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EX3DV4- SN:3697 March 28, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3697

Calibration Parameter Determined in Head Tissue Simulating Media

; e | Relative | Conductivity o] 1 Unc

(MHz)" | Permittivity” | (S/m)" | ConvFX | ConvFY | ConvFZ | Alpha™ (mm) (k=2)
750 41.9 0.89 9.00 9.00 900 | 0s0 | os0 | s120%
850 | 415 0.92 8.73 8.73 873 | 040 | 095 | s120%
900 415 0.97 8.59 8.59 8590 | 04s | o080 | £120%
1640 40.2 1.3 7.78 7.78 778 | 030 | o080 | s120%
1750 401 1,37 7.62 7.62 762 | 039 | 080 | 2120%
1900 40.0 1.40 747 7.47 747 | 025 | 080 | £120%
2300 395 1.67 7.11 7.1 7.11 036 | 088 | +120%
2450 392 1.80 6.86 6.86 686 | 036 | 086 | 2120%
2600 39.0 1.96 671 671 671 | 040 | o087 | t120%
3500 37.9 291 6.61 6.61 661 | 025 | 120 | +131%
3700 377 312 6.32 6.32 632 | 025 | 120 | £131%

5200 | 360 | 466 | 483 | 483 | 483 | 040 | 180 | #131% |
5300 35.9 4.76 470 4.70 a70 | 040 | 180 | t131%
5500 358 4.98 4.46 4.48 446 | 040 | 180 | +131%
5600 355 5.07 432 432 s32 | 040 | 180 | +131%
5800 383 | s21 4.39 430 | a3 | o040 | 180 | s131%

" Frequency valdity sbove 300 MHz of = 100 MHZ only aouies for DASY wh 4 and highar (see Page 2). else il is restrctad 10 £ 50 MHE The
uncartmnty is the RSS of the ConvF uncerainty o calibration frequency and the uncerainty for tha indicatoed frequency band. Frequency validty
bsiow 300 MHZ s = 10, 25, 40, 50 and 70 MHz for Convi assessments at 30, 64, 126, 160 and 220 MHz respectivaly. Vilidity of ConyF assessed o
6 MHz |5 4.9 MHz, and ConvF assessed at 13 MHz 5 5-15 MHz, Above 5 GHz frequency vascily can be extendsd o £ 110 MHz

" AL traquancing below 3 GHz, the validity of Bssue parametan (¢ and o) can be relaxsd 1o = 10% i liquid compenssation formuls i sppled 1o
measured SAR values Al fraquencies sbove 3 GHz, the validity of issue paramelars (nand o) is restricted (o £ 5% The uncertarty is the RSS of
the ComvF uncartanty for INACaled 1aroe! 15516 RArAMelons

" Alphe'Depth are determinad during calibration, SPEAG warrants that the remaining ceviation due 1o the boundcary effect after compensation Is
Always l6ss than £ 1% for requencies Daiow 3 GHz andd below 2 2% 1or frequencies Detwesn 3-8 GHz ol any dgtancs Erger than hall ihe proba lip
dameter from the boandary.
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EX30V4- SN360T

March 28, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3697

Calibration Parameter Determined in Body Tissue Simulating Media

Ratative Con [ Dopth © Unc
f{MHz)" | Paermittivity” (s'm)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2 |
750 56.5 0.96 8.90 8.90 8.90 0.44 0.81 £120%
850 56.2 0.99 8.81 8.81 8.81 0.47 082 | =2120%
900 55.0 1.05 8.79 8.79 8.79 0.52 082 | £120%
1640 537 1.42 769 | 769 7.69 0.44 080 | +12.0% |

1750 53.4 1.49 7.44 | 7.44 7.44 0.43 062 | $120%
1900 53.3 1.52 7.21 7.21 7.21 0.40 080 | +120%
2300 52.9 181 | 705 | 705 | 705 | 035 | 094 | $120% |
2450 52.7 1.95 6.96 1 65.96 .96 0.32 090 | £120%
2600 525 216 | 678 6.78 678 | 033 085 | +120%
3500 51.3 3.31 6.28 6.28 6.28 0.23 125 | +131%
3700 51.0 3.55 6.10 6.10 6.10 0.27 125 | £131 s_a;
5200 49.0 5.30 4.16 4.18 4.16 0.50 190 | £131%
5300 489 542 4.00 4.00 4.00 050 190 | £13.1%
5500 486 5.65 3.78 3.78 378 050 | 190 | £131%
5600 485 577 3.73 373 | 3713 0.50 1.90 | $13.1%
5800 482 6.00 3.85 385 | 385 0,50 190 | 213.1%

" Fraguency valcity above 300 M-z of £ 100 MHz only apphes for DASY w4 4 and highar {506 Page 2). alse 1t |5 Testricted 10 = 50 MHz. The
uncetanty is the RSS of the ConvF uncertanty at calbration froquency and the uncertainty for the indicated frequoncy band. Fraguency validey
Dokyw 300 MHz is = 10, 25, 40, 50 ang 70 MHz for ConvF assessments at 30, 64. 126, 150 and 220 MHz respectively. Vaidity of ConvF sssassed al
8 MHz is 49 MMz, ang ConvF assessed a1 13 MHz 5 9-19 MHz. Above 4§ Gz frequency valddty can be extended % ¢ 110 MHz
" At trequancies below 3 GHz, tha valdity of DSsUe pRrRMEens (x Bnd o) can be relaxed 10 £ 10% ¥ Squid compeansation fonmuda I8 apphied 10
messured SAR values Al lrequencies above 3 GHz, the vaidily of lissue parametens [z 8nd o) B resticted 10 = 5% The uncenainty @ the R3S of
the ComvF uncartarty for indicatod target tissue paramaters
“ AlptsaDepen ars determined during calbration, SPEAG warrants that the remaining cavialion dus 1o the boundary efiect after compensation s
always iess than & 1% for freguencies below 3 GHz and below 1 2% for Fegquanciss Detwesn 3-6 GHz at any diatance tager than hall ths prods tip
dismeler from the boundary
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EX3DV4- SN:3865

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Calibration Parameter Determined in Head Tissue Simulating Media

August 28, 2019

Relative Conductivity Dapth * Une
| (MH2)® | Parmittivity” (5imj} " ConvFX | ConvFY | ConvFZz | Alpha®| (mm) (k=2)
750 419 0.89 10.45 10.45 10.45 052 080 | £120%
850 415 0.92 10.07 10,07 10.07 0.40 089 | £120%
900 415 0.97 9.84 9.84 9.84 0.44 0.84 $120%
1750 40.1 1.37 9.01 2.01 9.01 0.36 080 | £120%
1500 40.0 1.40 8.56 8.56 8.56 0.24 0.85 £120%
2300 395 1.67 8.21 821 8.21 0.32 085 | 2120%
2450 39.2 1,80 7.84 7.84 7.84 0.38 085 | £120% |
2600 39.0 1.96 7.68 7.68 7.68 0.25 088 | £120%
3500 37.9 2.9 7.25 7.25 7.25 0.30 1.25 £131% |
3700 3r.7 312 747 7.17 7.47 030 | 125 | £131%
5200 36.0 4.66 479 | 479 479 0.40 1.80 £13.1% |
5300 359 476 462 4.62 462 0.40 1.80 £131%
5500 356 4.96 4.58 4.58 4.58 0.40 180 | #131%
5600 355 5.07 4.40 4.40 4.40 0.40 180 | 4131%
5800 35.3 5.27 4.48 4.48 446 0.40 1.80 | 131 %

“ Froquency valkity above 300 MMz of £ 100 MMz ordy apgiies for DASY wi 4 und highet (sae Pags 2). clse it is restrictad 10 2 50 MHz. The
uncertainty is the RSS of ! Com uncarsinty st celibraton frequency and the uncertainty or e incicaled frequency band Froquancy validily

below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for Com sssessments at 30, B4, 128, 180 and 220 MH2 respectivaly Vaiidity of ConvF assessed at
6 MMz 5 4-5 MHZ, 3nd Conv® assessad at 13 MMz s 512 M-z, Above 5 GH2 fraquency validity can be extendod t + 110 MHz

" At fraquencies balow 3 GHe. the vabdty of tissue parematers (¢ and o) can be relaxed 1o = 10% # liguid compansation lormus is applfied to
mestured SAR valuee. Al frequencies above 3 GHz. the validty of tesue parameters (c and o) s restrictad 10 + 5% The uncertarty s the RSS of

the ConvF uncenainty for ndicated 1arget issue parametars

* AlphaDepth are determined curing callration. SPEAG werras that the remaining deviatian ¢us 10 Ihe bouncery sffect after compersation &
shways saes than = 1% Sor frequencies belaw 3 GHz anc bakw £ 2% for freguencies botween 3.8 GHz ai ary dstance larger than hal the probe tp
diameter from the boundary
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EX3DV4~ SN:3865 August 28, 2019
Appendix: Modulation Calibration Parameters
) Rev | Communication System Name Group PAR Unc®
! (dB) | (k=2)
[ CW = 000 | £4.7%
10010 | CAA | SAR Validation (Square. 100ms, 10ms) Test 10.00 | =9.6 %
1001 CAB_| UMTS-FDD (WCDM VICDMA 291 | 298%
10012 | CAB | IEEE 802.11b WiFi 2.4 Gz (DSSS, 1 Mbps) WLAN 187 | 296%
10013 | CAB | JEEE 802.11g Wit} 2.4 Gz (DSSS-OFDM, 6 Mbps) WILAN 546 | :06% |
10021 | DAC | GSM-FDD (TDMA, GMSK) GSM 939 | =096%
1007 DAC | GPRS-FDD (TDMA, GMSK, TN 0) GSM 857 | £968%
10024 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1) GSM 656 | 2968%
10025 | DAC | EDGE-FDD (TDMA, BPSK, TN 0) GSM 1262 | 296 %
10026 | DAC | ECGE-FDD (TOMA, BPSK, TN 0-1) GSM 955 | 296%
| 10027 | DAC_| GPRS-FDD (TOMA, GMSK_ TN 0-1-2) GSM 4.80 | +96% |
10028 | DAC | GPRS.FDD (TOMA, GMSK, TN 0-1-2-3) GSM 355 | +96%
10028 | DAC | EDGE-FDD (TDMA, BPSK, TN 0+1-2 GSM 776 | 196 %
10030 | CAA | IEEE 802.15.1 Blustooth (GFSK, DH1) Bluslooih 530 | $96%
1003% | CAA | |EEE 802.15.1 Blustooth (GFSK, DH3) Bluetooth 187 | +96%
10032 | CAA_| IEEE 802,15.1 Blustoolh (GFSK. DHS) Biustooth 116 | 296%
10033 | CAA_| IEEE 802.15,1 Biuetoath (PI/a-DOPSK, DH1| Bluetooth | 7.74 | +96 %
10034 | CAA | IEEE 802.15.1 Bluetooth (PI/4-DQPSK, DH3) Bluetooth 453 | $96 %
10035 | CAA | IEEE 802.15.1 Bluetootn (PU/4-DQFSK, DHS) Bluetooth 383 | 296%
10036 | CAA | IEEE 802.15.1 Blustoolh (8-DPSK, DH1) Bluetooth 801 | +96%
10037 | CAA | IEEE 802.15,1 Bluetcoth {8-DPSK, DH3) Bhuetooth 477 | +96%
10038 | CAA | IEEE 802.15.1 Bluetcoth (8-DPSK, DHS) BRetooth 410 | +96 %
10038 | CAS | COMA2000 (1XRTT, RC1) COMAZ2000 | 457 | £96%
10042 | CAB | 15-54/ IS-136 FDO (TOMAFOM. PI4-DOPSK, Halfrate) AMPS 776 | 96 %
10044 | CAA | IS-QVEIATIA-552 FDD (FOMA, FM) AMPS 000 | +96%
10048 | CAA | DECY (TDD, TOMAFDM_GFSK. Full Sk, 24) DECT 1380 | +9.6% |
10049 | CAA | DECT {TDD, TOMAFOM. GFSK. Double Siot, 12) DECT 10.79 | +96%
10056 | CAA | UMTS-TDD (TD-SCOMA, 1,28 Mcps) TO-SCOMA_| 1101 | $06% |
10068 | DAC | EDGE.FDO (TOMA, 8PSK, TN 0-1-2-3) GSM 652 | +06%
D059 | CAB | IEEE B02.11b WiFi 2.4 GHz (DSSS, 2 Mbps) WLAN 212 | +06%
10060 | CAB | IEEE BOZ.11b WiFI 2 4 GHz (DSSS, 5.5 Mbgs) WLAN 283 | +66%
10061 | CAB | IEEE 502.11b WiFI 2.4 GHz (DSSS, 11 Mbps) WLAN 360 | £66%
D062 | CAC | IEEE B02.11amh Wi 5 GHz (OFDM, 6 Mbps) WLAN 868 | 206%
0063 | CAC | IEEE B02.11ah Wi OFDM, 9 Mbps) WLAN 863 | =06 %
10064 | CAC | IEEE BUZ.11ah Wiri 5 GHz (OFDM, 12 Mbps) WLAN 909 | =06%
10065 | CAC_| IEEE BO2.11ah WiFi 5 GHz (OFDM, 18 Mbps) WLAN 300 | 206%
10066 | CAC | IEEE 802.11am WiFi 5 GHz (OFDM, 24 Mbps) WLAN 538 | 2968%
10067 | CAC | IEEE 802.11am WiFi 5 GHz (OF DM, 36 Mbps) L WLAN 1012 | £96%
10068 | CAC | IEEE 802 11aM WiFi 5 GHz (OF DM, 48 Mbps) | WLAN 10.24 | 206 %
10089 | CAC | IEEE 802.11am WiFi 5 GHz (OF DM, 54 Mbps) TWLAN 10,56 | 296 %
10071 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/IOFDM. § Mbps) WLAN 583 | 206%
10072 | CAB | IEEE 802.11g WiF| 2.4 GHz (DSSSIOFDM. 12 Mbps) WLAN 362 | 2968 %
10073 | CAB_| IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 16 Mbgs) WLAN 504 | 496 %
"10074__| CAB | IEEE 802.11g WiFi 2.4 GHz (DSSSIOFDM, 24 Mbps) WLAN 1030 | 96 %
10075 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFOM, 36 Mbps) WLAN 10.77 | 296%
10076 | CAB | IEEE 802.11g WIFI 2.4 GHz {DSSS/IOFDM, 48 Mbps) WLAN 1004 | 206 %
10077 | CAB | IEEE 802.11g WIF| 2.4 GHz (DSSS/IOFOM, 54 Mbps) WLAN 1100 | 496 %
10081 | CAB | COMA2000 (1xRTT, RC3) _ - COMAZ000 | 397 | 296 %
10082 | CAS | 15-54 ) 15-136 FDD (TDMA/FDM, PU4-DQPSK, Fulltate) AMFS 477 | 296%
10090 | DAC | GPRS-FDD (TDMA, GMSK_ TN 0-4) GSM 656 | 296%
70097 | CAB | UMTS-FDD (HSDPA) WCTMA 398 | $96%
10098 | CAB | UMTS-FDD (HSUPA, Sublest 2) WCOMA 398 | 396 %
10099 | DAC | EDGE-FDD (TDMA, 8PSK._ TN 0-4) GSM 955 | +06%
10100 | CAE | LYE-FDD (SG-FDMA, 100% RB. 20 MHz, QPSK) LTE-FDD 567 | +06%
10101 | CAE | LTE-FDD (SC-FDAMA, 100% RB, 20 MHz. 16-GAM) LTEFDD 642 | +66% |
10102 | CAE | LTE-FDD (SC-FDMA,_100% RB, 20 MHz. 64-CAM) LTE-FDD 660 | £56% |
0103 | CAG | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, QPSK) LTE-TDD 929 | £56%
10104 | CAG | LTE-TDD (SC-FDMA, 100% RE, 20 MHz, 18-QAM) LTE-TOD 987 | x06%
10105 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 4-QAM) LTE-TDD 1001 | +0.6% |
10106 | CAG | LTE-FDD {SC-FOMA, 100% RB, 10 MHz, QPSK) LTE-FDD 560 | =98% |
Corificate No: EX3-3865_Aug19 Page 10 of 22

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/2


http://www.kctl.co.kr/

KCTL Inc.

, Report No.:
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0004-C
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (207) of (323)

www.kctl.co.kr

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/2



http://www.kctl.co.kr/

KCTL Inc.

, Report No.:
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0004-C
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (208) of (323)

www.kctl.co.kr

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/2



http://www.kctl.co.kr/

KCTL Inc.

, Report No.:
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0004-C
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (209) of (323)

www.kctl.co.kr

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/2



http://www.kctl.co.kr/

KCTL Inc.
65, Sinwon-ro, Yeongtong-gu, Report No..
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0004-C
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (210) of (323)
www.kctl.co.kr
EX30V4- SN:3885 August 28, 2019
10451 | AAA | W-COMA (BS Tesl Model 1, 64 DPCH, Clipping 44%) WCDMA 759 | 406%
10456 | AAB | IEEE 802.11ac WiFi {160MHzZ, 64-0AM, B9pc duty cyde) WLAN | 863 | 206%
10457 | AAA_ | UMTS-FDD (DC-HSDPA) WCOMA 662 | 296 %
110458 | AMA | COMA2000 (1xEV-DO, Rev. B_ 2 camears) COMAZO00 | 655 | 296 %
10459 | AAA | COMA2000 (1XEV-DO, Rev. 8. 3 carmers) COMAZ000 | 6.25 | 29.6 %
0460 | AAA | UMTS-FOD (WCDMA. AMR) WCDMA | 238 | +96%
10461 | AAB | LTE-TDD (SC-FDMA, 1 RB. 1.4 MHz, QPSK, UL LTE-TOD | 7.82 | 9.6 %
Subframe=234.7.89) |
10462 | AAB | LTE-TDD {SC-FOMA, 1 RB. 1.4 MHz, 16-0AM, UL LTE-TDD B30 | 196%
Subframe=2,3.4.7.8.9) |
10463 | AAB | LTE-TDD (SC-FOMA, 1 RB. 1.4 MHZ, 64-GAM, UL LTE-TOD | 856 | 296%
Subframe=2.3.4,7.8.9) {
10M64 | AAC | LTE-TDD (SC-FOMA, 1 RB. 3 MHz, QPSK, UL LTE-TDD 782 | 196%
Subframe=2,3,4,7,8.9) T
10485 | AAC | LTE-TDD (SC-FDMA, 1 RB. 3 MHz, 16-QAM, UL LTE-TOD 832 | 296%
Subframe=2,3 4,7,8.9) | |
10486 | AAC | LTE-TDD (SC-FDMA, 1 RB. 3 MHz, 64-QAM, UL LTE-TDD 857 | 2956 %
Subframe=2,3,4,7.8.9) |
10467 | AAF | LTE-TOD (SC-FOMA, 1 R8. 5 MHz, QPSK, UL LTE-TOD 782 | 296 %
Subframe=2,3 4 7,8.9) | |
10468 | AAF | LTE-TDD (SC-FDMA, 1 RB. 5 MHz. 16-QAM, UL LTE-TDO 832 | 296 %
Subframe=2,34,7,8.9) |
10488 | AAF | LTE-TDD (SC-FOMA, 1 R8. 5 MHz, B4-QAM, UL LTE-TOD 856 | 195 %
Subframe=234.7,8.9) | |
10470 | AAF | LTE-TDD (SC-FOMA, 1 RE. 10 MHz, OPSK, UL LTE-TOO 782 | 196%
Subframe=2,3.4.7,8.9) |
10471 | AAF | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, 16-QAM, UL LTE-TOD 632 | 496%
Subk 234.7.8.9) !
10472 | AAF | LTE-TDD (SC-FDMA, 1 RB. 10 MHz. 84-QAM, UL LTE-TCO 857 | 198%
Sublrame=2,3.4.7.8.9) |
10473 | AAE | LTE-TOD (SC-FOMA, 1 R8. 15 MHz, QPSK, UL LTE-TDD 782 | 296%
Subframe=2,34.7,8.9) 4
10474 | AAE | LTE-TDD (SC-FOMA, 1 RB. 15 MHz 16-QAM, UL LTE-TOO B32 | 296%
Subframe=2,3,4.7.8.9)
10475 | AAE | LTE-TDD (SC-FOMA, 1 RB. 15 MHz 64-QAM, UL LTE-TDD 857 | z96%
Sublrame=2,3.4.7,8.9)
10477 | AAF | LTE-TDD (SC-FDMA, 1 RB. 20 MHz 16-QAM, UL LTE-TDD 832 | 296%
Subframe=2.3.4.7.8.9)
10478 | AAF | LTE-TDD (SC-FOMA, 1 RE, 20 MHz 64-QAM, UL LTE-TDD 857 | t96%
Subframe=2,3.4.7.8.9)
10479 | AAB | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, GPSK, UL LTE-TDD 774 | 156%
Subframe=2,3.4.7.8.9) W
10480 | AAB | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, 16-0AM, UL LTE-TOD 818 | +96%
Sublrame=2,3.4.7.8.9)
10481 | AAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM, UL LTE-TDD 845 | t96%
Subframe=2.3.4.7.8.9)
10482 | AAC | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, QPSK, UL LTE-TOD 771 | t86%
Sublrame=2,3,4.7,8.9)
10483 | AAC | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, 16-CAM, UL LTE-TDD 839 | t86%
Sublrame=2,3,4.7,8.9)
1484 | AAC | LTE-TDD (5C-FDMA, 50% RB, 3 MHz, 64-0AM, UL LTE-TOD 847 | x96%
Subfeame=2,3,4.7.8.9)
10485 | AAF | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK, UL LTE-TOD 750 | t86%
Sublrames2,3,4,7,8.9)
10486 | AAF | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM, UL LTE-TOD 838 | z06%
Sublrame=23,4,7,8.)
1487 | AAF | LTE-TDD (SC-FOMA, 50% RB, 5 Mz, 64-QAM, UL LTE-TDD 860 | £56%
Subdrame=2.34.7.89)
10M88 | AAF | LTE-TDD (SC-FOMA, 50% RB, 10 MMz, QPSK, UL LTE-TOD 770 | £86%
Subframe=2,3.4.7.89)
10489 | AAF | LTE-TDD {SC-FOMA, 50% RB, 10 MHz, 16-QAM, UL LTE-TDD 831 | 56%
Sublrame=2,3.4.7.8.9)
10490 | AAF | LTE-TDD {SC-FOMA, 50% RB, 10 MHz, 84-0AM, UL LTE-T0D 854 | 96%
Subframa=2,34.7 8.9)
10481 | AAE | LTE-TDD {SC-FOMA, 50% RB, 15 MHz, OPSK, UL LTE-TDD 774 | 256%
Subframe=23.4.7.89)
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10492 | AAE | LTE-TDO (SC-FOMA, 50% RB, 15 MHz, 16-QAM, UL LTE-TDD 841 | £t98%
Subframe=23.47.83)
10493 | AAE | LTE-TDO (SC-FDMA, 50% RB, 15 MHz, 64-0AM, UL LTE-TDD 8.55 296%
Subframe=2.3,4,7.8.9)
10404 AAF | LTE-TDD {SC-FOMA, 50% RB, 20 MHz GPSK_ UL LTE-TDD 1.74 +96%
| Subframe=2,3.4.7,8.9)
10485 | AAF ' LTE-TDD (SC-FOMA, 50% RB, 20 MHz. 16-QasM. UL LTE-TDD 837 +96%
. Subframa=2,3.4.7,8.9)
10498 | AAF | LTE-TDD (SC-FDMA, 50% RE, 20 MHz. 84-QAM. UL LTE-TDD 854 $86%
Sublrama=2,3,4.7,8.9)
10457 AAB | LTE-TDD (SC-FDMA, 100% RE, 1.4 MHz. GPSK. UL LTE-TDD 7867 £96%
Subframe=2,3.4,7,8.9)
104598 AAB | LTE-TDD (SC-FDMA, 100% RS, 1.4 MHz, 18-QAM, UL LTE-TDD 8.40 £96%
Subltrame=234.7 8,9)
10438 | AAS | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 84-0AM, UL LTE-TDO B.66 £96%
Subframes2,3.4,7,8.9)
10500 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK, UL LTE-TOD 767 298%
Subframe=2.3.47 B 8)
10601 AAC | LTE-TDD (SC-FDMA_ 100% RB, 3 MHz, 16-QAM, UL LTE-TOO .44 2896%
LS, Subframe=2.3.4.7 8.8
10502 | AAC | LTE-TDO (SC-FOMA, 100% RB, 3 MHz, 64-0AM, UL LTE-TDO 852 =086%
Subframe=2.3.4.7.8.8)
10503 | AAF | LTE-TDD {SC-FOMA. 100% RB, 5 MMz, QPSK, UL LTE-TDD T2 £96%
Subframe=23.4.7.8.9)
10504 AAF | LTE-TDD {SC-FOMA, 100% RB, 5 MHz, 16-QAM, UL LTE-TDD 43 +86%
Sublrame=23.4.7.8.9)
10505 | AAF | LTE-TDD (SC-FOMA, 100% RE, 5 MHz. 64.QAM, UL LTE-TDD 854 +06%
Subframe=2,3.4.7.8.9)
10506 AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK, UL LTE-TDD 774 +96%
Subd 234789)
10867 AAF | LTE-TDD (SC-FOMA, 100% R, 10 MHz, 16-QAN, UL LTE-TDD 8.36 +96%
Subframe=2,34.7.8.9) !
10508 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, §4-QAM, UL LTE-TDD 8556 | +96%
Sibk 234.789) i :
10509 AAE | LTE-TDD (SC-FDMA, 100% RS, 15 MHz, QPSK, UL LTE-TDD 799 | £96%
Subframe=2,34.7.8.9) !
10510 AAE | LTE-TDD (SC-FDMA, 100% RB, 15 Mz, 16-QAM, UL LTE-TDD 849 +96%
Subframe=2 347 8.9)
10511 AAE | LTE-TDD (SC-FDMA, 100% RB, 15 Mz, 64-QAM, UL LYE-TOD 8.51 296 %
! Subiframes2 3 4 7 B 9)
10612 | AAF | LTE-TDOD (SC-FDMA, 100% RB, 20 MHz, QFSK, UL LTE-TDD 774 £98%
Subframe=2.347 8.8)
10813 | AAF | LTE-TDO (SC-FDMA, 100% RB, 20 MHz. 16-QAM, UL LTE-TDD 8.42 2968%
Subframe=2.34.789)
10514 AAF | LTE-TDD (SC-FOMA, 100% RB, 20 MHz. 64-QAM, UL LTE-TDO BAS =86%
Subfi 23.4.7.39)
10545 AAA £ B02.11b WiFi 2.4 GHz (DSSS, 2 Mbps, $8pc duty cycle) WLAN 1.58 =06%
10516 | AAA £ 802 11b WiFi 2.2 GHz (DSSS, 5.5 Mbps, 9dpc duly cycle) WLAN 157 | +96%
10517 AN E 802 11b WiFi 2.4 GHz (DSSS. 11 Mbps, 98pc duty cycile) WLAN 1.56 £96%
10518 | AAB | IEEE BO2.11amh WIFI 5 GHz (OFDM, B Mbps, 98pc duty cycle) WLAN 823 [ :96%
0519 | AAS | IEEE B02.11ah WIFI 5 GHz [OFDI. 12 Mbps, 99pc duly cycke) WLAN 833 | :06%
0520 | AAB | IEEE 802 11alh WiFi 5 GHz (OFDM, 18 Mops. B8pc duly cycie) WLAN 812 | £86%
0521 [ AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM, 24 Mops, 99pc duly cyclo) WLAN 797 | +96%
0522 AAB | IEEE B02.11a'h WIFI 56 GHz {OFDM, 36 Mbps, 88pc duty cyda) WLAN 145 +96%
| 10523 | AAB | IEEE 802 11a'h WiFi 5 GHz (OFDM, 43 Mbps, 89pc duty cycle) WLAN 08 +86%
10524 | AAB | IEEE 802.11s/h WiFl 5 GHz (OFDM, 54 Mbps. 39pc duly cycie) WLAN 27 | +96%
10525 AAB | IEEE 802.113c WIiFi {20MHz, MCSO0, 99pc duty cycle) WLAN 8.38 £96%
10526 | AAB | |EEE 802.11ac WiFi (200MHz, MCS1, 99pc duty cycle) WLAN 842 96 %
10827 | AAB | |EEE 802 1%ac WIFi (20MHz, MCS2, 99pc duty cycle) WLAN 82 +96%
105268 | AAB | IEEE 802.11ac WiFi (20MHz, MCS3, 99p¢ duty cycla} WLAN §.36 +96%
10528 AAB | |EEE 802.11ac WIFi (20MHz, MCS4, 99 WLAN 836 ' 198%
10531 AAB | |EEE 802.11ac WiFi (20MH2, MCSS, 99y WLAN 543 | $296%
10632 AAB | |EEE 802 11ac WiFi (20MHz, MCST7, 99pc duty cycle) WLAN 8.29 $296%
10633 AAB | IEEE 802 11ac WiFi (20MHz, MCSE, 93pc du WLAN 8.38 206%
10524 AAB | IEEE B0Z 11ac Wi (A0MHz, MCSO, 89pc duty cycie) WLAN 5,45 296% |
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10535 | AAB | IEEE 802.11ac WIFi (40MHz. MCS1. 88pc duty cycie) WLAN 45 | 2088%
0536 | AAB | IEEE B02.11ac WIFI (40MHz, MCS2, 95p¢ duty cycie) WLAN 32 | =96%
10537 | AAB | IEEE B02 11ac WiFi (40MHz. MCS3. 99pc duty cycle) WLAN 44 | *96%
| 10538 | AAB | IEEE B02.11ac WIFi ($0MHz, MCS4. 89pc duty cyck) WLAN 851 | x96% |
10540 | AAB | IEEE 602 11ac WIFi (40MHz, MCSE. 980c duty cycis) WLAN 38 | 288 %
10541 | AAB | IEEE 802 1180 WIFi (40MHz, MCS7. 88pc cuty cycls) WLAN 46 | $06%
0542 | AAB | IEEE 802 11ac WIFi (40MHz, MCS8, B8pc duty cyce) WLAN 65 | 298%
10543 | AAB_ | [EEE 802.11a¢ WiFi (40MHz, MCSS, 88pc duty cycio) WLAN 65 | $896%
10544 | AAB | [EEE BO2 T1ac WiFi {80MHz. MCS0. 98pc duty cycls) WLAN 47 | 296 %
10545 | AAB | IEEE 802.11ac WiFi {80MHz. MCS1. 08pc duty cycie) WLAN BS5 | :96%
10546 | AAB | IEEE 802 11ac WIFI (80MHz, MCS2. 99c duty cycle) WLAN 835 | +96%
10547 | AAB | IEEE B02.11ac WiFi (80MHz, MCS3, 99p¢ duty cycle) WLAN 49 | 496%
10548__| AAB | IEEE B02 11ac WIFI (B0MHz, MCS4, S8pc duty cycie) WLAN 37 | +98%
10550 | AAB | IEEE 802 11ac WiFi (80MHz, MCS8. 99pc duty cycle) WLAN 38| +98%
10551 | AAB | IEEE 802 11ac WIFi {80MHz. MCS7. 98nc duty cycle] WLAN 850 | +96%
10552 | AAB | IEEE B02.11ac WIFi {80MHz, MCS3._ 8%0c g cycie) WLAN 42 | 406 %
10553 | AAB | IEEE 802 11ac WiFi (80MHz, MC WLAN 145 | 496%
10554 | AAC | [EEE B02.11ac WiFi {180MHz, MCSO, mcyd-) WLAN 348 | 296%
10555 | AAC | IEEE B2 11ac WiFi {160MHz, MCS1, 89pc duty cyde) WLAN 3.4 +96%
10558 | AAC | IEEE BO2 11ac WIFi {160MHz, MCS2, B8pc duly cyde) WLAN B.S0 | $98%
10557 | AAC | IEEE B02.11ac WiFi (160MHz, MC WLAN 852 | 196%
10558 | AAC | IEEE B02.11ac WiFi {160MHz, MCS4, 89pc duty cycle) WLAN 861 | +96%
10560 | AAC | IEEE B02 11ac WiFi {160MHz, MGS6, S8pc duty cycle) WLAN B73 | 296%
10561 | AAC | IEEE B02 11ac WiFi (160MHz, MCS7, 89pc duly cycs) WLAN B.S56 | +96%
10562 | AAC | [EEE BO2.t1ac WiFi {160MiHz, MCS8, 89pc duly cyde) WLAN B9 | 1968%
10565 | AAC | IEEE 802.11ac WiFi (180MHz, MCS9, 83pc duly cyde) WLAN 77 | $36%
10564 | AAA | IEEE 802 11g WIFi 2.4 GHz (DSSS-OFDM. & Mbps, 99pc duty WLAN 825 | t96%
cycle)
10565 | AAA | IEEE 802 11g WIFI 2.4 GHz (DSSS-OFDM. 12 Mops. 88pc duty WLAN 845 | $96%
cyslo)
10566 | AAA | IEEE 802 11g WIFi 2.4 GHz (DSSS-OFDAM, 18 Mbps, 89pc duty WLAN 813 | +96%
cycle)
10587 | AAA | IEEE 802 11g WIFi 2.4 GHz (DSSS-OFDM. 24 Mbps, B9pc duty WLAN 800 | +96%
cycle)
10568 | AAA | [EEE BO2 T1g WiFi 2.4 GHz (DSSS-OFDM, 36 Mbps, 99pc duty WLAN 837 | 236%
i )
10589 | AAA | IEEE B02 11g WiFi 2.4 GHz (DSSS-OFDM. 48 Mbps, 99pc duty WLAN 810 | +96%
cycle)
10570 | AAA | IEEE 602 T1g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 99pc duty WLAN 830 | +98%
cycle) ——
1057 AAA | TEEE 802 11b WiFi 2 4 GHz (DSSS, 1 Mbps, BIpc duly cycle) WLAN 199 | £96 % |
10572 | AAA | IEEE 802.11b WiFi 2 4 GHz (DSSS, 2uwcwtycych) WLAN 199 | $968%
D573 | AAA | IEEE 802.11b WiFi 2 4 GHz (DSSS. 55 du WLAN 168 [ +06%
0574 | AAA | IEEE B02.11b WiFl 2 4 GHz (DSSS, 11 Mbps, oow cyde) WLAN 198 | 206 %
10575 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, S0pc duly WLAN 859 | t96%
cycle)
10576 | AAA | IEEE B02.11g WiFl 24 GHz (DSSS-OFDM, 8 Mbps, 80pc duly WLAN 860 | £86%
cycia)
10577 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 90pc duty WLAN 470 | =96%
cycle
10578 | AAA | IEEE 802.11g WiFt 24 GHz (DSSS-OFDM, 18 Mbps, 90pc duty WLAN 849 | z86%
cycia)
10579 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, 90pc duty WLAN 838 | 206%
cycis)
10580 | AAA | IEEE 802.11g WiFi 24 GHz (DSSS-OFDM, 36 Mbps, 90pc duty WLAN 876 | 288 %
cia)
10581 | AMA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 43 Mbps, 90pc duty WLAN 835 | 208%
cycle)
10582 | AAA | IEEE 802.11g WiFi 24 GHz (DSSS-OFDM, 54 Mbps, 80pc duty WLAN 867 | z96%
cydle
10583 | AAB | IEEE 802.11aMm WiF 5 GHz {OFDM, & Mbos. 90pc duty cycle) WLAN 859 | =96%
10584 | AAB | |EEE 802.11am WiFi 5 GHz (OFDM, 8 Mbps. B0pc duty cycle) | WLAN 860 | 296%
10585 | AAB | IEEE 802.11am WiFi 5 GHz (OFDM, 12 Mbps, 80pc duty cycie) WLAN 170 | 2B.6% |
10588 | AAB | IEEE 802.11aM Wiri 5 GHz (OFDM, 18 Mbps, 80pc duty cyce) | WLAN 43 | =06%
10587 | AAB | IEEE 802.11a/M WiFi 6 GHz (OFDM, 24 Mbps, 80pc duty cyce) T WLAN B3 | 296%
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(10855 | AAE | LTE-TDD (OF 20 Wiz, E-TM 3.1, Clippng 44%) LTE-TOO 721 | +96%
0658 AAA | Pulse Waveform (200Hz. 10%) Test 1000 | +98%
0659 | AAA | Pulse Waveform (200Hz. 20%) Test 699 | 156%
. 10680 AAA | Pulse Waveform (200Hz. 40%) Test 3.98 +96%
10681 AAA | Pulse Wavelform (200Hz 60%) Test 2.22 +96%
10662 AAA | Pulse Wavelorm (200Hz, 80%) Test 0.97 +96 %
10670 | AAA | Bluetosth Low Ene Biyetooth .19 +96%
10671 AAA | IEEE 802 .11ax (20 MCSO. ie) WLAN 09 $+96%
10672 | AAA | IEEE 802.11ax (20MHz, MCS1. 80pc duty cycle) WLAN 57 | £96%
10673 AAA | |EEE 802.11ax (20 MC: 1) WLAN 3.78 +96% |
10674 | AAA | IEEE B02.11ax (20MHz. MCS3. 90pc duty cyce) WLAN 474 | +96%
10675 | AAA | IEEE 802.11ax (20MHz, MCS4, 80pc duty cycle) WLAN 90 | +886% |
067¢ AAA | IEEE 802 1tax {20MHz. MCS5, S0pc duty cycle) WLAN 77 | +968% |
0677 | AAA | IEEE 802.11ax (20MHz. MCS6. 90pc duty cycle) WLAN 73 | +86%
10678 | AAA | IEEE 802.11ax (20MHz. MGST, 90pa duty cycle) WLAN 78 | +66%
10679 | AAA | IEEE 802.11ax {20MHz MCSB, 90pe duty cycle) WLAN 889 | +96%
10680 | AAA | [EEE 802.11ax {20MHz. MCSS, 90pc duty cycle] WLAN 880 | +68.6% |
0681 | AAA | IEEE 802 1%ax (20MHz. MCS10, S0pc duty cycle) WLAN 862 | £86%
0682 AAA | IEEE 802 11ax (20MHz. MCS11. 80po duty cycle) WLAN 883 +06%
’__gg_s:s AAA | |EEE 802.1%ax [20MHz. MCSO, 99pc duty cycle) WLAN 542 £98%
10684 | AAA | IEEE 802.11ax (20MHz MCS1, 99pc duty cycle) [ WLAN 826 | =06%
10685 | AAA | IEEE 802.11ax {20MHz, MCS2, 99pc duty cycle) . WLAN 833 =0.6%
10666 | AAA | IEEE 802.11ax (20MHz. MCS3, 9§uycyde) | WLAN B28 | 296%
10687 AAA | IEEE 802.11ax (20MHZ MCS4, 99pcd . WLAN 845 £96%
10688__ | AAA | [EEE 802.11ax (20MHz MCSS, de) WLAN 820 | =96% |
10689 AM,_| IEEE 802.11ax (20MHz, MCSB, 99pc dmy Gydle) WLAN .65 +9.6 %
10690 | AAA | IEEE 802.11ax (20MHz, MCS7, 99pc duty cycle) WLAN 23 | 298%
10691 AAA | IEEE 802.11ax (20MHz, MCS8, 98pc duty cycie) WLAN 25 296%
10692 AAA | [EEE B02.11ax (20MH2, MCSS, 889pc duly cycie) WLAN 620 | 296%
0893 AAA | IEEE 802.11ax (20MHz, MCS10, 99pc duty cycle) WLAN 825 | +96%
10694 AAA | IEEE 802.11ax (20MHz, MCS11, 99pa duty cycio) WLAN 857 | 298%
10695 | AAA | IEEE BO2.11ax (40MHz, MCS0, 80pc duty cycie) WLAN 78 | 96 %
10896 | AAA | IEEE 802.11ax (40MHz, MCS1, B0pc duly cyce) WLAN 81 | 296 %
10897 AAA | IEEE B02.11ax (40MHz, MCS2, S0pc duly cycie WLAN 3.61 +9.6 %
0898 AAA | IEEE 802.11ax (40MHz, MCS3, 20pc duty cycie WLAN 3.89 +96 %
10699 AAA lEEEmn:: 40MHz, MCS4, 80pc duty cyck WLAN 3.82 298%
10700 | AAA | IEEE 802.11ax (40MHz, MCS5. 90pc duty cycie! WLAN 373 | 296 %
10701 | AAA IEEEBOQHax A0MHz, MCSS, Blpc duty cycha) WLAN 388 | £0.6 %
0702 | AAA | [EEE B02.11ax (40MHz, MCST, Bpe duty cyok) WLAN 870 | +96%
0703 AAA | IEEE B02.11ax (40MiHz, MCSEBOpcmtycxde) WLAN 8.82 +96 %
0704 AAA | IEEE B02 11ax (40MHz, MCSS. 80pc duty cycle) WLAN 856 | +96%
10705 | AAA | 1EEE 802 11ax (40MHz, MCS10. S0pc duty cyde) WLAN 869 | +86% |
10706 | AAA | IEEE 802 11ax (40MHz, MCS11, 80pc duly cycia) WLAN 8.66 £56%
10707 | AAA | IEEE B02 11ax (40MHz, MCS0, 85pc duty cycle) WLAN 832 | +56% |
10708 AAA | IEEE 802 11ax (40MHz, MCST, 999cdutycych) WLAN 55 +86%
10700 | AAA | IEEE 802.11ax (40MHz, MCS2, WLAN 33| $06% |
10710 | AAA | IEEE 802.11ax (40MHz, MCS3,_99pc duty cydo) WLAN 29 | 206%
10711 | AAA_ | IEEE 802.11ax (40MHz MCS4, 98pc duty cycle) WLAN 139 | 206%
10712 AAA | IEEE 802.11ax {(S0MHz, MCS5, 99pc¢ duty cycle) WLAN 867 £06%
10713 | AAA | IEEE 802.11ax {40MHz. MCSE, 99pc duty cycle) WLAN B33 | 206%
10714 AAA | |EEE 802.11ax {40MHz. MCST, 99po duty cycle) WLAN 8.28 296 %
10715 AAA | IEEE 802.11ax {40MH MCSB, 99| cle! . WLAN 845 296%
10716 | AAA | IEEE 802.17ax (A0MHz, MCSO, 99pe duty cycle) WLAN B30 | 29.6%
10717 AAA | IEEE 802.11ax (40MHz. MCS10, 99pc duty cycle) WLAN AB | $96%
10718 | AAA | |IEEE 802.11ax (40MHz, MCS11. 98pc duty cycle} WLAN .24 +9.6 %
10718 AAA | IEEE 802.11ax (B0MH2, MCSO0, 80pc duty cycie) WLAN 81 296 %
10720 | AM_| [EEE 802.11ax (BOMHzZ, MCS1, 90pc duly cyce) WLAN 87 | $96%
10721 AAA | IEEE 802 11ax (80MHz, MCS2, 80pc duty cyde) WLAN 76 +96%
10722 AAA | IEEE 802 11ax (80MHz, MCS3, S0pc duty cycle) WLAN .55 +96 %
10723 | AAA | IEEE 802112 (80MHz. MCS4, S0pc duty cydo) WLAN 70| $9.6%
10724 | AAA_| IEEE 802.11ax (B0MHz, MCS5 WLAN 80 | +96 %
10725 | AAA | IEEE B802.11&x (BOMHZ, Mcsa,g_ogggu_nycyue) WLAN 74| +96%
10726 | AAA_| IEEE B02,11ax (B0MHz, MCS7, B0pc duly cycie) WLAN 72 | +96%
10727 | AAA | IEEE B02.11ax (BOMMz, MCS3, 80pc duly cyca) WLAN 3.66 +96%

Centificate No: EX3-3865_Aug19

Page 18 of 22

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIA002-004/2



http://www.kctl.co.kr/

KCTL Inc.

, Report No.:
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0004-C
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (215) of (323)

www.kctl.co.kr

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/2



http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea

Report No.:
KR20-SPF0004-C

TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (216) of (323)

www.kctl.co.kr

EX3DVA- SN:3865 August 28, 2019
10783 | AAA | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK, 15 kHz) SGNRFRI | 831 | £96%
10784 | ARA | 5G NR (CP-OFDM, 100% RB, 10 MHZ GPSK, 15 kHz) ;gt:m FR1 | 820 | 286%
10785 | AAA | 5G NR (CP-OFDM, 100% RB, 15 MHz QPSK, 15 kHz) sTg%R FR1 | 840 | 286%
10786 | AAA | 5G NR (CP-OFDM. 100% RB, 20 MHZ GPSK, 15 kHz) ;g?m FRI | 835 | 06%
10787 | ABA | 5G NR (CP-OFDM, 100% RB, 25 MHz. GPSK, 15 kHz) ;g?m FR1 | 844 | £96%
10788 | AAA | 5G NR (CP-OFDM. 100% RB, 30 MHz QPSK, 15 kHz) sem?m FR1 | 839 | £98% |
10789 | AAA | 5G NR (CP-OFDM, 100% RB, 40 MHz QPSK, 15 kHz) ;rgc:m FR1 | 837 | £06%
10790 | AAA | 5G NR (CP-OFDM. 100% RE. 50 MHz GPSK, 15 kHz) gc:m FR1 | 839 | t96% |
10781 | AAA | 5G NR (CP-OFDM, 1 RB, 5 Mz, QPSK, 30 kHz) ;E%R FR1 | 783 | £06% |
10792 | AAA | 5G NR (CP-OFDM. 1 RE, 10 MHz QFSK, 30 kHz) 5GNRFRT | 782 [ T88% 1
10793 | AAA | 6G NR (CP-OFDM. 1 RB, 16 MHz, QPSK, 30 kHz) .I(DS?QR FR1 | 7905 | £06%
10784 | ARA | 5G NR (CP-OFDM. 1 RB, 20 MHz, QPSK, 30 kHz) ;gc:m FRT | 782 | t66%
10795 | ARA | 5G NR (CP-OFDM. 1 RB, 25 MHz, QPSK, 30 ki) 512?«? FR1 | 784 | t86%
10788 | AAA | 5G NR (CP-OFDM. 1 RB, 30 MHz, QPSK, 30 kiz) ;g?m FR1 | 782 | t96%
10767 | ARA | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 30 kHz) 23% FR1 | 801 | 86%
16768 | ARA | 5G N (CP-OFDM, 1 7B, 50 Wiz, GPSK, 30 kHz) ;g(:an FR1 | 789 | =96%
10768 | AAA | 5G NR (CP-OFDM, 1 RB, 80 Mz, GPSK, 30 kHz) ;g:m FR1 | 783 | =66%

10801 | ABA | 5G NR (CP-OFDM, 1 RB, 80 Miz, QPSK, 30 kHz) ng?un FR1 | 789 | £96%
10802 | AAA | 5G NR (CP-OFDM, 1 RB, 20 Mz, QPSK, 30 kHz) S5GNRFR1 | 7.87 | 298%
10803 | AAA | 5G NR (CP-OFDM, 1 RB. 100 MHz, QPSK, 30 kiz) 5GNRFR1 | 703 | 296%
10805 | AAA | 5G NR (CP-OFDM, 50% RB, 10 MHz, GPSK, 30 kHz) ngl:m FR1 | B34 | +96%
10808 | AAA | 5G NR (CP-OFDM, 50% RB. 15 MHz, GPSK. 30 kHz) ngin FR1 | Ba7 | 496%
10808 | AAA | 5G NR (CP-OFDM, 50% RB. 30 MHz, DPSK, 30 kHz) ;GD?IR FR1 | B34 | =98 %
10810 | AAA | 5G NR (CP-OFDM, 50% RB, 40 Mz, QPSK, 30 KHz) g?m FRT | 834 [298%

[ 10812 | AAA | 5G NR (CP-OFDM, 50% RB. 60 MHz, OPSK, 30 kHz) s;erzzm FR1 | 635 | z06%
10817 | AAA | 5G NR (GP-OFDM, 100% RB, 5 MHz. GPSK, 30 kHz} SGNRFR1 | 835 | 296%
10818 | AAA | 50 NR (GP-OFDM, 100% RB, 10 MHz, QPSX. 30 kHz) ;g[:m FRT | B34 | 296%
10819 | AAA | 5G NR (CP-OFDM, 100% RB. 15 MHz, QPSK. 30 kHz) ;gom FRT 833 | 196%
10820 | AAA | 5G NR (CP-OFDM, 100% RB, 20 MHz, GPSK, 30 kHz) ngDNR FRT | 8.0 | £96%
10821 | AAA | 5G NR (CFP-OFDM, 100% RB, 25 MHz, OPSK, 30 kHz) ;g?m FR1 | 821 | 96%
10822 | AAA | 56 NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) ;gem FRT | 841 | 256%
10822 | AAA | 5G NR (CP-OFDM, 100% RB, 40 MHz. QPSK, 30 kHz) ngem FRI | 836 | £06%
10824 | AAA | 5G NR (CP-OFDM, 100% RB, 50 MHz. QPSK, 30 kHz) %2« FRT | 839 | 96% |
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10825 [ AAA | 5G NR (CP-OFDM, 100% RB, 60 MHz, QFSK, 30 kHz) 5GNRFR1 | 841 | +06%
10827 | AAA | 5G NR (CP-OFDM, 100% RB, 80 MHz. QPSK, 30 kHz) Ig?m FR1 | 842 | +96 %
10828 | AAA ‘ 5G NR (CP-OFDM, 100% RE, 90 MRz, QPSK, 30 kHz) Icogm FR1 | 843 | 296% |
10828 | AAA | 5G NR [CP-OFDM, 100% RB, 100 MHz, QPSK, 30 kHz) gg?vn FR1 | B840 | z96%
10820 | AAA | 5G NR (CP.OFDM, 1 BB, 10 MHz, QPSK, €0 kHz) EGTD.;IR FRt | 763 | z96%
10831 | AAA | 50 NR (CP-OFDM, | RB, 15 MHz, QPSK, 60 kHz) ;go NRFR1 | 7.73 | £96%
10832 | AAA | 5G NR (CP-OFDM, 1 RB, 20 MHz, QFSK, 60 Kz} ;g‘ia FRI | 7.74 | £96%
10833 | AAA | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 60 kHz) ;gl:m FR1 | 7.70 | £96%
10834 | AAA | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 60 kHz) Ig?ua FR1 | 775 | £96%
10835 AAA | 5G NR (CP-OFDM, 1 RB, 40 MHz. OPSK, 60 kHz) ;g?‘{R FR1 7.70 L906%
10836 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, GPSK, 60 kHz) wm.iua R | 786 | 596% ]
10837 | AAA | 56 NR (CP-OFDM, 1 RB, 60 Mz, GPSK B0 WHz) A0 TR 768 | 190 %
10833 | AAA | 6G NR (CP-OFOM, 1 R8. B0 MHz, QPSK, 60 kHz) ;g?m FRt | 7.70 | 298%
10840 | AAA | 5G NR (CP-OFDM, 1 RB, 80 MHz, QPSK, 60 kHz) ;g?m FR1 | 787 | 298%
10241 | AAA | 5G NR (CP-OFDM, 1 R8, 100 MHz QPSK, 60 kHz) Tﬁgt:dR FRt ™" 298%
10843 | AAA | 5G NR (CP-OFDM, 50% RB, 15 Mz, OPSK, 60 kHZ) gom FR1 | 640 | =z68%

| 10824 [ AAA [5G NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 60 kHz) ;g?m FR1 | 624 | =96%
10648 | AAA | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 60 kiz) 12‘3« FR1 | 847 | z06%
10652 AAA | 5G NR (CP-OFDM, 100% RB, 10 MHz, OPSK_60 KHz) ;(DSEJR FR1 834 +96%
10855 | AAR | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 80 KHZ) IE%R FR1 | 838 | t98%
10836 | AAA | 5G NR (CP-DFDM, 100% RB. 20 MiHz, QPSK, 60 kHz) g?m FR1 | 837 | +96%
10857 | AAA | 5G NR (CP-OFDWM, 100% 18, 25 Mz, QPSK, 60 kHz) Ig:m FR1 | 835 | +90%
10858 | AAA | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 60 kHz) ;gem FRT | 536 1396%
10858 | AAA | 5G NR (CP-OFDM, 100% RB, 20 MHz. QPSK, 60 KHz) E‘i.n FR1 | 834 | 296%
10860 | AAA | 5G NR (CP-OFDM, 100% RE, 50 MHz, GPSK. 60 KHz) gg«n FR1 | 841 | 286%
10661 AAA | 5G NR (CP-OFDM, 100% RE, 80 MHz. CPSK_60 kHz) Tbgeiﬂ FR1 B840 206%
10863 AAA | 3G NR (CP-OFDM, 100% RE, 80 MHz, QPSK, 60 kHz) 2?\&1 FR1 B4t £96%
10864 | AAA | 5G NR (CP-OFDM, 100% RB, 80 MHz, GPSK, 60 kHz) i gim FR1 | 837 | +96%
10855 | AAA | 5G NR (CP-DFDM, 100% RB, 100 MHz, QPSK, 60 kHz) ;g[:m FR1 | 841 | t96%
10866 AAA | 5G NR (DFT-s-OFDM. 1 RB, 100 MHx. GPSIC 30 kHz) ;gI:JR FR1 568 *96%
10868 | AAA | 5G NR (DF T-5-OFOM, 100% RB, 100 MHz, GPSK, 30 kHZ) ;g?m FRT | 589 | 206%
10862 | AAA | 5G NR (DFT-2-OFDM, 1 RB, 100 MHz, GPSK. 120 KHZ) ;g?m FRZ | 615 | 296%
10870 | AAA | 5G NR (DFT-s-OF DM, 100% RB, 100 Mz, QPSK, 120 kHz) %2«@ FR2 | 6586 | :96%
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10871 | AAN | 5G NR (DFT-5-OFDM, 1 RB, 100 MHz, 16QAM, 120 kHz) SGNRFR2 | 575 | +96%
10872 | AAA | 5G NR (DFT-s-OFDM, 100% RB, 100 MHZ 16QAM, 120 kHz) ;gDNR FR2 | 852 | £96%
[10873 | AAA | 5G NR (DF T--OFDM, 1 RB, 100 MHz, B4QAM, 120 kHz) STGD?«R FR2 | 661 | £968%
10874 | AAA | 5G NR (DF T-5-OFDM, 100% RB, 100 MHz, BIQAM, 120 kHz) ;Tc)?un FRZ | 665 | £06%
10875 | AAA | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz) ;g?m FRZ | 7.78 | £96%
10876 | AAA | 5G NR (CP-OFDM, 100% RB, 100 MHz, OPSK, 120 kHz) ;g?m FR2 | B33 | t06%
10877 | AAA | 5G NR (CP-OFDM, 1 RB, 100 MHZ, 16QAM, 120 kHz) gg?m FRZ | 795 | t96%
10878 | AAA | 5G NR (CP-OFDM, 100% RB, 100 MHz, 16QAM, 120 kHz) %R FRZ | 841 | £986% |
710879 | AAA | 5G NR (CP-OFDM, 1 RB, 100 MHZ, 64QAM, 120 kHz) SGNRFRZ | 812 | t96% |
10880 | AAA | 5G NR (CP-OFDM, 100% RB, 100 MHz, BAQAM, 120 kHZ) SGTD.;IR FR2 | 838 | +96% |
10881 | AAA | 5G NR (DFT-s-OFOM, 1 RB, 50 MHz, QPSK, 120 kHz) .Z.%:m FR2 | 675 | £96% |
10882 | AAA | 5G NR (DFT-5-OFOM, 100% RE, 50 MHz. QPSK. 120 kHz) ;g?qﬁ‘?ﬁ'z 586 | +96% |
10883 | AAA | 5G NR (DFT-s-OFDM, 1 RB, 50 MHZ, 16QAM, 120 kHz) ;g?m FRZ | 6567 | £96% |
10884 | AAA | 5G NR (DFT-5-OFOM, 100% RE, 50 MHZ 16QAM, 120 kHz] ;'g%R‘sfix}' 1653 | Wﬂ?‘i
10885 | AAA | SGNR (DFT-5-OF DM, 1 RB, 50 MHz, BAGAM, 120 KHz) EE%R FRZ | 661 | £96% |
10886 | AAA \ 5G NR (DFT-5-OF DM, 100% RE, 50 MHz. B4QAM, 120 kHz) ;g?m FRZ | 665 | £96% :
10887 | AAA | 5G NR (CP-OFDM, 1 R, 50 MHz, GPSK, 120 k) %R FRZ | 776 | £96% |
10888 | AAA | 5G NR (CP-OFDM. 100% RB, 50 MHZ QFSK, 120 kHz) SGNRFR2 | 835 | t36% |
10889 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, 16QAM, 120 kiHz) gg?m FR2 | 802 | t96% |
10830 AMA | 5G NR {CP-OFDM_ 100% RB, 50 MHz. 16QAM, 120 kHz) ;(D;ONR FR2 B8.40 +36% J
10881 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, B40AM, 120 kiz) ;g?m FRZ | 813 | t96%
10892 | AAA | 5G NR (CP-OFDM, 100% RB, 50 MHz G3QAN, 120 kHz) %gzvm FR2 | BA41 | t86%
;ﬂt‘:’mnw Is determined using the max. Geviaticn from linear resp applying rectangutar distributian and i Gxpressed Lar the squars of the
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Report No.:

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point

5550 -3.2 [

Return Loss -244d8B
General Antenna Parameters and Design
[ Electrical Delay (one direction) 1.203 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 conducior of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 tha dipcie arms in order to improve malching when loaded according 1o the position as explained in the
‘Measuremant 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 applled 1o the dipole arms, because they might bend or the sokdered connections near the

feedpoint may be damaged

Additional EUT Data

(Manu!acnued by

SPEAG

Certificate No: DSGHZV2-1134_May19
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DASYS5 Validation Report for Body TSL

Date: 23.05.2019
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole DSGHzV2: Type: DSGHzV2; Serial: DSGHzV2 - SN:1134

Communication System:; UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: S500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz: 6 = 5.45 S/im; &, =47.2; p = 1000 kg/m’
Mediam parameters used: = 5300 MHz; o = 5,58 S/m; & = 47; p = 1000 kg/m”
Medium parameters used: f= 5500 MHz; 6 = 5,85 S/m; £. = 46.6; p = 1000 kg/m' ,
Medium parameters used: = 5600 MHz; 6 = 5,99 S/m; & = 46.5; p = 1000 kg/m’
Medium parameters used: f = 5800 MHz; 6 = 6.27 S/m; & = 46.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503: ConvF(5.14, 5.14, 5.14) @ 5200 MHz,
ConvFi5.25, 53.25, 5.25) @ 5300 MHz, Convi4.79,4.79, 4,79) @ 5500 MHz,
ConvF(4.74, 4,74, 474) @ 5600 MHz, ConvF{(4,62, 4,62, 4,62) @ S800 MHz; Calibrated: 25.03.2019

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e  Electronics: DAES Sn601; Calibrated: 30.04,2019
e  Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Senal: 1002

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

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 09.01 Vim; Power Drift = 0.00 dB

Peak SAR (extrupolated) = 28.7 Wikg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 67,76 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 30.0 Wikg

SAR(I g) = 7.55 W/kg: SAR(10 g) = 2.1 W/ikg

Maximum value of SAR (measured) = 17.9 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Meusurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 68,53 Vim; Power Drift =-0,00 dB

Peak SAR (extrapolated) = 33,2 Wikg

SAR(1 g) = 7.9 W/kg; SAR(10 g) = 2.18 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

Certificate No: D5GHzV2-1134_May19 Page 14 o1 18
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Appendix A.11 Justification for Extended SAR Dipole Calibrations

Instead of the typical annual calibration recommended by measurement standards, longer
calibration intervals of up to three years may be considered when it is demonstrated that the SAR

target, impedance and return loss of a dipole have remain stable according to the following
requirements

KDB 865664 D01v01r04 requirements
a) Return loss: < - 20 dB, within 20 % of previous measurement
b) Impedance: within 5 Q from previous measurement.

750 MNHz
Return Loss
Dipole Antenna| Head/Body Me?sal:?e:ent (dB) A% Impt(age)mce AQ
D750V3 2018.09.03 -26.9 54.2
Head 5.95 0.5
SN 1183 ea 2019.09.02 -25.3 53.7

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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850 MH:
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
D850V2 2018.04.20 -28.7 52.5
Head 2.44 2.5
SN 1006 2019.04.22 -28.0 50.0

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>

1750 Mz
Return Loss
Dipole Antenna| Head/Body Me:sal}?e(::ent (dB) A% |mpﬁg?nce AQ
D1750V3 2018.04.19 -44.8 50.5
Head 11.0 34
SN 1072 ea 2019.04.22 -39.9 53.9

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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1900 MHz
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2018.04.25 -25.0 51.1
D1900V2 Head 8.7 0.6
SN 5d160 2019.05.27 -22.8 51.7

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>

2450 Mz
Return Loss
Dipole Antenna| Head/Body Me:salre(r):ent (dB) A% Imp?(d;nce AQ
2018.07.24 27.9 53.8
D2450v2 Head 83 1.2
SN 895 2019.07.24 -25.6 55.0

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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2600 MH:
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2018.07.26 -22.3 48.7
D2600V2 Head 2.24 0.8
SN 1050 2019.07.25 -22.8 47.9

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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c) Extrapolated peak SAR: within 15% of that reported in the calibration data

750 MHz
Dipole Antenna | Head/Body MeaDsaL}?e(r):ent Extrapolated peak SAR (W/kg) A%
2018.09.03 12.32 -
SDSE’%% Head 2020.01.13 12.92 487
2020.01.14 13.04 5.84
850 MHz
Dipole Antenna | Head/Body Megsaljree%fent Extrapolated peak SAR (W/kg) A%
2018.04.20 15.36 -
535100\6% Head 2020.01.13 14.76 3.91
2020.01.14 15.04 2.08
1750 MHz
Dipole Antenna | Head/Body Megsaljree%fent Extrapolated peak SAR (W/kg) A%
2018.04.19 67.2 -
D1750V3
SN 1072 Head 2020.01.08 68.8 2.38
2020.01.09 70.0 417
1900 MHz
Dipole Antenna | Head/Body MeaDsautree(r)]:ent Extrapolated peak SAR (W/kg) A%
2018.04.25 72.0 -
D1900V2
SN 54160 Head 2020.01.06 75.6 5.00
2020.01.07 76.0 5.56
2450 Wz
Dipole Antenna | Head/Body MeaDsautree(r)]:ent Extrapolated peak SAR (W/kg) A%
2018.07.24 104.4
D2450V2 Head 14.94
SN 895 2020.01.22 120.0
2600 MHz
Dipole Antenna | Head/Body Meg)saL}(rae(r)r:cent Extrapolated peak SAR (W/kg) A%
2018.07.26 115.6
D2600V2 Head 12.46
SN 1050 2020.01.09 130.0
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Appendix B. SAR Tissue Specification

The brain mixtures consist of a viscous gel using hydrox-ethl cellullose(HEC) gelling agent and saline
solution. Preservation with a bacteriacide is added and visual inspection is made to make sure air
bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric
constant (permittivity) and conductivity of the desired tissue.

Frequency (i) 750 ~ 835 1750 1900 2 450 552330~
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Ingredient % by weight
Water 40.29 | 51.97 | 53.00 | 68.00 | 55.00 | 70.50 | 72.00 | 73.00 | 65.52 | 80.00
Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0
Sugar 57.90 | 47.00 0 0 0 0 0 0 0 0
HEC 0.24 0 0 0 0 0 0 0 0 0
Bactericide 0.19 0.10 0 0 0 0 0 0 0 0
Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0
DGBE 0 0 46.60 | 31.80 | 44.65 | 29.20 0 26.90 0 0
Diethylene glycol hexyl ether 0 0 0 0 0 0 7.90 0 17.24 0
Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00
Tissue parameter target by C. Gabriel and G. Harts grove.
Salt: 99 % Pure Sodium Chloride Sucrose: 98 % Pure Sucrose
Water: De-ionized, 16 M resistivity HEC: Hydroxyethyl Cellulose

DGBE: 99 % Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethybutyl)phenyl] ether
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