y.Z do not aflect (he E*-field uncanainty insido TSL {sse Pages 5 and &)

paramesst inty nol required
¥ Uncertamty is detarmined using he max, o from inear resp opphying rectangular destit anvd I exp for the square of ihe
fiekd value.
Cenlficata No: EX3-3967_Fob1d Page 3of 19
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HCT FCC ID: A3LSMAG060 Report No: HCT-SR-1903-FC002

HCT CO,LTD

EX3DVA- SN.3667 Fabruary 1, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Sensor Model Parameters

c1 c2 a T T2 13 T4 T5 76
fF fF v ms.V* ms.V-! ms \ v
X 53.1 394.10 3524 1847 0.52 510 148 0.35 1.01
Y 446 | 34265 | 3728 | 10.66 0.71 508 | 0.00 0.56 .01
yd 414 304 62 34 .88 1254 0.34 5.08 1.13 0.24 1.01
Other Probe Parameters
| Sensor Arrangement Triangular
Connector Angle (%) -10.5
“Mechanical Surface Defection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm .
Tip Length 9 mm
Tip Diameter 25mm
"Probe Tip to Sensor X Calibration Paint 1mm
"Proba Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibeation Point 1mm
Recommended Measurement Distance from Surface N 1.4 mm
Certilicate No: EX3-3967_Feb10 Papge 4 of 19
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CT FCC ID: A3LSMAG060 Report No: HCT-SR-1903-FC002

HCT CO,LTD

EX3DV4- SN396T Febeuary 1, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conductlyity Dopth © Unc

Ct{MH2)® | Pormittivity" (Sim) " ConvF X | ConvFY | ConvFZ | Aipha® | (mm) (k=2}
600 42.7 0:88 10.18 10.18 10.18 0.11 130 | +133%
750 4149 0.89 9.93 9.93 » 9.93 0.53 080 | £120%
B35 415 0.80 9.54 9.54 9,54 0.43 089 | £120%
900 a5 0.97 9.33 9.33 8.33 0.46 0.85 £12.0%
1450 40.5 1.20 8.68 8.68 8.68 0.38 0.85 £12.0%
1750 401 1.37 84 8.41 8.41 0.33 086 | +120%
1800 40.0 1.40 8.12 8.12 8.12 041 | 084 £120%
2450 39.2 1.80 7.23 7.23 7.23 0.35 093 | £120%
2600 380 1.96 7.03 7.03 7.03 0.41 090 | £120%
5250 359 471 504 | 504 | 504 | 040 | 180 | :131%
5800 355 5.07 479 4.79 479 | 040 1.80 £13.1%
5750 354 522 4.97 497 4.97 0.40 180 | £131%

© Fraguancy validiy sbove 300 MHz of = 100 MHz anly appies for DASY w4 and higher (see Pags 2), else i I esicted 10 £ 80 MHz. The
uncerlsinty = the RSS of the ConvE uncertainty at calbiasion frequency and the uncerainty for the indcated froquency band. Frequency veliity
below 300 MHZ Is + 10, 29, 40, 50 and 70 MMz for Corn assessments 8t 30, 64, 128, 150 and 220 MMz reapectively, Vaidity of ConvF assessed at
§ MHZ is 4-5 MMz, anc ConvF assessad of 13 Mz is §-18 MHz. Above 5 GHz Smquency validity can be extended 10 £ 110 MHz

AL frequencies below 3 GHa, tha valdty of tissue parametars (e and o) can be relaxed to = 10% # fguat formuis s applied o
maasured SAR values, Al frequenties sbove 3 GHz, the vatity of tiksua parameters (z and o) is restiicled 10 + 5%, The uncestardy i the RSS of
the ConvF uncertainty for indicated 18rgat 15500 paramaters.

 Alpha/Depth ara determined during cafibration. SPEAG warmsnls that the remaining deviation due 1o the boundaty effect afier compensation Is
shways less than + 1% for fraquancies below 3 GHz nd befow = 2% for fraquencies befween 3-6 GHz at any distance larger than haif the peode bp
ciametar from the boundary
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CT FCC ID: A3LSMAG060 Report No: HCT-SR-1903-FC002

HCT CO,LTD

EX30V4.- SN:3067 February 1, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

5 Rolative | Conductivity ’ ‘ 3 Depth” Une

1(MHZ)© | Permittivity (Sim} ConvF X | ConvFY | ConvFZ | Alpha (mm) | (k=2)
500 56.1 0.85 10.21 10.21 10.21 0.12 1.30 +133%
750 55.5 0.96 9.68 9.69 9.69 040 0.96 4120 %
835 55.2 0.97 840 9.40 | 9.40 043 0.85 +120 %
1750¢ 534 1.49 7.91 7.9 791 0.34 0.96 £120%
1900 53.3 1.62 7.64 7.64 7.64 0.38 0.92 *12.0%
2450 527 1.95 7.27 1.27 7.27 0.35 0.90 +120%
2800 52.5 2.16 7.11 711 7.11 0.21 1.10 +£120%
5250 489 5.36 444 444 4.44 0.50 1.90 +£131%

5600 485 5.77 399 | 399 3.99 0.50 190 | £131% |

5750 483 594 415 415 4.15 0.50 1.90 £13.1%

© Fraquency vl tity sbova 300 MHz of £ 100 MMz ooty applies lor DASY v4,4 and higher (sae Page 2), ese & & restrcted to £ 50 MHZ Tha
uncenainty is the RSS of the ConvFF uncertanty at calibrstion Fequency ant the uncertanty for the ndicated frequency band. Freguency validity
below 300 MKz 5 < 10, 2640, 50 and 70 MHz for ConyF sssessments at 30, 64, 128, 180 and 220 MHz respactively. Vaiidity of ConvF assessed at
6 MHz & 4.8 MMz, and ConvF pssessed at 13 MHz & 9-19 Mz, Abave § GHz fraguency validty can be exonded o + 110 Mz

¥ At fraquencies batow 3 OHz. te validity of tssus parnmelsrs (e 8nd o) can be selaxed 10 = 10% if fiquid compensation formida is apphad to
moasured SAR values Al lrequencies above 3 GHz, the valkitty of tissue pararmeters jo 8nd o) is restrictad 10 £ 5% Tha unoertainty js the RSS of
the Com® uncentainly for indcated target lissue paramesers.

“ AphadDepth sce deteemined during SPEAG il the remaining davation dus to the boundary effect after compensation
shways less than + 1% for requencies below 3 GHz and below + 2% lor fraquancies betwean 3.6 GHz at any dstance lorger than hall the prabe 1o
diamator from the boundary
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=CT FCC ID: A3LSMAG6060 Report No: HCT-SR-1903-FC002

HCTCO,LLTD
EX30V4- SN:396T Febeuary 1, 2019
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
1 5 - g — p— 1
14 '-
|
= 13§
& [
N =
w 121
E ‘
g 114
L hah
W .
S 10+ R priibsig
g "1 :
S 08
cr
Lll
| N
i l
1 f—
1 64 + i B T Y S| d i !
0 500 1000 1500 2000 2500 3000
f [MHz]
L) 3
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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=CT FCC ID: A3LSMAG060

HCTCO,LTD

Faebruary 1, 2018

EX3DV4- SN3967

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Conversion Factor Assessment
{ = 835 MHz, WGLS RS (H_convF) {= 1900 MHz WGLS R22 {H_convF)
Deviation from Isotropy in Liquid
Error (6, 9), =900 MHz
40 08 -0 04 -02 006 02 04 03 08 1D
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters

"UiD Rev | Communication System Name Group AR | Unc"
(dB) (L2
0 oW -~ oW 000 | 247%
10610 CAA | SAR Vadation (Square, 100ms, 10ms) Test 1000 | =986 %
100 CAB | UMTS-FDD (WCDMA} WCDMA 291 £08%
10012 | CAB | IEEE 802.11b WiFi 2.4 GHZ [DSSS, 1 WLAN 187 | 286%
10013 | CAB | IEEE BO2.11g WiF| 2.4 GHz (DSSS-OF DM, 6 Mbgs) WLAN 546 | 290%
1002 DAC | GSM-FDD MA, GMSK) GSM 8.39 +06%
10023 DAC | GPRS-FDD (TDMA, GMSX_ TN 0) GSM 857 1968 %
10024 DAC | GPRS-FDD (TDMA, GMS¥._ TN 0-1) GSM 6.56 £986%
10025 | DAC | EDGE.FDD (TDMA, BPSK, TN 0) GSM 1262 | 206 %
| 10028 DAC | EDGE-FOD (TOMA, BPSK, TN 0-1) GSM 9.56 £0.6%
10027 DAC | GPRS-FDD (TDMA, GMSK. TN 0-1.2} GSM 4.80 £06% |
10028 DAC | GPRS-FDD (TOMA, GMSK. TN 0-1-2-3 GSM 156 £96% |
1002¢ DAC | EDGE-FDD (TDOMA, BPSK, TN 0-1-2 GSM 778 $06% |
10030 CAA | IEEE B02.15.1 Bluetooth (GFSK, DH1) Bluetooth 5.30 296%
10031 | CAA | IEEE 602.15,1 Blustooth (GFSK, DH3) Buotooth | 167 | =06%
10032 | GAA | IEEE B02.15.1 Bluetooth (GFSK. DHS) Bluetooth | 1.16_| £96%
(10033 | CAA_| IEEE 802.15.1 Bluetooth (PI4-DOPSK, DH1) Bhuotooth | 774 | 206 %
10034 CAA | |EEE 602.15.1 Bluetooth (PI4-DOPSK, DH3) Bivatooth 4.5° 206%
10035 | GAA | IEEE B02.15.1 Blustoolh (Pi4-DOPSK, DHS) Bloetooth 383 | £06%
10038 CAA | IEEE B02.15.1 Bluetooth (8-DPSK, DH1 Bivatooth 8.01 2906 %
10037 | CAA | IEEE 802.15.1 Blustooth (8-DPSK. DH3) Bletocth | 477 | £06% |
10038 CAA | IEEE B02.15,1 Blustooth (8-DPSK, DHS) Bluatooth 410 $96%
10039 CAB | COMA2000 (1xRTT, RC1) COMA2000 457 296% |
10042 | CAB_| 1S54 / 1S-136 FOD (TOMA/FDM, PUd-DOPSK, Hailvate] AMPS 776 | 296%
10044 CAA S-BVEINTIA-6563 FDD (FOMA, FM) AMPS 0.00 296 %
10048 | GAA | DECT (TDO, TDMAFDM, GFSK, Fus Siot, 24] DECT 380 | 206%
10048 CAA | DECT (TDD, TDMAFDM, GFSK, Double Slol. 12) DECT 079 | 2968%
10056 CAA | UMTS-TDD (TD-SCOMA. 1.28 Mcps) TD-SCOMA 1.01 296% |
10058 | DAC | EDGEFDD (TOMA, 6PSK_ TN 0-1-2-3) GSM 552 | $96%
10059 | CAB | [EEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps) WLAN 212 | £90%
10060 | CAB_| IEEE 802.11b WIFi 2.4 GHz (DSSS, 5.5 Mbps) WLAN 83 | £056%
10061 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS. 11 Mbps) WLAN 60 | $96%
10062 | CAC | IEEE 802.11ah WiFi b Gtz (OFDM. 6 Mogs) WLAN 68 | 206%
0063 CAC | IEEE 802.11ah WiFi 5 GHxz (OFDM, 9 Mbps} WLAN .63 296%
0064 CAC | IEEE 802.11ah WiFi 5 GHz (OFDM. 12 Mbps) WLAN 9.09 296%
10065 CAC | IEEE 802 11am WiFi 5 GHz (OF DM, 16 WLAN 9.00 296 %
10066 CAC | IEEE 802.11amh WiFi 5 GHz (OFDM, 24 Mbps) WLAN 9.38 296%
10067 | CAC | IEEE 802.11ai WiF| 5 GHz (OFDM, 36 Mbps) WLAN 10.12 | 296% |
10068 CAC | IEEE 802 11amh WiFi § GiHx {OFDM. 48 Mbps) WLAN 1024 | #96%
10069 CAC | IEEE 802.11am WIF| § GHz (OF DM, 54 Mips) WLAN 1056 | $196%
10071 CAB | IEEE 802.11g WiFi2.4 Gz (DSSS/OFDM, 9 Mbps) WLAN 9.83 +96%
10072 | CA8 | JEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 12 Mbps) WLAN 9.62 £96% |
10073 | CAB | IEEE 802 11g WIF| 2.4 GHz (DSSS/IOFDM, 18 Mbge) WLAN 034 | +96% |
10074 CAB | IEEE 802 11g WiFi 2.4 GHz (DSSS/OFDM, 24 Mbos) WLAN 1030 | 496%
1007 CA8 | IEEE 802 11g WIF| 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 1077 | 266% |
0076 CAB | |EEE 802 11g WiFi 2.4 GHz (DSSSIOFDM, 48 Mbps) WLAN 1094 | 486%
0077 | CAB_| IEEE 802 11g WIFI 2 4 GHz (DSSS/OFOM, 58 Mbps) WLAN 19,00 | £9.6% |
10081 | CAB | COMA20DD (1xRTT, RC3) CDMAZ000 | 397 | £85% |
10082 | GAB | 15:54 / 15-136 FOD (TDMAFOM, PIA-DOPSK, Fuliraie) AMPS 277 | 296%
10080 DAC | GPRS-FOD (TOMA, GMSK_ TN 0-4) GSM 6.56 +56%
10087 | CAB_| UMTS-FDD (HSOPA) WCDVA 388 | +86% |
10084 CAB | UMTS-FDD (HSUPA. Suttest 2) WCDMA 398 £9.6%
10088 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-4) GSM 9.55 +96%
10100 CAE | LTEFDD {SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-FDD 567 +06%
10101 | CAE | LTE-FDD (SC-FOMA. 100% RB, 20 MHz. 16-QAM) LTE-FDD 642 +96%
10102 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz_64-QAM) LTEFDD | 660 | +96%
0103 CAG | LTE-TDD (SC-FOMA, 100% RB, 20 MHz. QPSK) LTE-TDD 9.29 £96%
0104 CAG | LTE-TDD (SC-FDMA_100% RB, 20 MHz__15-QAM)_ LTE-TDD 97 =06% |
10105 | CAG_ | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 84-QAM) LTE-TDD 10.01 296 %
10108 CAG | LTE-FDO {SC-FOMA, 100% RB, 10 MHz, OPSK) LYE-FDD 5.80 296 %
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10108 | CAG | LTE-FOD (SC-FOMA, 100% RE_ 10 MHz, 16-0AM) [TEFOD__ | 643 | 266% |
10110_| CAG | LTE-FOD {SC-FOMA, 100% R8. 0 Mz, QPSK) LTEFDD | 575 | £96%
0111 | CAG | LTE-FDD {SC-FDMA, 100% RS, 5 Mitz, 16-GAM) LTEFDD | 644 | £96%
10112 | GAG | LTE-FDD {SC-EDMA, 100% RB. 10 Mz, 64-QAM) LTE-FDO 50 | +06%
10133 | CAG | LTE-FOD {SC¥DMA, 100% RB, & MHz, 64-AM) LTE-FOD 52 | 296%
10114 | CAC | IEEE B02.11n (HT Greenfiekt, 13.5 Mbps, BPSK) WLAN 10 | =98%
10115 | GAC | [EEE B02.11n (HT Groonfioid. 81 Mbps. 16-OAM) WLAN B46 | z96%
10116 | GAC | IEEE B0Z 11n (HT Greenfieid. 135 Mbps, 64-GAM) WLAN 815 | £06%
10117 | CAG | IEEE B02.11n (HT Mixed, 13.5 Mbgs, BPSK] WLAN 07 | £96%
10116 | GAC | IEEE 802.11n (HT Mixod, 81 Mbps, 16-QAM) WIAN 59 | 296 % |
10118 | CAG | IEEE B0Z,11n (HT Mixed, 135 Mbps, 64-OAM] WLAN 13 | 496%
180 | CAE | LTE-FDO (SC-FDMA. 100% RB, 15 MHz__18-Q LTEFDD | 649 | 296%
141 | CAE | LTE-FDD (SC-FOMA. 100% RB, 15 MHz. 64-QAM) LTEFDD__| 653 | 296% |
142 | CAE | LTE-FDD (SC-FOMA. 100% RB, 3 MHz. GPSK LTEFDD | 573 | 496%
30143 | CAE | LTE-FDO (SC-FDMA. 100% RE, 3 MHz. 16-GAM) LTE-£0D .36 | £96% |
10184 | CAE | LTE-FDO (SC-FOMA. 100% RB, 3 MHz, 64-QAM) LTE-FDD 65 | $96%
10145 | CAF | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTEFDD 576 | +96%
10146 | CAE_| LTE-FDD (SC-FDMA, 100% R_a‘_ﬁy_; 1.4 Wiz, 1 [TEFDD__ | 641 | £96%
10147 | GAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 Miz, 64-0AM) TEFDD | 672 | £96%
10149 | CAE | LTE-FDD (SC-FOMA, 50% RS. 20 MHz, 16-QAM) TEFDD | 642 | £06% |
10150 | CAE | LTE-FOD (SC-FOMA, 50% RB. 20 MHz, 64-QAM) LTEFDD | 660 | $86%
10151 | CAG | LTE-TDD (SC-FOMA, 50% RSB, 20 MHz, QPSK) TE-TDD__ | 928 | $96% |
(10152 | CAG | LTE-TOD (SC-FOMA, 50% RB. 20 MHz, 16-AM) (TETDD | 882 | £96%
10153 | CAG | LTE-TDD (SC-FOMA, 50% RE. 20 MHz, 54-0AM) LTE-TDD | 1005 | £96%
10154 | CAG | LTE-FDD {(SC-FDMA, 50% RB. 10 MHz, QPSK) LTEFDD | 575 | £06%
10155 | CAG_ | LTE-FDD {SCFDMA, 50% RB. 10 Miiz, 16-QAM] LTEFDD | 643 | £06%
1015 | CAG | LTEFDD (SC-FDMA, 50% RB, 5 MHz, GPSK)_ LTE-FDO 579 | 206%
10157 | CAG | LTE-FDD (SC-FOMA, 50% RB. 5 MHz, 16-QAM) LTE-FDD 540 | 206%
0158 | CAG | LTE-FOD {SCFDMA, 50% RB, 10 MHz, 54-GAM) LTE-FDD 562 | 96%
(10159 | CAG | LTE-FOD (SC-FDMA. 50% RB, 5 MHz. 64-GAN) LTE-FOD 556 | +0.6%
0160 | CAE | LTEFDD (SC-FOMA, 50% RB, 15 MHz. OPSK) LTE-FDD 582 | 296 %
10161 | CAE | LTE-FDD (SCFDMA. 50% RE, 15 MHz. 16-QAM) LTE-FOD 43 | $90%
10162 | CAE | LTE-FDD 50% RB, 15 MHz_B4-QAM) LTE-FOD 58| 296%
166 | CAF | LTE-FDD (SC-FOMA. 50% RB, 1.4 MHz, OPSK) LTE-FDD 48 | +96%
10167 | CAF_| LTE-FDO (SC-FOMA. 50% RB, 1.4 Mz, 16-GAM) LTEFDD | 621 | 296% |
10168 | CAF | LTE-FDD (SC-FDMA_ 50% RB, 1. MJ_‘T-O_AM LTEFDD | 678 | +96% |
10160 | CAE | LTE-FDD (SC-FOMA. 1 RB. 20 Mz, OPSK LTEFOD__| 573 | $96%
10170 | CAE | LTE-FDO (SC-FOMA, 1 RB, 20 MHz, 16-QAM) (TEFDD | 652 | 366% |
10171 | AAE_| LTE.FDD (SC-FOMA, 1 RB, 20 MHz, 64-0AM) _ (TEFDD | 649 | $86%
710172 | CAG | LTE-TOD (SC-FOMA, 1 RB, 20 MHz. QPSK) (TETOD | 921 | 296%
10173 | CAG | LTE-TOD (SC-FOMA, 1 RB, 20 MHz. 16-QAM) (TETDD | 948 | +96% |
10174_| CAG | LTE-TOD (SC-FDMA, 1 RB, 20 MHz._64-QAM) TETDD | 1025 | $86%
10175 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, OPSK) (TE-FDC 572 | +06%
10176 | CAG | LTE-FDD (SC-FDMA, 1 RB, 10 MHz_16-QAN) (TE-FOD | 652 | 296%
10177 | CAl_| LTE-FDD (SC-FOMA, 1 RB, 5 MHz, OPSK) LTEFDO__| 573 | 296%
10178 | CAG | LTE-FDD (SC-FOMA, 1 RB, 5 MHz, 16-0AM) LTE-FDD 550 | £0.6%
10178 | CAG | LTE-FDD (SC-FDMA, 1 RB. 10 MHz, 64-QAM) LTE-FOD 550 | £96%
10180 | CAG | LTEFDD (SC-FOMA, 1 RB. 5 MHz, 64-GAM) LTE-FOO 550 | 29.6%
10181 | CAE | LTE-FDD (SC-FOMA, 1 RB. 15 MHz, GPSK) LTE-FDO 572 | 296%
10162 | CAE_| LTE-FDD (SC-FDMA. 1 RB. 15 MHz. 16-0AM) LTE-FDD 652 | $96%
10183 | AAD | LTE-FDD (SC-FDMA_ 1 RB. 15 MHz, B4-0AM) [TEFDD | 650 | +96% |
10184 | CAE | LTE-FDD (SC-F RB. 3 MHz. QPSK) LTEFDD__| 673 | +96%
10185 | CAE | LTE-FDD (SC-FOMA, 1 RB, 3 MHz_16-QAM] LTEFDD | 651 | £06%
10186 | AAE_| LTE-FOD (SC-FOMA. 1 RB, 3 MHz, 64-GAM) LTEFDD | 65 | £66%
10187 | CAF | LTE-FOD (SC-FOMA, 1 RB, 1.4 MHz, GPSK) LTEFOD | 573 | £96%
10188 | CAF | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, 16-GAM) LTEFOD | 652 | £8.6% |
10189 | AAF_| LTE-FOD (SC-FOMA, 1 RB, 1.4 MHz, 64-0AM) LTEFDO__| 650 | £90%
(10193 | CAC | IEEE 802 11n (HT Gresnbeid, 6.5 Mops, BF WLAN 00| =06 %
10194 | GAC_| IEEE 802 11n (HT Groonfiold. 39 Mbps, 16-0AM) WLAN 12 | £96% |
10195 | GAG | IEEE B02.11n [HT Gresnfieid, 65 Mbps_64-QAM) WLAN 21 | =06%
10186 | CAG_| IEEE 802 11n (HT Mixed, 6.5 Mbps, BPSK] WLAN 10| £8.6% |
10197 | GAC | IEEE B2 11n (HT Mixed, 39 Mbps, 16-GAM) WLAN 13 | 496%
10188 | CAC_| IEEE B02.11n (HT Mixed, 65 Mbps, 64-QAM) WLAN 527 | £96%
0218 | CAC | IEEE 802.11n (HT Mixod, 7.2 Mbps, BPSK) WLAN B.03 | £96% |
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10220 | CAG | IEEE BOZ 11n (HT Mixed, 43.3 Mbps,_16-QAN) WLAN 813 | +06%
10221 | CAC | IEEE B02.11n (HT Mixed, 72.2 Mbps, 64-QAM) WLAN 827 | +06% |
| 10222 | CAC | IEEE BOZ 11n [HT Mixed, 15 Mops, BPSK) WLAN 806 | +96%
10223 | CAC | IEEE 802 11n [HT Mixed. 90 Mbps, 16-QAM) WLAN 848 | +06% |
10224 | CAC_| |EEE 802.11n (HT Mixed, 150 Mbps. 64-0AM) WLAN 808 | +06%
10226 | CAB | UMTS-FDD (HSPA+) WCOMA 587 | +98%
10226 | CAA | LTE-TDD (SC-FDMA_ 1 RB, 1.4 MHZ, 16-0AM) LTE-TDD 945 | +06%
10227 | CAA | LTE-TOD (SC-FDMA, 1 RB, 1 4 MHz, B4-QAM) LTE-TDD 1026 | +96%
10228 | CAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TDD 922 | +96%
10229 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM) LTE-TDD 048 | +96 % |
10230 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 654-QAM) _TE-TOD 1025 | 296%
| 10231 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-TOD 819 | 206 %
10232 | CAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16-0AN) _ LTE-TDD 048 | +96%
10233 | CAF LTE-VIJD_Lﬁ'( -FOMA, 1 RB, 5 MHz, 64-QAM) LTE-TDD 1025 | +986%
10234 | CAF | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, GPSK) LTE-TDD 821 | 296 % |
10235 | CAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-TDD 048 | 496%
10236 | CAF | LTE-TDD (SC-FOMA, 1 RB, 10 MHz. 64-QAM) LTE-TDD 1025 | 296% |
10237 | CAF | LTE-TDO (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-TDD 821 | $96%
10238 | CAF | LTE-TDO (SC-FOMA, 1 RB. 15 MHz. 16-QAN) LTE-TDD 948 | 266 %
10238 | CAF | LTE.TDO (SC-FDMA, 1 RB, 156 MHz_64-QAM) LTE-TDOD 1025 | 296 %
10240 | CAF | LTE-TDO (SC-FOMA, 1 RB, 15 MHz, QPSK) LTE-TDD 821 | 296%
10241 | CAA_| LTE-TDO (SC-FDMA, 50% RB, 1.4 MHz,_16-QAM) LTE-TDD 962 | 296%
10242 | CAA_| LTE-TDO (SC-FDMA, 50% RS, 1.4 MHz, B4.QAM) LYE-TDD 086 | 06 % |
10243 | CAA | LTE-TDD (SC-FOMA, 50% R8, 1.4 MHz, QPSK) LTE-TDD 946 | +96%
| 10244 | CAC | LTE-TDD (SO- 50% RE, 3 MHz, 16-QAM] LTE-TDD 1006 | £96 %
10245 | CAC | LYE-TDO (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD 10068 | 9.6 %
10246 | CAC | LTE-TDD {SC-FOMA, 50% RB, 3 MHz, OPSK) LTE-TDO 930 | z96%
10247 | CAF | LTE-TDO (SC-FOMA, 50% RB, 5 MHz, 16-GAM] LTE-TDD 901 | 296%
10248 | CAF | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, 64-QAM) LTE-TDO 1008 | +06%
10243 | CAF | LTE-TDO (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-TDO 020 | 206 %
10250 | CAF | LTE-TDO (SC-FOMA, 50% RS_10 MHz, 16-QAM) LTE-TDC 981 | 96 %
0251 | CAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LIE-TDO 1017 | =86 %
| 10252 | CAF_| LTE-TDD (SC-FDMA, 50% RB. 10 MHz, QPSK) LTE-TDD 24 | 296 %
0253 | CAF | LTE-TDD (SC-FOMA, 50% RE_15 MHz,_16-QAM) LTE-TDO 990 | +96%
10254 | CAF | LTE-TDO (SC-FDMA, 50% RS, 15 MHz, 54-QAM) LTE-TDOD 1014 | =96 %
10255 | CAF | LTE-TDO (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-TDD 820 | +968%
10256 | CAA | LTE-TDO (SC-FOMA, 100% RB, 1.4 MHz, 16-0AM] LTE-TDOD 996 | 296% |
10257 | CAA | LTE-TDO (SC-FOMA, 100% RB, 1.4 MHz, 64-0AM) LTE-TDD 1008 | 96 %
__!0258 CAA | LTE-TDO (SC-FDMA, 100% RS, 1.4 Wg, QPSK) LTE-TDD 834 296 %
10259 | CAC | LTE-TOD (SC-FOMA, 100% RS, 3 MHz,_18-0AM) LTE-TDD 908 | =06 %
10260 | CAC | LTE-TDD (SC:FDMA, 100% RB, 3 MHz, 64-QAM) LTE-TDD 97 | 86% |
10261 | CAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-TDO 24 | 296 %
10262 | CAF | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 16-0AM] LTETDD 83 | 206% |
10263 | CAF | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 64-QAM) LTE-TDD 1016 | 206 %
10264 | CAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-TDD 823 | 296%
| 70265 | CAF_| LTE-TDD (SC-FDMA, 100% RB. 10 MHz, 16-QAM) LTE-TDD 892 | 296 %
(10266 | CAF_| LTE-TDD (SC-FOMA, 100% R, 10 MHz, 54-0AM) LTE-TDD 10.07 | 29.6%
10267 | CAF | LTE-TDD (SC-FDMA, 100% RS. 10 MHz, OPSK) LTE-TDD 030 | +96 9
10268 | CAF | LTE-TDD {SC-FOMA, 100% RS_15 MHz, 16-QAM) LTE-TOD 1008 | 9.6%
30269 | CAF | LTE-TOD (SC-FDMA, 100% RB. 15 MHz, B4-GAM) LTE-IDD 1013 | 296 %
10270 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK] LTE-TOD 058 | 296 %
10274 | CAB | UMTS-FOD (HSUPA, Sublest 5, 3GPP ReiB.10) WCDMA 487 | 298%
10276 | CAB | UMTS-FDD (HSUPA, Subtest 5. 3GPF Reib ) WCOMA 306 | +96%
10277 __| CAA_| PHS (OPSK| = PHS 11681 | 296%
110278 | GAA_| PHS (QPSK, BW BE4MHz, Rolloft 0.5) PHS 11.81 | +96%
10279 | CAA | PHS (OPSK, BW BEAMHz, Rolloff 0.38) PHS 1218 | 296 %
10290 | AAB | COMA20D0, RC1, SO56, Full Rate COMA2000 91 | 196 %
10291 | AAB_ | COMAZ000, RG3, 5055, Full Rate COMAZ000 46| 96 % |
10292 | AAB_| COMAZ000, RC3, SO32, Full Rete COMAZ000_| 3.33 | 296 %
10293 | AAB | CDMAZ2000, RC3, SO3, Full Rate COMAZ000 | 350 | +96%
10295 | AAB_| COMA2000, RC1, SO3, 1/8ih Rate 251r,___ COMAZ000 | 1249 | 96 %
10297 | AAD | LTE-FDD (SC-FDMA. 50% RB, 20 MHz, QPSK) LTE-FDD 581 | $96%
10208 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz QPSK) LTE-FDD 572 | +9.6% |
10299 | AAD | LTE-FDD (SC-FOMA, 50% RB, 3 MHz 16-QAM) LTE-FDD 639 | 496 %
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10300 | AAD | LTE-FDD (SC-FDMA, 50% RE, 3 MHz, 64-QAM) LTE-FDD 660 | £96%
10301 | AAA | IEEE 802.16e WIMAX (25:18, 5ms. 10MHz, QPSK, PUSC) WIMAX 1203 | £96%
10302 | AAA | IEEE 802.16e WIMAX (28:18, 5ms, 10MHz, QPSK, PUSC. 3CTRL | WiMAX 1257 | +96%
symbais)
10303 AAA | IEEE 802,168 WIMAX (31:15, Sms, 10MHz, B4QAM, PUSC) WiIMAX 1252 | +96%
10304 AAA | [EEE 802168 WIMAX (29:18, Smns, 10MHz, B40AM, PUSC) WIMAX 1186 | £96%
10308 AAA | IEEE 802.16e WIMAX (31:15, 10ms, 10MHz, 84QAM, PUSC, 15 WIMAX 1524 | +96%
Symbois)
10306 AAA | IEEE 802 10a WiMAX {29:18, 10ms, 10MHz, 84QAM, PUSC, 18 WIMAX 1467 | £968%
s
10307 | AAA | IEEE BOZ.16a WIMAX {29:18, 10ms, 10MHz. QPSK, PUSC, 18 WIMAX 1449 | 286%
3
10308 | AAA | IEEE BO2.16e WIMAX (29:18, 10ms. 10MHz. 16QAM, PUSC) WAAX 1446 | 296 %
10309 AAA | IEEE B0Z.160 WIMAX (29:18. 10ms, 10MHZ 16QAM, AMC 2x3, 18 WiMax 1458 | 2986 %
symbols)
10310 | AAA | IEEE BO0Z.168 WIMAX (2%:18, 10ms, 10MH2, QPSX. AMC 2x3, 18 WIMAX 1457 | 296%
symbois) . il
10311 AAD | LTE-FDO (SC-FOMA_ 100% RB, 15 MHz, QPSK) LTE-FDD 606 | 496%
10313 AAA | IDEN 13 iDEN 10.51 | %9 L
16314 AAA | IDEN 16 IDEN 1348 +96% |
10315 | AAB | IEEE 802.11b Wiri 2.4 GHz (DSSS, 1 Mbps, 96pc duly cycie) WLAN 7y | +068%
1031 AAB | IEEE 802 11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps. 96pc duty cycle} | WLAN 336 | $96%
103 AAC | IEEE 802.11a WiFi § GHz (OFDM, 6 Mbps. 86pc duly cycle) WLAN 836 | $96%
10352 | AAA | Pulse Waveform (200Hz, 10%) Generi 10.00 | +86%
10353 | AAA | Pulse Waveform {200Hz. 20%) Genaric 6.99 +96%
10354 AAA | Pulse Wavelorm (200Hz 40% Genaric 398 +£96%
10355 | AAA | Pulse Waveform (200Hz, 60%) Ganaric 222 | 286% |
10356 | AAA | Pulse Wavelarm (200Hz, B0%) Generic 097 | £96%
10387 | AAA | OPSK Waveform, 1 MHz Generic 510 | =96%
10388 | AMA | OPSK Wavelomn, 10 MHz Genesc 22 | 296%
10396 AAA 34-0AM Waveform, 100 kHz Ganefic 5.27 +96%
10389 | AAA | B4-0ANM Waveform. 40 MHz Ganeric 527 | 496%
10400 | AAD | IEEE 802.11ac Wikl (20MHz. 64-0AM, 88pc duty cycle) WLAN 337 | 206 %
10401 | AAD | IEEE 802.118c WiFI (40MHz. 64-OAM. 99pc duty cycls) WLAN 860 | +868%
10402 | AAD | IEEE 802.11ac WiF| (80MHz. 64-QAM. 98pc duty cycle) WLAN 8.5 +98%
10403 | AAB | COMAZ000 (1xEV-DO, Rev. 0) CDMAZ000 3.7¢ +96%
10404 | AAB | COMA2000 (1xEV-DO, Rev. A) COMA2000 AT +8.6%
10406 | AAB | COMA2000. RCY, SCHO, Full COMA2000 522 | £98%
10410 | AAF | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, QPSK, UL LTE-TDD 782 | £96%
Subframe=2.3.4.7.8.9. Sublrame Conf«d)
10414 AAA | WLAN CCDF, 64-QAM, 40MHz Genenc B.54 986 %
1041 AAA | IEEE B02.11b WiFi 2.4 GHz {DSSS, 1 Mbps, 89ac duty cycike) WLAN 1.54 £98%
041 AAA | IEEE B02.11g WIFi 2.4 GHz (ERP-OFDM, 6 WLAN .25 +96%
041 AAB | |EEE B02.11aM WiFi 5 G Hz {OFDM, 6 Mbps. 99pc duty cycle) _WLAN .23 296%
0416 AAA | IEEE 802.11g WIFi 2.4 GHz (DSSS-OFDM, & Mbps, $9pc duty cycle, | WLAN 14 +96%
 Long preambule)
10413 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 8 Mbps, 89pc duly cycle, | WLAN 819 | +898B%
Shott preambule]
10422 | AAB | IEEE 802 11n (HT Greenfield, 7.2 Mbps, BPSX) WLAN 832 £96%
10423 | AAB_| IEEE 8021 1n (HT Greenbeid, 43.3 Mbps. 16-0AM) WLAN BAT | 06%
10424 | AAB | IEEE 802 11n (HT Greenfisid, 72.2 Mbps, 64-QAM) WLAN 40 | 206%
10425 | AAB | |EEE B(2 11n (HT Groenfiski. 15 Mbps, BPSK) WLAN 41 +96%
10426 | AAB | IEEE B02.11n (HT Greenfield, 90 Mbps. 16-QAM) WLAN .45 +96 %
10427 AAB | IEEE 802.11n (HT Groenfield, 150 Mbps. 84-CAM) WLAN A +96%
| 10430 | AAD | LTE-FDO (OFDMA, 5 MHz, E-TM 3.1) LTE-FDD .28 | £96%
10431 | AAD | LTYE-FDD (OFDMA. 10 MHz, E-TM 5.1) LTE-FDD .38 | £96%
10432 AAC | LTE-FDD (OFDMA_ 15 Mz, E-TM 3.1) LTE-FDD 8.34 +56%
10433 | AAC_| LTE-FDD (OFDMA, 20 Midz, E-TM 3.1 LTE-FDO 834 | +06% |
10434 AAA | W-COMA (BS Test Modal 1, 64 DPCH) WCOMA 8.60 £56%
10435 | AAF | LTE.TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL LYE-TDD 782 | tB6%
Subframe=234.789)
10447 | AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 756 | 296 %
10448 AAD | LTE-FDO [OFDMA, 10 MHz. E-TM 3.1, Clippm 44%) LTE-FDD 753 | 296%
10448 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, Cliping 44%) LTE-FOD 7.51 196 %
10450 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 748 | +96%
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10451 [ AAA | W-CDMA (BS Test Model 1, 64 DPGH, Clipping 44%) _ WCDMA 758 | +96%
10458 AAB | IEEE 802.11ac WIFI {160MHz, 64-QAM, 99pc duty cycle) WLAN 8.63 +06% |
10457 AAA | UMTS-FDD (DC-HSDPA WCDMA 8.62 196%
10458 | AAA | COMA2000 (1xEV-DO, Rov. B, 2 carners) CDMA2000 6.55 +96%
0459 AAA | COMAZ2000 {1xEV-DO, Rav. B, 3 carriers) CDMA2000 8.25 +96%
0460 AAA | UMTS-FDD (WCDOMA, AMR) WCDMA 239 +96%
0461 AAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK, UL LTE.-TDD 782 +96%
Subframe=23,4.7.8.9)
10462 | AAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM, UL LTE-TDD 8.30 z96%
Subdrame=2,3.4.7.8 9)
10463 | AAA | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, 64-QAM, UL LYE-TDO B.56 £86%
Subdframe=23 4,788}
10464 | AAS | LTE-TOD (SC-FDMA, 1 RB. 3 MHz, QPSK, UL LTE-TDD 782 +96%
Sublfi 2.34.7.89)
10485 | AAB | LTE-TDD (Sg-ib;gh 1RB, 3 MHz, 16-0AM, UL LTE-TDD 8.32 2068%
34,7,8.8)
10466 AAB | LTE-TDD (SC-FDMA, 1 RSB, 3 MHz, 64-0AM, UL LTE-TDD 857 £t906%
.34.789)
1087 | AAE | LTE-TDD iSC—FDMA. 1RB, 5 MHz, OPSK, UL LTE-TDD 782 £96%
Subframe=2.34.78.
10488 | AAE | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM, UL LTE-TDD 8.32 +06%
Subframe=2.34,7,898)
10489 | AAE | LTE-TDD {SCFDMA, 1 RB, 5 MHz, 54-QAM, UL LTE-TDD 856 286%
Sublrame=2734.7.89)
10470 AAE | LTE-TDD (SC-FDMA, 1 RB, 10 MHx, QPSK, UL LTE-TDD 782 296%
Subframe=2.34,7,8 9
10471 AAE | LTE-TOD (SC-FDMA, 1 RB, 10 MHz, 16-QAM, UL LTE-TDD 832 +86%
Subtrames2.3.4,7,8 9)
10472 AAE | LTE-TDD {SC-FDMA, 1 RB, 10 MHz, 84-QAM, UL LTE-TDD B.57 +96%
Subframe=2.34.7,8.9 ]
10473 AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK, UL LTE-TDD 782 186%
Subframe=2 34.7,8.9)
10474 AAE | LTE-TDD {SC-FDMA, 1 RB, 15 MHz, 16-QAM, UL LTE-TDD 8.32 +9.6%
Subframe=2134.7.6.9)
10475 AAE | LTE-TOD {(SC-FDMA, 1 RB, 15 MHz, 84.QAM, UL LTE-TDD 857 +96%
Subframe=2.3.4,7,8 9) il
10477 AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM, UL LTE-TDD B.32 196%
Sublrame=2 3.4 7 89)
10478 AAF | LTE-TOD {SC-FDMA, 1 RB, 20 MHz, t4-QAM, UL LTE-TDD B.57 108 %
Sublrame=234.7,89)
10479 | AAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK, UL LTE-TDD 774 +96%
Subframe=2.34,78.9)
10430 AAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM, UL LTE-TDD B.138 +9.6%
Subtrame=2.3,4,7,8.9)
10481 AAA | LTETDD (SC-FDMA, 50% RB, 1.4 MHz, 4-QAM, UL LTE-TDD 8.45 *86%
Subframe=234.789)
10482 AAB | LTE-TDD {SC-FDMA, 50% RB, 3 MHz, QPSX. UL LTE-TDD 7.7 296%
Subframe=2.3.4.7,8.9)
10483 | AAB | LTE-TDD (SCFDMA, 50% RB, 3 MHz, 16-QAM, UL LTE-TDD 839 +06%
Subtrame=2.3.4,7,8.9)
10434 AAB | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM, UL LTE-TDD 847 296%
Subframa=2.34.7.8.9) o
10485 | AAE | LTE-TDDO (SC-FDMA, 50% RB, 5 MHz, OPSK, UL LTE-TDD 7.59 +86%
Subtrama=2,34,7.8.9)
10488 | AAE | LTE-TDD {SC-FDMA, 50% RB, 5 MHz. 16-QAM, UL LTE-TDD 838 +86%
Subframe=2 34,7 8.9)
10487 AAE | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM, UL LTE-TDD 8.8 296%
Subframe=2,34.7,8.9)
10488 | AAE | LTE-TDD (SC-FDMA, 50% REB, 10 MHz, OPSK. UL LTE-TDD 7.0 206%
Sublrame=2.3.4,7,8.9)
10489 | AAE | LTE-TDD (SC-FDMA, 50% RB, 10 MHz. 16-QAM, UL LTE-TDD 83t +86%
Subframe=2.3.4,7,8.8)
10480 | AAE | LTE-TDD (SC-FOMA, 50% RB, 10 MHz 64-QAM, UL LTE-TDD 8.54 +86%
Subframe=2.34.7.8.9)
10491 AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK. UL LTE-TDD 774 +868%
Sublrame=2.3 4,7.8 9)
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10482 | AAE | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, 16-QAM, UL LTE-TDD B.41 : aeiﬂ
Subframa=2.34.78.9)
10483 | AAE | LTE-TDD (SC-FOMA, 50'% RB, 15 MHz. 64-0AM. UL LTE-TDD B85 | £96%
Sublrame=2.34.7.8.9) il
10454 AAF | LTE-TDD (SC-FOMA, 50% RB, 20 MHz QPSK. UL LTE-TDD T7.74 +26%
Sublrame=2,3 4,7 .8 9)
10495 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM, UL LTE-TDD 8.37 +96%
Subframe=2,34.7 8.8
10498 | AAF | LTE-TDD {SC-FDMA, 50% R8. 20 MHz, 64-QAM, UL LTE-TDD 854 | +96%
Sublrame=2,3.4.7.8.9)
10497 | AAA | LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz. GPSK, UL LTE-TDD 767 | £86%
Subframe=2.3.4 7 .8,9)
10498 AAA | LTE-TDD (SC-FDMA, 100% R8. 1.4 MHz, 16-QAM, UL LTE-TDD BA4D 0.6 %
Sublframe=2.3.4,7,89)
10482 | AAA | LTE-TDD {SC-FOMA, 100% R8, 1.4 MMz, 64-DAM, UL LTE-TDO 868 | £96%
Subframe=2.34,789)
10500 AAB | LTE-TDD (SCFDOMA, 100% RB. 3 MHz. QPSK, UL LTE-TOD 7.67 £96%
Subtrame=2.3 4,78 9)
10501 AAB | LTE-TDD (SC-FDMA, 100% RB, 3 MHz 16-0AM, UL LTE-TDD A4s 296 %
Sublrame=2.34.7.8.8)
10502 | AAB | LTE-TDO (SC-FOMA. 100% RB, 3 MHz, 64-0AM, UL LTE-TDD 852 | 196%
Subframe=2,3.4.7 8.9)
10603 | AAE | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK, UL LTE-TDD 772 | +96%
Subframen2,3,4.7 8 9)
10504 AAE | LTE-TDD (SC-FOMA, 100% RB RB, 5 MHz, 16-QAM, UL LTE-TOD amn +06%
Subframe=2,3.4.7.8.9)
10505 | AAE | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 84.0AM, UL LYE-TDD 454 | 186%
Subframe=23.4.7,8.9)
10506 AAE | LTE-TDD (SC-FOMA, 100% R8. 10 MHz, QPSK, UL LTE-TDOD 774 +86%
Sublrame=2.34,7,89)
10507 AAE | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM, UL LTE-TDD B.36 286 %
Subframe=2.34.789)
10508 | AAE | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 54-QAM, UL LTE-TDD 855 | 296%
Subframe=234.7.8.9)
10500 | AMAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK, UL LTE-TDD 799 | 296%
Sublrame=2 3 4.7.8.9)
10510 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 16-0AM, UL LTE-TOD 849 | £+96%
Subframe=2,34.7 8.9)
10511 | AAE | LTE-TDO (SC-FDMA, 100% RB, 15 MHz 54-0AM, UL LTE-TOD 8.51 +96%
Subtrame=2,34.7.819)
10512 | AAF | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, QPSK, UL LTE-TDD 7.74 £66%
Subframe=2,3.4,7.8.9)
10513 AAF | LTE-TDD (SC-FDMA, 100% RE_ 20 MHz, 18-QAM, UL LTE-TDD 842 2068%
Subframe=2.3.4.7.89)
10514 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-0AM, UL LTE-TDD B45 | 298 %
Subftame=23 4.7 8.8)
10515 | AAA | IEEE B0Z.11b WiFi 2.4 GHz (DSSS, 2 Mbps, 88pc duty cycle) WLAN 158 | :06%
10516 | AAA | IEEE 802.11b WIFi 2.4 GHz (DSSS, 5.5 Mbps, 99pc duty cycle) WLAN 57 | 296% |
| 10517 AAA | IEEE BD2.11b WiFi 24 GHz (DSSS, 11 Mbps, 99pc duty cycle) WLAN 58 +96%
0516 | AAB | |EEE 802.11a/h Wi 5 GHz (OFDM, 8 Mbps, 98pc duty cycle) WLAN 823 | +86%
0519 | AAB | IEEE 802.11ah WiFi 5 GHz (OF DM, 12 Mbps. 99pc duly cycle) WLAN 839 | +956%
10520 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM. 18 Mbps, 89pc duty cycle} WLAN 812 | +06%
| 10521 AAB | IEEE 802.11a/h WIFi 5 GHz (CFDM. 24 Mbps. 89pc duty cycle) WLAN 797 | £96%
10522 AAB | IEEE 802.11ah WiFi 5 GHz (OF 36 . 99pc duty cycle) WLAN 845 £96%
10523 | AAB | IEEE 802 11am WIFi 5 GHz (OFDM, €8 Mbps, 99pc duty cycle) WUAN BOB | =96%
10524 | AAB | IEEE B02.11am WIFi 5 GHz (OFDM. 54 Mbps, 99pc duty cycie) WLAN 27 | 96% |
10525 | AAB | IEEE 802 11ac WiFi (20MHz, MCS0, 99pc duty cycia) WLAN .36 | #9686 %
10626 | AAB | IEEE B0Z 11ac WIFI (20MHz, MCS1, S9pc duty cydle) WLAN 42 | 296 % |
10527 AAB | |EEE B0Z.11ac WiFi (20Mi2, MCS2, 89pc duty cycie) WLAN 5.21 +96%
10528 | AAB | IEEE B02.11ac Wi (200Hz, MCS3, 88pc duty cyce) WLAN 338 | +96% |
10520 AAB | IEEE B02.11ac Wi CSd. ) WLAN 336 | +86%
10531 AAB | IEEE 802 11ac WiFi (20MHz. MCS6. 88pc duty WLAN 8443 | +06%
10532 AAB_| IEEE 802.11ac WiFi {20MHz. MCS7. 89pc duty cycle) WLAN 829 | £86%
10533 | AAB | IEEE 802.11ac WiFi (20MHz, MCS3, B8pc duty cycle) WLAN 838 | £96%
10534 | AAB | IEEE 802 11ac WIFI (40MHz, MCS0, S8pc duly cycle) WLAN B45 | £BE%
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10635 | AAB_ | [EEE 802.110c WIFi (40MHzZ, MCS), 89pc duly qm) WLAN 45 | 296%

10536 | AAB | IEEE 802.11ac WiFI (40MHZ, MCS? WLAN 32 | +96%

10537 | AAB | [EEE 802.11a¢ WiFI (40MHz, MCS3, _gm__g cydo) WLAN 44| 296%

10538 | AAB | |EEE 802.11ac WiFi (40MHz, MCS4_ WLAN BS54 | 286%

10540 | AAB | IEEE 802.110c WiFi (40MH2, MCS6. w WLAN 30 | +96%

10541 | AAB | |EEE 602.11ac WiFi (40MHz MCS7, 99p¢ duly cycie) WLAN 46| t96%

0542 | AAB | |EEE B02.11a0 WiFi (40MHz, MCS8, 89pc duty cycle) WLAN 65 | 206 % |
0543 | AAB_| [EEE B02.11ac Wi (40MHz. MCS9, 88pc duty cyclo) WLAN 865 | 206%
0544 | AAB | [EEE B02.11ac WiFI (B0MHz. MCSO, 99pc duly cycio) WLAN BAT | +06%
0545 | AAB | IEEE B02.11ac WiFi (B0MHz. MCS1, 99p0c duty cycle) WLAN 855 | =0.0% |
0546 | AAB_| IEEE BO: ﬂacWH@M__g‘M&M WLAN 835 | +06%
0547 | AAB | IEEE 802,11ac WiFi WLAN 848 | =0
10548 | AAB_| IEEE B02.11ac WiFi Mcs-c WLAN 837 | 9.0 % |

10550 | AAB | IEEE BO0Z.11ac Wit (B0MHzZ, MCSE, om_mycya.) WLAN 838 | +96% |

10551 | AAB_| IEEE 802.11ac WiFi MCST WLAN 850 | +8.6%

10552 | AAB | IEEE B02 11ac WIFi (BOMHZ, MCSE, 88pc gxcg) WLAN 542 | +96% |

10553 | AAB | |EEE B0Z 11ac Wikt MCSg, WLAN 845 | +0.6% |

10554 | AMC | IEEE B02.11ac WiFi (160MHz, MCSO WLAN A8 | +96% |

10555 | AAC | IEEE 802 11ac WiFi (160MHz, MCS1, 99pc duty cyde WIAN A7 | z06%

10556 | AAC | IEEE B02.11ac WIFi ueom_g,km Sapc duty cydio WLAN 850 | 49.6%

10557 | AAC | IEEE B02.11ac WiFi [160MHz, MC: WLAN 852 | 406%

10558 | AAC | IEEE B0211ac WIFi (160MHz, Mcsc, 98pc duty cycie) WLAN 61 | 063

10560 | AAC | IEEE 802 11ac WiFi (160MHz, MCSE, 99pc WLAN 73 | 186%

10561 | AAC | IEEE B02.11ac WIFi (160MHz, MCS7, 99pc duty cyde) WLAN 56 | +66% |

10562 | AAC | IEEE 802 11ac WIFi (160MHz, MCSS, 99pc duty cyde) WLAN 869 | $96%

10563 | AAC | IEEE 802 11ac WIFi [160MHz, MCSS, WLAN 877 | +96%

10564 | AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 9 Mbps, 99pc duty WLAN 825 | 96%

cycie)

10565 | AAA | IEEE B0Z11g Wiri 2.4 GHz (OSSS-OFOM, 12 Mbps, 99pc duly WLAN 845 | 296%

cycle)

10566 | AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, 88pa duly WLAN 813 | £+96%

e

10587 | AAA | IEEE 802 11g WiFl 2.4 GHz (DSSS-OFDM, 24 Mbps. 99pc duly WIAN BOO | 296%

cycie)

10568 | ARA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFOM, 36 Mbps, 99p< duly WLAN 837 | t96%

cyce)

10568 | AAA | IEEE 802.11g WiFi 2.4 GHz (OSSS-OFDM, 48 Mbps. 88pc duty WLAN 810 | £96%

cycie)

10870 | AAA | IEEE BOZ 11g WIFI 2.4 GHz {DSSS-OFDM, 58 Mbps, 99pc duly WLAN 830 | t08%

ooe) oA
(10571 | AAA | IEEE B02.11b WiFi 2.4 GHz (DSSS, MMM) WLAN 199 | +96% |

10572 | AAA_| IEEE 802110 WiFi 2.4 GHz (DSSS, 2 cle) WLAN 99 | 498%

10573 | AAA | IEEE 802 11b WiFi 2.4 GHz {DSSS, 5 Mbps. 90pe duly cycle) WLAN 98 | +06%

10574 | AAA | IEEE B02 11b WiFi 2.4 GHz (0SSS, WLAN 98 | +96%

10575 | AAA | IEEE BOZ 11g WIFI 2.4 GHz (DSSS—OFDM & Mops, 90pc duty WLAN 858 | +96%

cycie}

10576 | AAA | IEEE B02.11g Wiri 2.4 GHz (OSSS-OFDM, 8 Mbps, 80pc duty WLAN 860 | 206%

cycle]

10577 | ANA | IEEE B02.11g WIFi 2.4 GHz {DSSS-OFDM, 12 Mbps. 80pc duty WLAN 870 | t96%
H. cycie)

10578 | AAA | IEEE 802 11g WIFI 2.4 GHz (DSSS-OFDM, 18 Mbps, S0pc duly WLAN 849 | 196%

wycle)

10579 | AMA | IEEE B02.11g WiFi 2.4 GHz {DSSS-OFDM, 24 Mbps, 90pe duty WLAN 838 | 196%

cycle)

10580 | ANA | IEEE B02.11g WiFi 2.4 GHz {DSSS-OFDM, 36 Mbpe. 90pc duty WLAN 876 | 0.6 %

cycle)

10581 | AAA | IEEE BOZ 11g WIFI 2.4 GHz {OSSS-OFDM. 48 Mbps, 90pc duly WLAN 835 | +96%

cycle}

10582 | AAA | IEEE B02.11g WIF| 2.4 GHz (DSSS-OFDM, 54 Mbps, 90pc duly WIAN 867 | 466%

cycle)

10563 | AAB | IEEE B02.11a/h Wikt 5 GHz (OFDM, 6 Mbps. 90pc duly cycle) WLAN 855 | $0.6%
10584 | AAB | IEEE B02.11a/h WiFi 5 GHz (OFDM, @ Mbps. 90pe duty cycle) WLAN 860 | +0.6%
10585 | AAB | IEEE B0Z.11a/h Wi 5 GHz (OFDM, 12 Mbps, B0pe duty cycle) WLAN 870 | +06%

0586 | AAB_| IEEE 802 11a/h WiFi 5 GHz (OFDM, 18 M d WLAN 840 | +06%
0587 | AAB | [EEE B02.11ah Wiri 5 GHz (OFDM, 24 Mbps, 80pc duly cycie) WLAN 838 | +96%
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10566 | AAB | IEEE B02.11@h WiFi 5 GHz {OF DM, 36 Mbps, 90pc duty cyde) WiAN 875 | 296 % |
10580 | AAB | IEEE B02.11a/h WiFi 5 GHz (OFDM, 48 Mbys, S0pc duty cycie) WLAN 835 | 196%
10590 | AAB | IEEE 802,11a/ WiFi 5 GHz (OFDM, 54 Mbps, 80pc duty cycke) WLAN BE67 | +96%
10561 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCS0, S0pc duty cycie) WLAN 63 | +96% |
10592 | AAB | [EEE 802.11n (HT Mixed, 20MHz. MCS1, S0pc duly cycie) WLAN 79 | 49.6%
10593 | AAB | IEEE 802.11n (HT Mixed, 20Miz. MCS2, 90pc duty cyck) WLAN 64| +66% |
10594 | AAB | IEEE 802.11n (HT Mixad, 20MHz. MCS3, 80pc duty cycle) WLAN 74| £96%
10595 | AAB | IEEE 802 11n (HT Mixed, 20MHz. MCS4, 90pc duly cycle) WLAN 874 | £00%
10596 | AAB | IEEE 802 11n (HT Mixed, 20MHz, MCS5, 80pa duty cycie] WLAN 871 | £06%
10587 | AAB | IEEE 802 11n (HT Mixed. 20MHz, MCS6, 90pe duly cycle) WUAN 877 | +06%
10588 | AAB | IEEE B0Z 11n (HT Mixed. 20MHz. MCS7. 90pc duty cycle) WLAN 3 20.6%
10569 | AAB | IEEE 802.11n W%_AM%MM WLAN 79 | 296%
10600 | AAB | IEEE BOZ 11n (HT Mixod. 40MHz, MCS1, 90pc duty cycle) WLAN 88 | +96%
D603 | AAB | IEEE B02.19n (HT Mied, 40MHz, MCS2, 90pe duty cycle) WLAN 82 | 296%
10602 | AAB | IEEE B02.11n (HT Mixed, 40MHz, MCS3, 90pc duty cycle) WIAN 94 | 396%
10603 | AAB_| [EEE BO2.11n (HT Mixed, 40MHz, MCS4, 90pc duty cycle) WLAN 03 | +986%
10604 | AAB | [EEE 802.11n (HT Mixed, 400z, MCSS, c WLAN 176 | £9.6% |
10605 | AAB | [EEE 802.11n (HT Mixed, 400z, MGS6, S0pc duly cyce) WLAN 397 | $9.6%
10606 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS?7, 90pc duty cycis) WLAN 387 | +9.6% |
10807 | AAB | IEEE 802 11ac WIFi (20MHz, MCS0, 90pe duly cycle) WLAN 864 | +96%
10608 | AAB | IEEE 802.11ac Wi (20MHz. MCS1. 90pc duty cycle) WLAN 877 | +96%
10600 | AAB | IEEE 802.11ac WiFi (20MHz, MCS2. 90pe duly cycle) WLAN 857 | +9.6% |
10610 | AAB | IEEE 802 11ac WIFI (20MHz, MCS3, 90pt duty Gycle) WLAN 876 | +96%
10611 | AAB | IEEE 802.11ac WiFi {20MHz, MCSA4, 80pc duty cycle) WLAN E70 | 056 %
10812 | AAB | IEEE 802 11ac WIFI (20MHz, MCS5, 90 N 377 | £96%
10613 | AAB | IEEE B0211ac WiFl (20MHz, MCSB, 90pc duty cydle WLAN 504 | +96%
10614__| AAB | IEEE B02.11ac WiFi (20MHz, MCST, 30pc WLAN 559 | +96%
10615 | AAB | IEEE BOZ 11ac WIFI (20MHz, MCSE, 90pc duty cyde WLAN 582 | £96%
10616 | AAB | IEEE B0Z.11ac WiFi (40MHz, MCSO WLAN 82 | 206%
10617 | AAB | IEEE B02 11ac WiFi (40MHz. MCS1, 0pc duly cyce) WLAN 81| +96%
0618 | AAB | IEEE B02.11ac Wil (A0MHz. MCS2, 80pc duty cyce) WLAN 359 | £96%
10619 | AAB | IEEE 802.11ac Wi (40MHz. MCS3, B0pc duly cydie) WLAN 86 | +96%
10620 | AAB | IEEE 802.118c WiFl (40MHz. MCS4, WLAN 87 | +06%
10621 | AAB | IEEE 802.11ac Wiri ($0MHz, MCS5, 90pc d ) WLAN 77| £06%
16622 | AAB_| IEEE 802.11ac WiFi (40MHz, MCS8. 90pc duly cycle) WLAN 868 | +0.6% |
10623 | AAB | IEEE 802 11ac WiFI (80MHz, MCS?, 90pc duty cycle WLAN 882 | +96%
10624 | AAB | IEEE 802 11ac WiFi {40MHz, MCSS, 90pc duly cycle) WLAN 86 | =06%
10825 | AAB_| IEEE 802 11ac WIFI (40MHz, MGSS. 90pc duty cycle) WLAN 96 | =08 %
10626 | AAB_| IEEE 802 11ac WiFl (80MHz, MCS0, 90pc duty cycle) WLAN B3 | 298 %
0627 | AAB | IEEE B0Z.11ac WiFI (B0MHz, MCS1, 90pc duty cydle) WLAN 588 | +96%
10628 | AAB_| [EEE 602 13ac WiFi MCS2 WLAN 571 | 206%
0623 | AAB | [EEE B02.11ac WiEI (B0M¥z, MCS3, S0pc WLAN 385 | 296 %
10630 | AAB | IEEE 802.11ac WiF) (BOMHZ MCS4, S0pc duty cydis) WLAN 572 | 296 % |
10631__| AAB_| IEEE 802.118c WiFi (BOMHz. MCSS, B0pc duty cyce) WLAN 81 | $96%
10632 | AAB | IEEE 802.118C WiFI MCS6, 90pc d WLAN 74| £956%
10633 | AAB | IEEE 802.11ac WiF| (50MHz MCS7, 80pc d WLAN 83 | +06%
10634 | AAB | IEEE 802 11ac WiF| {80MHz, MCSS. 80pe du WLAN BB0 | £06°
10635 | AAB_| IEEE 802 11ac WIFI (80MHz, MCS9, B0pc duty cycle) WLAN BB1 | 9.6 %
10636 | AAC | IEEE 802 11ac WiF| {100MHz, MCS0, 90pc duly cycle) WLAN 83 | 206 %
10637 | AAG | IEEE 802 11ac WiF| (160MHzZ, MCS1. 90pc duty cycle) WLAN 79 | 208%
10638 | AAC | IEEE B02 11ac Wil (160MHz, MCS2, 90pc duty cycle: WLAN 86 | +96%
10639 | AAC | IEEE 802 11ac WIFL (160MHz, MCS3, 90pc duty oycle WLAN 385 | £9.6%
10640 | AAC | IEEE BO2.11ac Wikt (160MHz, MCSH, WLAN 98 | +96%
10641 | AAC | IEEE BOZ 118c Wikt (160MHz, MCS5 WLAN 06| +96%
10642 | AAC | IEEE 802.118c WiFi (160MHz. MCS6, S0pc duly cyde) WLAN .06 | £96%
10643 | AAG | IEEE B02.11ac WiFi (160MHz. MCS?, Bopc Ouly cycie) WLAN B3 | £96%
10644 | AAC | IEEE 802.118c WIF] (160MHz. MCS8, 80pc duly cycle) WLAN 105 | £0.6% |
10645 | AAC | IEEE 802 11ac WiFi (1 MCS9, 80pc d WLAN 311 | £0.0%
10646 | AAF_| LTE-TDD (SC-FOMA, 1 RB, 5 MHz, QPSK_UL Subframe=2.7) ETOD | 1196 | £056%
10647 | AAF_| LTE-TDD (SC-FOMA, 1 RE, 20 MHz. GPSK. UL Sublrames2,7) LTETDD | 1196 | £06%
10648 | AAA | COMA2000 (1x COMA2000 | 3.45 | 206 %
10652 | AAD | LTE-TOD (OFDMA, 5 MHz E-TM 3.1, Clipping 44%) LTE-TDD 591 | 2956%
10653 | AAD | LTE-TDD (OFDMA, 10 MHz_ E-TM 3.1, Clipping 44%) LTE-TOD 42 | 196%
(10654 | AAD | LTE-TDD (OFDMA, 15 MHz. E-TM 3.1, Clippng 44%)_ LTE-TD0 696 | +96%
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EX30V4- SN;3967 February 1, 2019

10655 | AAE | LTE-TDD (OFDMA_ 20 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 721 | 296%
10658 | AAA | Pulse Wavelomm (200Hz, 10%) “Test 1000 | 96 %
10659 AAA | Puise Waveform (200Hz. 20%) Tast 6.99 296%
10660 | AAA | Puise Wavelorm (200Hz, 40%) Test 398 | +96%
10661 | AAA | Pulse Wavedorm (200Hz, 60%) Test 222 | 236%
10662 | AAA | Pulse Waveform (200Hz, B0%) Test | 087 | *96%
10670 | AAA | Blustooth Low Energy Blustooth 219 [ 396%

" Uncanainty is desermined using the max. deviation from inaar response applyng rectangular Gsinbution and & axpressad for the sguare of the
fiwitt vakin
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FCC

ID: A3LSMAG6060

Report No: HCT-SR-1903-FC002

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Acoreditation Sewice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilateral Agreement for the recognition of calibration certificates

Calibention Equipment used (METE critical for calibration)

S f‘m\

D : "

o s \‘
t[,'m“.\w «

This caliteation cedificate documents the tracaabiity fo national standards, which realize the phyeical units of measurements (1),
The measuremeants and the uncertaintios with confidence probability are givan on the followlng pages and are part of the cartilicate.

All calbrations have bean conductad in the closad laboratory laciity: environment leenperature (22 + 3)°C and humidity « 20%,

oon

Service sulsse d'éalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Primary Standards D# Cal Date (Cartiticate No.) Schaduled Calibration

Fower meter NAF SN 104778 04-Apr-18 {No. 217-02672/02673) Ape19

Power sensor NRP-231 SN: 103244 G4-Agr-18 {No. 217-02672) Apr19

Pawer sansar NRP-Z81 SN: 103245 O4-Apr-18 (No, 217-02673) Apr19

FAoferonce 20 dB Attanustor SN: 5058 (20k) O4-Apr-18 (No. 217-02662) Apr-19

Type-N mismatch combination SN:5047.2 /063927 (M-Apr-16 (No. 217-02683) Apr-19

FAeferance Probe EX30V4 SN 7349 30-Oec-17 (No, EX3-7349_Dect7) Dec-18

DAES SN B0t 26-0ct-17 (No, DAE4-601_Oct17) Oct-18

Secandary Standards oe Check Date (In houss) Scheduled Check

Power metar EPM-142A SN GB37480704 07-Oct-15 (in house chock Oct-16} In house check; Ocl-18

Power sensor HP B4B1A SN Usar2e2783 07-Oct-16 (in house check Oc1-16) In house check: Oct-18

Power sansor HP B481A SN MY41082317 07-Oct-15 (in house chock Oct-16} In house check; Oct-18

RF genarator RAS SMT-06 SN 100872 15Jun15 {in house chack Oct-16) In houss check: Oct-18

Notwork Analyzer Agllent EBSSSA | SN: US21080477 31-Mar-14 {In house chack Oct-17) In heuse check: Oct-18
Function

Caliorated by ‘Lang

Approved by.

This calibration certdicate shall not ba reproduced except in ful without writtan approvel of the laboriory.

Cerficate No! DB35V2-4d165_Sep18
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Calibration Laboratory of S, S Schwolzerischer Kallbrierdienst
Schmid & Partner e Servica sulsse d'étalonnage

Engineering AG % C  arvizio svizzero i tarstura

Zeughausstrasse 43, 8004 Zurich, Switzerland “ r,ﬁw‘: S Swiss Calibration Service
Accredited by he Swiss Accreditation Sonice (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Servioe Is cne of the signatories 1o the EA
Multitaterai Agr for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) |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 avaiiable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

« Electrical Dejay: 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%.

Cenrtificate No: D835V2-4d185_Sep186 Page 2ot 8
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Measurement Conditions
DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters {220202)°C AWB26% 0.81 mho/m +6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.38 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.41 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.06 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 554 +6% 0.99 mha/m + 6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 em’ (1 @) of Body TSL Condition
SAR measured 250 mW input power 241 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.50 Wkg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 6.21 W/kg = 16.5 % (k=2)

Centificate No, DB35V2-4d165_Sep18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5050Q-53[Q
Returmn Loss -255d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4550Q-76jQ
Retum Loss -20.7 dB

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1.436 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals: On some of the dipoles, small end caps
are addead 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 10 the dipoe arms, because they might bend ar the solderad connections near the
feedpoint may be damaged

Additional EUT Data

Manutactured by SPEAG
Manutactured on December 28, 2012
Certficate No: D835V2-4d165_Sep186 Page 4 ol B
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DASY5 Validation Report for Head TSL

Date: 18.09.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d 165

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

Medium parameters used: f = 835 MHz: 6 = 0.91 $/m: ¢, = 40.8; p = 1000 kg/m’
Phuntom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.9, 9.9, 9.9) @ 835 MHz; Calibrated: 30.12.2017
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Senal: 1001

« DASYS5252.10.1(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=Smm, dy=5mm, dz=Smm

Reference Value = 65.64 V/m; Power Dnft = 0.08 dB

Peak SAR (extrapolated) = 3,70 Wikg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.53 W/kg

Maximum value of SAR (measured) = 3.24 W/kg

dg

-2.00
-4.00
-6.00
-8.00
-10.00

0dB=324 Wkg=5.11 dBW/kg

Centificate No: D835V2-44165_Sep18 Page50f 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.09.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d 165

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

Medium parameters vsed: =835 MHz; 6 =0.99 S/m; &, =55.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.05, 10,05, 10.05) @ 835 MHz; Calibrated: 30.12.2017
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26,10.2017
« Phantom: Flat Phantom 4.9 (Back); Type: QD O0R P49 AA; Serial: 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 0:
Measurement gnd: dx=5mm, dy=Smm, dz=5mm

Reference Value = 60.86 V/m; Power Drift = -0,08 dB

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) = 2.41 W/kg: SAR(10 g) = L.57 W/kg

Maximum value of SAR (measured) = 3.22 W/kg

dB

-2.00
-4.00
-6.00
-8.00
~10.00

0dB =3.22 W/kg = 5.08 dBW/kg

&
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of L, e Sttt )
Schmid & Partner % “ - Service suisse d'étalonnage
Engineering AG % 7 \s C' gevitosviizers di taratura
Zeughsussirasse 43, 8004 Zurich, Switzeriand @ %/ S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS D108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Nlmmmmmmmmmmmbuwmwmmmm:srcwnunm<m

Caltation Equipment wsod (MATE crilics for calibration)

Primary Standards Dg Cal Date {Certificate No.) Schedued Calibration

Power mater NRP SN 104778 O4-Apr-17 (No. 217-02521/02522) Apr-18

Power sensor NRP-Z291 SN 103244 O4-Ape-17 (No. 217-02521) Apr-18

Power sansar NRP.Z81 SN 103245 O4-Apr-17 (No. 217-02522) Apr-18

Rederence 20 dB Attanuator SN. 5058 (20%) O7-Apr-17 (No. 217-02528) Apr18

Type-N mismatch combington SN. 5047.2 7 08327 O7-Apr-17 (No. 217.02529) Apr-18

Reference Probe EXI0VA SN 7348 30-Dec-17 {No. EX3-7348_DectT) Dec.18

DAE4 SN. 801 26-0ct-17 (No. DAEA.SN_Cet17) Oct.18

Secondary Standards oW Chack Dals (n houss) Schaduled Check

Powar meter EPM-442A SN: GB374B0704 07.Cci-15 (in house check Oct-18) In house check: Cct-18

Fowar sensar HP 8431A SN, US37292783 07-Cret-15 (in housa check Oct-16) in house chacke Oct-1B

Powar sensar HP 8481A SN MY41092317 07.0ci-15 (in house check Oct-18) in house check. Oct-18

RF generstor RAS SMT-D8 SN; 100672 15Jun-15 (in house check Oct-15) in house check: Oct-18

Natwork Anslyzer HP 8753E SN: US37320685 18.0c-01 (in house check Oct-17) In house chack: Oct-18
Name Function

Approved by

issued. March 15, 2018

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

» Electnical Delsy: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

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

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

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

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

Certificate No: D1000Y2-56061_Mar18 Page 2of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapotation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ox, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameiers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 140 mho/m
Measured Head TSL parameters (220+£02)"C 40526% 1.37 mho/m £ 8 %
Head TSL temperature change during test <Q05°C — e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 9,88 Wikg
SAR for nominal Head TSL parameters hormalized to 1W 40.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 a) of Head TSL condition
SAR measured 250 mW input power 519 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.0 Wikg £ 16.5 % (k=2)

Body TSL parameters
The foliowing parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 53.3 1.52 mho/im
Measured Body TSL parameters (22.0+£02)°C B52+6% 147 mho/m 8 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.64 Wikg

SAR for nominal Body TSL parameters

normalized 10 1W

39.6 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm’® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg * 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 514Q+82i0
Retum Loss -240d8

Antenna Parameters with Body TSL

Impedanca, transformed to feed paint 4770+48i0
Retumn Loss -251d8B

General Antenna Parameters and Design

| Eectrical Detay (one direction) 1.194 ns |

After long term use with 100W radiated power, anly 2 slight warming of the dipole near the fesdpoint can be measured.

The dipale is made of standard semirigid coaxial cadle. The canter conductor of the feeding line is directly connected to the
second arm of the dipoie. The antenna is therefore short-circuitad for DC-signals, On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
"Msasurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length is still
according to the Standard

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on Decamber 10, 2004
Certificate No: D1800V2-50061_Mar18 Pagedof 8
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DASYS Validation Report for Head TSL

Date: 15.03,.2018
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

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

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

DASYS52 Configuration
» Probe; EX3DV4 - SN7349; ConvF(8.18, 8.18, 8.18): Calibrated: 30.12.2017:
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017

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

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

Reference Value = 107.8 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 18.3 Wikg

SAR(1 g)=9.88 W/kg; SAR(10 g) = 5.19 Wike

Maximum value of SAR (measured) = 15,1 Wrkg

-10.20

-13.60

-17.00

0dB =151 Wikg=11.79 dBW/kg

Certificate No: D1800V2-53061_Mar18 Page 5 of 8

F-TP22-03 (Rev.00) 112 / 144 HCT CO.,LTD.



=CT FCC ID: A3LSMAG060 Report No: HCT-SR-1903-FC002

HCTCO,LTD

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

Date: 15.03,2018
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: {= 1900 MHz; 6 = 1.47 S/m; &, = 55.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.15, 8.15, 8.15): Calibrated: 30,12.2017:
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Phantom: Fiat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002

= DASYS52 52.10.0(1446); SEMCAD X 14.6.1(0(7417)

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

Reference Value = 101.9 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 17,1 W/kg

SAR(1 g) =9.64 Wikg; SAR(10 g) = 5.14 W/kg

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

-3.40
-6.80
-10.20

-13.60

-17.00

0dB = 13.9 Wikg = 11.43 dBW/kg
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Impedance Measurement Plot for Body TSL
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HCT CO,LTD
Calibfation Laboratory of \‘&‘A’/Z’, Schwoizerischar Kallbriordionst
Schmid & Partner m Service sulsse d'éalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, BOOS Zurich, Switzerfand N Swiss Calibration Service

A d
b

Accredted by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreemant for the recognition of calibration certificates

cient  HCT (Dymstec) Cartificate No: D2450V2-743_Jan19
=Y. -,‘; . _'-1";‘&5: ~7-i' § :I

Obiect D2450V2 - SN:743 A v |

A GW I Fadeh
S s L 4 44[? LA .’.f .

o S0 between 0.7-3 Gz

Catbration date: January 28, 2019
This calbration cerificate doo the bality %o r | dards, which realze the physical units of measurements (S1)

The measuroments and the uncertainties with confidence probabiity are given on the folowing pages and are pan of the cartiticate
All caibrations have been conducted In tha closed laboratory faclity; emdronment temperature (22 « 3)°C and humidity < 70%.

Caltiration Equipment used (MATE critical lor calibration)

This calbration cerdificate shall not be reproduced axcapt n full without witttan approval of the laboratony

Primary Standards D # Cal Date {Certificat No.) Schoduled Catbration
Powar matar NRP SK 104778 O4-Ape-18 (No. 27-08672/02673) Apr-19

Power sensor NRP-Z91 SN 103244 O4-Apr-18 (No, 217-02672) Apr-19

Powear sensor NRP-Z91 SN 103245 D4-Apr-18 (No. 217-02673) Apr-19

Referance 20 dB Attenuator SN: 5068 (20k) 04-Apr-18 (No. 217-02662) Apr-19

Type-N mismalch combination SN:S(M7.2/08327  04-Apr-18 (No. 217-02683) Apr-19

Retarence Probe EX3DV4 SN. 7348 31-Dac-18 (No. EX3-7349_Dec18) Dec-19

DAE4 SN: 601 04-Oct-18 (No. DAE4-501_Oct18) Oct-19

Sacondary Standards iD# Chack Date (in housa) Scheduled Check
Power meter EPM-4424 SN: GB37480704 07-0c-15 {in house chack Oc1-18) In house check; Oct-20
Powsr sansor HP 84814 SN; US37292783 07-0ct-15 {in house chack Oct-18§) In house chieck: Oct-20
Paower sansor HP 8481A 5N MY31092317 07-0ct-15 {In houss chack Oct-18) In house check: Oct-20
RAF generator RAS SMT-06 SN; 100872 15-Jun-15 (i house check Oct-18) In houss check: Oct-20
Network Analyzer Agilant EBS58A | SN: US41000M77 31-Mar-14 {in housa check Oct-18) In house check: Oct-19

Issued: January 28, 2019

Certificate No: D2450V2-743_Jan19
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Zeughausstrasse 43, 8004 Zurich, Switzeriand e S swiss Calibration Service

Accredited by the Swiss Accredation Service [SAS) Accreditation No.: SCS 0108

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

Multiiateral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) 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 avallable from the Validation Report at the end
of the certificate. All figures stated In the certificate are valid at the frequency indicated.

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

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

* 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 1o 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%.

Cerificate No: D2450V2-743_Jan19 Paga 2of B
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Measurement Conditions
DASY system configuration, as far as not on page 1.
DASY Version T‘“’“ DASYS v52.10.2
Extrapolation Advanced Exirapotation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mha/m
Measured Head TSL parameters (22.0+0.2)°C J78+6% 1.87 mho/m £ 6 %
Head TSL temperature change during test <05°C e e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 @) of Head TSL Condition
SAR measured 250 mW input power 13.3 Wiy
SAR for nominal Head TSL parameters normalized to 1W 51.8 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measured 250 mW Input power 6.14 Wiy
SAR for nominal Head TSL parameters nomalized to 1W 24.2 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 82.7 1.95 mho/m
Measured Body TSL parameters {(22.0202)°C 51.126% 2,03 mho/m =6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 ecm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.8 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 49.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.94 Wikg
SAR for nominal Body TSL parameters normalized to TW 23.4 Wikg = 16.5 % (k=2)
Certificate No: D2450V2-743_Jan19 Page 3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 8360 +55j0

Return Loss -24.0dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 5020Q+78 Q2

Return Loss -22.1dB
General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.161 ns |

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

The dipole is made of standard semirigid coaxial cable. The center canductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order lo improve matching when loaded according to the position as explained in the
‘Measurement Conditions™ paragraph, The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,

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

feadpoint may be damaged

Additional EUT Data

I Manufactured by

SPEAG

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

Date: 28.01.2019

Test Laboratory: SPEAG, Zurich, Switzerland

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

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

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

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 31.12.2018
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 04.10.2018

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

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

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

Reference Value = 116.5 V/m: Power Drift = (.01 dB

Peak SAR (extrapolated) = 26.6 W/kg

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

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

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

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

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

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

Reference Value = 107.2 V/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

5800

<1000
1500
20000

2500

(0 dB = 20.7 W/kg = 13.16 dBW/ke
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Impedance Measurement Plot for Body TSL
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HCTCO,LTD
Calibration Laboratory of S, S Schweizerischer Kalibrierdienst
Schm!d & F_’artner S c Service suisse d'étalonnage
Engineering AG 7 = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {'/,‘ /f;\}\_.\-} S Swiss Cakibration Service
Whlah®

Accredited by the Swise Accreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Accreditation No.: SCS 0108

Multllateral Agr for the gnition of calibration certificates
client  HCT (Dymste Centficate No: D2600V2-1015_Nov18
\ »
LU ATV, 25 A W% R - =2
Callbration procedurets) “-il_ Jtuw i fa.ﬁg. g
dipolo vaiidation kits above 700 MHz
Calibeation dato; November 20, 2018

This calitvation cenficate decuments the t

abilty to nats d
inies with confid

. which realize the physical units of maasuremants (SI),
we probabiity are given on the folowing pages and are past of the certificate

Tha meast s and the

| Al calibrations have been conducted in the closed laboratory faciity: environmant temperatire (22 + 3)°C and hamiklity < 70%

Callbration Equpment used (MATE critical for calbration)

Primary Standards 1D ¥ Cal Date (Certificate No.) Scheduled Calibration

Power mater NRP SN 104778 04-Apr-18 (No, 21 7-02672/02673) Ape-19

Power sansor NHP-Z1 5N 103244 4-Apr-18 (No, 217-02672) Ape-19

Power sansor NRP-Z91 SN 105245 4-Apr-18 (No. 217-02673) Apr-19

Helerance 20 dB Atenuator SN 5068 (20k) M-Ape-1B (No, 217-02882) Apr-19

Type-N mismateh combination SN 5047.2 / 06327 04-Ape-18 (No. 217-02683) Apr-19

Falerance Probe EX3DVA SN 7343 30-Dec-17 (No. EX3-7349_Dect7) Dac-18

DAE4 SN B0 04-0ct-18 (No. DAE4-601_Oct18) Oct-19

Secondary Standards iDa Check Date (in houss) Scheduled Check

Powar meter EPM-4424 SN: GB37480704 07-0ct-15 (In house chack Oct-18) In house check: Oct-20

Powear sensor HP 84314 SN: US37292783 07<0ct-15 (In house chack Qct-18) In house check: Oct-20

Powear sengor HP 8481A SN: MY41062317 07-0ct-15 {In house chack Oct-18) In house check: Oct-20

RF ganerator RAS SMT-06 SN: 100672 15-Jun-15 {In houséa check Oct-18) In house chack: Oct-20

Network Analyzer Agient EBISBA | SN: US41080477 31-Mar-14 {in house check Oct-18) In house chack: Oct-19
Nams Function Signature

Caiibeated by: Lol Kiysoan aborstory Tachnicien & A~

Issued: November 20, 2018

This caiibration canificate shall not be reproducad axcepl in full without written approval of the laborsiory
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Calibration Laboratory of

r S, Schweizerischer Kalibrierdienst
Schmid & Partner e 2 Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughaussirasse 43, BO04 Zurich, Switzertand YN S swiss Calibration Service
lale®
hocraditad by tha Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice ks one of the signatories to the EA
Multilateral Agreamaent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* 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 caiculate the
nominal SAR result.

The reported uncentainty 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 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 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3590 1.86 mho/m
Measured Head TSL parameters (220+02)"C 373+6% 203 mho/m =6 %
Head TSL temperature change during test <05°C — —_—
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.9 Wikg
SAR for nominal Head TSL paramstars normalized to 1W 58.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm* (10 g) of Head TSL condition
SAR measured 250 mW input power 6.63 Wikg
SAR for nominal Head TSL parameters normalized to 1W 26.1 Wikg = 16.5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.5 2.16 mha/m
Measured Body TSL parameters (220+0.2)°C 509+6% 220 mhofm =6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 ecm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 54.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condstion
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.3 W/ikg = 16.5 % (k=2)
Certificate No: D2600V2-1015_Nov18 Page 3 of 8

F-TP22-03 (Rev.00) 126 / 144 HCT CO.,LTD.



HCT FCC ID: A3LSMAG6060 Report No: HCT-SR-1903-FC002

HCT CO,LTD

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

Impadance, transtormed to feed point 4980-41jQ
Retumn Loss -276d8

Antenna Parameters with Body TSL

impedance, transformed to feed point B580-2810

HAeturn Loss -255d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) l 1150 ns

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

The dipole 13 made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected 1o 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 a3 explained in the
*‘Measuremant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length |s still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 30, 2007
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DASYS5 Validation Report for Head TSL

Date: 16.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

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

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.7, 7.7, 7.7) @ 2600 MHz; Calibrated: 30.12.2017
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

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

Peak SAR (extrapolated) = 30,2 Wikg

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

Maximum value of SAR (measured) = 25.0 W/ikg

-4.80
-9.60
-14.40
-19.20

24.00

0 dB =25.0 Wikg = 13,98 dBW/kg

Cerificate No: D2600V2-1015_Nov18 Page 50f 8

F-TP22-03 (Rev.00) 128 / 144 HCT CO.,LTD.



HCT FCC ID: A3LSMAG6060 Report No: HCT-SR-1903-FC002

HCT CO,LTD

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

Date: 20.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: UID 0 - CW; Frequency: 26(0) MHz

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

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvE(7.81, 7.81, 7.81) @ 2600 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAEA Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002

« DASYS252.10.2(1495): SEMCAD X 14.6.12(7450)

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

Reference Value = 108.5 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 28.6 Wikg

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

Maximum value of SAR (measured) = 23.1 W/kg

-5.00
-10.00

-15.00

0dB =23.1 W/kg = 13.64 dBW/kg
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Impedance Measurement Plot for Body TSL

2 600000 GH2 45 755 ()
22288 pF 2752602
2600000 GHz 52814 mL

Chiswg= 20 ~
) Rt 240000 0z — Sop 280000 OHz

500

19,06 > | 2.400000 Gz -2%.545 dB|

0.L0 - *

|5 00

10 00 =

1500 o e — . -

L20 00 ~ e

125 00 ~3

2000

135 00
000 L Cntaug= 120
Chi:Sean 2.40000 G

Rop ZH0000 GHz

Certificate No: 02600V2-1015_Nov1B Pagedof8

F-TP22-03 (Rev.00) 131 / 144 HCT CO.,LTD.



aCT

HCTCO,LLTD

FCC ID: A3LSMAG6060
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

&7 fo'”“"‘\
T

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

Cafibration Equpment used (MATE critical for calbration)
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Schwelzerischer Kallbrierdionst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

This calbration certificate documents (he traceability 1o national stardards, which realize the physical units of measuremants (S1)
The measuremants and the uncertsinties with contidence prodabilty are givan an the fallowing pages and are parnt of the cerbificate.

All caltbrations have besn conductad in the clossd Bboratory taciity: environment emperature (22 = 3)°C and humidity < 70%.

Calbrated by:

Function

Pranary Standands 0¥ Cal Date (Certificate No.) Scheduled Cefibration
Power matar NRP SN 104778 O4-Ape-18 (No. 217-0267202673) Apr-19

Powear sensor NAP-Z91 SN 106244 04-Apr-18 (No. 217-02672) Apr-18

Powear sensor NRP-Z91 SN: 103245 04-Apr-18 (Na. 217-02673) Apr-18
Retarence 20 o8 Attenuator SN: 5058 {20k) 04-Apr-18 (No. 217-02682) Apr-18

Typa-N mismatoh combnation SN: 50472 / 06327 04-Apr-18 {No. 217-02683) Apr-18

Aelerence Probe EX3ADV4 SN: 3503 30:Dec-17 (No. EX3-3503_Dec17) Dec-18

DAE4 SN 801 04-0ct-18 (No. DAE4-601_Oct18) QOct-19

Standards oy Check Date (In house) Scheduled Check

Powar metar EPM-442A SN: GB37480704 07-0ct-15 (in houss check Oct-18) In housa chick: Oct-20
Power sensor HP B4B1A SN: US37262783 07-Oct-15 (In house check Oct-18) In house check: Oct-20
Powar sensor HP B4S1A SN: MY41082317 07-0ct-15 {In house chack Ocl-18) In housa check: Qct-20
RF ganerator AAS SMT-06 SN: 100672 15-Jun-15 (i house check Oct-18) In house chack: Oct-20
Notwork Analyzer Agilant EB3SBA | SN: US41080477 31-Mar-14 (In housa chack Oct-18) In house chack: Oct-19

This cadbration cartificate shal not ba reproduced axcept n full without written approval of tha laboratory.
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Calibration Laboratory of s S e Kaitbrkerdi

Schmid & Partner Service suisso d'étalonnage
Engineering AG C  servitio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accradited by the Swiss Accraditation Service {SAS) Accreditation No,: SCS 0108

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

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e 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 Retum 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.

s 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%.
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Measurement Conditions
DASY systerm configuration, as far as not

iven on page 1.

DASY Version DASYS V52.10.2

Extrapolation Advanced Extrapolation

Phantom Modidar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx,dy=4.0mm, dz =1.4mm Graded Ratio = 1.4 (Z direction)
5250 MHz = 1 MHz

Frequency 5600 MMz = 1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL paramaters (220+£02)°C 362+6% 4.50 mha'/m + 6 %
Head TSL temperature change during test <05°C . —
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.20 W/kg
SAR for nominal Head TSL parameters normalized to 1W 82.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SARA measured 100 mW input power 2.34 Whkg

SAH for nominal Head TSL parameters

nomalized to 1W

23.4 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations wese applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters {220+£02)C 35.7+6% 4.84 mho/m £ 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power B.39 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

83.8 W/ kg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.38 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg = 19.5 % (k=2)
Head TSL parameters at 5750 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (220+02)°C 35526% 5.10 mho'm = 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power B.23 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 82.3 Wikg = 19,9 % (k=2)
SAR averaged over 10 cm”’ (10 g) of Head TSL condition
SAR measured 100 mW input power 234 Wikg
SAR for nominal Head TSL parameters normmalized to 1W 23.4 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1253_Nov1s Page 4 of 13
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.36 mho/m
Measured Body TSL parameters (220+0.2)"C 475+6% 546 mho/m + 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.84 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

78.0 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 217 Wikg

SAR for nominal Body TSL parameters normalized to TW 21.6 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

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

Measured Body TSL parameters (220=202)°C 46826 % 5.94 mho/m + 6 %

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

SAR averaged over 1 em” (1 g) of Body TSL Condition

SAR measured 100 mW input power 821 Wiy

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

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

SAR measured 100 mW input power 2,28 Wikg

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

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 483 5.94 mho/m

Measured Body TSL parameters (220+02}°C 468+6% 6.15 mho/m =86 %

Body TSL temperature change during test <05°C —- —
SAR result with Body TSL at 5750 MHz

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

SAR measured 100 mW input power 777 Wikg

SAR for nominal Body TSL parameters normalized to 1W 77.3 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input powet 216 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.4 Wikg = 19.5 % (k=2)
Certificate No: DSGH2V2-1253_Nov18 Page 6 of 13
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 4920-4212

Return Loss -274dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to fead point 5270Q+27 2

Return Loss - 28.6 d8
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 10 teed point 541Q+40jQ

Return Loss -252d8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to faed point 4840Q-20iQ

Return Loss -33.6dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5250Q+31jQ

Retumn Loss -282dB
Antenna Parameters with Body TSL at 5750 MHz

Impeadanca, translormed 1o feed point 565043812

Return Loss -23.0dB
General Antenna Parameters and Design

I Electrical Delay (one direction) l 1.185ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, smail end caps
are added to the dipole arms in order 1o 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 Jength s still

according to the Standard.

No excessive force must ba applied to the dipole arms, bacause they might bend or the solderad connections near the

feedpoint may be damaged.

Additional EUT Data

Manutactured by

SPEAG

Manufactured an

January 22, 2016
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DASYS5 Validation Report for Head TSL

Date; 15.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: = 5600 MHz; ¢ = 4.84 S/m; ¢ = 35.7, p = 1000 kg/m’ .

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

Phantom section: Flat Section

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

DASYS52 Configuration:

»  Probe: EX3DV4 - SN3503; ConvF(3.51, 5.51, 5.51) @ 5250 MHz,
ConvF(5.05, 5.05, 5.05) @ 5600 MHz,
ConvF(4.98, 4.98, 4.98) @ 5750 MHz; Calibrated: 30.12.2017

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

» Electronics: DAE4 Sn601 (5G); Calibrated: (4,10.2018

»  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o  DASYS2 52,10.2(1495); SEMCAD X 14.6.12(7446)

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

Reference Value = 80,61 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 27.6 Wikg

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

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1 4mm

Reference Value = 77.68 Vim; Power Drift =-0.01 dB

Peik SAR (extrapolated) = 30.8 Wikg

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

Maximum value of SAR (measored) = 19.6 Wike

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

Reference Value = 75,48 Vim; Power Dnft = -0.04 dB

Peak SAR (extrapolated) = 30.7 Wikg

SAR(1 g) = 8.23 W/kg; SAR(10 g) = 2.34 W/kg

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

Date: 22.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1253

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; o = 5.46 S/m; &, = 47.5; p = 1000 kg/m’ ,

Medium parnmeters used: = 5600 MHz; 0 = 5.94 §/m; & =46.8; p = 1000 kg/m®,

Medium parameters used: [ = 5750 MHz; ¢ = 6,15 S$/m; g = 46.6; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY352 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz,
ConvF(4.65, 4.65, 4.65) @ 5600 MHz,
ConvF(4.57, 4,57, 457) @ 5750 MHz; Calibrated: 30.12.2017

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

s Electronics: DAEA4 Sn601 (5G); Calibrated: 04.10.2018

= Phantom; Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Serial: 1002
e DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 69,32 V/m; Power Drift = -0,03 dB

Peak SAR (extrapolated) = 30.5 Wikg

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

Maximum value of SAR (measured) = 18,6 Wikg

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

Reference Valoe = 69.85 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 34.8 Wikg

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

Maximum valee of SAR (measured) = 20.3 Wikg

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

Reference Value = 67.21 V/im; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 33.5 W/kg

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

Maximum value of SAR (measured) = 19.3 Wikg
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0dB = 18.6 W/kg= 1270 dBW/kg
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Impedance Measurement Plot for Body TSL
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