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Glossary:
TSL tissue simulating liquid
NORMzx.y,2 sensitivity in free space
ConvF sensitivity in TSL / NORMx.y,z
DCP diode comprassion point
CF crest factor (1/duty_cycle) of the RF signal
AB.CD medulation dependent lineanzation paramelers
Polarization ¢ ip rotation around probe axls
Polarization 8 8 rotation around an axis that ks in the plane normal 1o probe axis (at measurement center),
e, 8 =0is normal to probe axis
Connector Angle Information used in DASY system o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
) |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 62208-1, =, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-

held and body-mounted devices used next to the ear (frequency range of 300 MHz 1o & GHz)", July 2018

£} 1EC 62208-2, "Procedure to determing the Specific Absorption Rate (SAR) for wireless communication devices

usad in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

d) KDE 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
Methods Applied and Interpretation of Parameters:

NORMzx.y,z: Assessed for E-field polarization & =0 (f < 900 MHz in TEM-cell, { > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, Le.. the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty insida TSL (see below ConvF).

NORM(fx.y.z = NORMx,y,z * frequency_response (see Frequency Response Chart), This linearization is
Implemented in DASY4 software versions later than 4.2, The uncertainty of the fraquancy response Is included
In the stated uncertainty of ConvF.

DCPx.y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax.y.z; Bxy.z Cx,y.z; Dxy.z VRx,y,z. A B, C, D are numarical 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 maximum calibeation range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameaters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity In TSL corresponds
ta NORMx,y,z * ConvF whereby the uncertainty carresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

Sphevical isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a paich antenna.

Sensor Offset. The sensor offsel corresponds to the offset of virtual measurament center from the probe fip
(on probe axis). No folerance required.

Connectar Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Basic Calibration Parameters
Sensor X Sensor Y SensorZ Unc (k=2)
Noem (uVAVIm)™Y 0.46 049 0.42 +10.1%
DCP (mV)" 93.0 101.3 939 )
Modulation Calibration Parameters
uiD | Communication System Nama A B c D VR Unc"
dB dBvVuv d8 mv (=2}
0 oW X 0.0 0.0 1.0 000 | 1450 | #35%
| Y 0.0 0.0 1.0 1331 |
| 2 0.0 0.0 10 1481 |
Note: For datails on UID parameters see Appendix
Sensor Model Parameters
c1 c2 a T4 T2 T3 T4 75 T6
F 1F v ms.V* ms.V-* ms v \ 1t
X 49.10 380.9 3814 | 7.263 0.335 5,068 0,000 0.536 1.008
Y 32.78 2378 33.93 5660 0.000 4.993 0.608 0,227 1.002
Z 42.00 328.2 38.42 4,732 0.428 5.056 0.000 0.436 1.009

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%.

* The uncenainties of Norm X,Y 2 da not affect the £%-feld uncenainty nside TSL (see Pages 5 and 8)
" Numasical fnegrization parsmeter: uncerialnty nat required

¥ Uncenainty is detarmined usryy the max. deviabion from lingar responss apelyIng rectangider dstibution and & expressad for the sguare of the
hak! valus
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Une

| 1(MHz)® | Permittivity" (8/m}" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2) |
800 427 088 | 1044 10.44 10.44 0.04 115 | #13.3%
750 418 0.89 10.25 10.25 10.25 0.54 0.80 | +120%
835 41.5 0.90 10.02 1002 | 1002 048 080 | +120%
800 415 097 9.72 9.72 a7z 0.41 0.1 £120%
1450 40.5 1.20 878 B.78 8.78 0.48 080 | +120%
1750 40.1 137 8.67 B.67 8.67 0.39 088 | +120%
1800 40.0 1.40 8.27 827 8.27 0.34 080 | $120%
2450 382 1.80 7.45 7.45 7.45 0.37 080 | +£120%
2600 39.0 1.98 7.21 7.21 7.21 0.39 080 | £120%
|__5250 359 4.71 513 5.13 5.13 0.40 180 | +1314%
56800 355 507 470 4.70 4.70 0.40 180 | 2131%
5750 354 522 4,94 4.94 4.94 0.40 180 | =131 %

CFvsquencanalymehm:dt100W:wwmns'wbksvu4;mnqhulmFaoo2].sbe(!mu!rdedlaz&bm; The
uncertainty is the RSS of the ConvF uncertainty at calibration kequency and the ur y for the indicated Yequency band. Frequency validity
below 300 MH2 i = 10, 25, 40, 50 and 70 MMz for ConvF assassments a1 30, 84, 128, 150 and 220 MMz respectively, Above 5 GHe frequency
validity can be sxtanced (o + 110 Mz

" At frequencies below 3 GiHz, the validty of Ussue parameters {c and «) can be retaxed ta + 10% @ bguid comp ) foemuts s applied to
msuwSARvahoe.NtmmsamsG&thydmwammn(:mn)erasmaadlo:s‘kThaumuylthnﬁssm
the ConvF uncertainty for Indicated 18ged tissus parsmeters

Y AiphaDepth are detemined durng calibration. SPEAG warrants that the remaining doveation due 10 e boundary affect sfier compansation i
miways leas than & 1% for frequencios below 3 GHz and below & 2% for frequencies betweon 3441 GHz at sny distance Sarger than halfl (ha probe tip
charmeter from (ke boundary,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unc
1iMH2)¢ | Permittivity” | (8/m)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
800 56.1 0.95 10,80 10.80 10.80 0.08 115 | £133%
750 56.5 0.96 10.30 10.30 10.30 0.59 0.81 £120%
835 55.2 0.97 l 10.14 10.14 10.14 0.49 080 | £120%
1750 534 148 | 832 8.32 8.32 0.35 080 | £120%
1900 53.3 152 | 791 7.91 7.91 041 080 | £120% |
2450 527 195 | 784 764 | 7.64 0.38 080 | +120% '
2600 52.5 2.16 7.51 7.51 7.51 0.33 080 | £120%
5250 | 489 536 480 4.80 480 | 045 | 190 | +131%
5600 | 485 577 4.13 413 4.3 045 ’ 1980 | #131%
5750 1 48.3 5.94 4,34 4.34 434 0.45 180 | #1331 %

" Fraquency valoly sbove 300 MHz of « 100Mﬂ'zmryapuml'amsvv4Amdhmhev(soehgen eh-lsrvsmaodno: 50 MHZ The
uncartainty i6 the RSS of the Cornf uncertainty at calibeation frequency and M uncertanty for the od y band. Froq y valaily
below 300 MHz & £ 10, 25, 40, 50 and 70 Mz for CanvF assassmants at 30, 64, 128, imaMZ?OMH:mpamw AbavubGHxhoqwncy
wiidity can be extendod t0 + 110 MHz,

'Alho.nnmbew36m.mevuuﬂydtmmmIaaﬂdo)wbomlaaaﬂo 10% if liquid compensation farmuta s appled 1o
measuted SAR values. Al frequoncing abave 3 GHz, the validty of tissus parameten (¢ and o) & restricted to + 5% The uncanalty is the RSS of
the Coen® uncertainty for indicated target tissue parametans,

" AphaiDepeh are dslermined turing calbration. SPEAG that the rae g deviation due 1 the boundary effect atter compansaton is
aksays less than = 1% for requancion telow 3 GHz snd befow = 2% for frequencias betwaen 3-6 GHz at any distancs largar than half the probe tip
dinmeter fram the baundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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f [MHz]
& >
TEF.J RZ
ncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Error [dB]
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
: 3 . o . . 3

a0 .'.'_‘_‘.,:_f e o e e [PPSR S S = L ‘—"-.-o*&.._...‘__‘_;

. 5] = Rol [7] . =

#0000 Mz 1800 MH3

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
f= 835 MHz WGLS Re (H_com)

f= 1900 MHz. WGLS R22 (H_conv)
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Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz
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=
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19
Uncertainty of Spherical isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Other Probe Parameters

“Sensor Arangement ‘ Trangular
Connector Angle () N 853
Mechanical Surface Detection Mode l enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm

Tﬁp Length Qmm
Tip Diameter 25mm
Probe Tip 10 Sensar X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Certificale No. EX3-7370_Aug1? Page 11 of 38

F-TP22-03 (Rev.00) 172 / 251 HCT CO.,LTD.



aCT

FCC ID: ZNFQ610FA

Report No:

HCT-SR-1803-FC002-R1

HCTCO.,LTD.
EX3DV4- SNT370 August 22, 2017
dix: Modulation Calibration Parameters
uiD Communication System Name A B c D VR | Max |
dB a8V a8 mv Unc®
(k=2)
0 CW X | _oo0 00 100 | 000 | 1450 | +35%
Y | 000 0.00 1.00 133.1
Z Q.00 0.00 1.00 148.1
mm SAR Validaton (Square, 100ms, 10ma} | X 56 6242 776 | 1000 | 200 | 296%
¥ 1.35 6145 | 675 20.0
Z | 162 6233 | 7.05 20.0
30;1. UMTS-FDD (WCDMA) X | 089 6788 | 1531 | 000 | 1500 | +96%
AT Y | 105 69.08 | 16.04 150.0
Z | 088 6653 | 14.26 1500
10012- | [EEE B0Z.11b WiFi 2.8 GHz (DSSS, 1 X 106 B355 | 1525 | 041 | 1500 | 206%
CAB Mbps)
Y | 111 6386 | 15.24 150.0
Z | 103 63.01 | 14.72 150.0
10013- | JEEE 802.11g WiFi 2.4 GHz (DSSS- X | 480 6649 | 17.13 146 | 1500 | +96%
CAB OFDM. 8 Mbps)
Y | 457 6674 | 16.86 150.0
Z | 410 6644 | 17.01 150.0
10021- | GSM-FDD (TDMA_ GMSK) X | 10000 | 107.91 | 2396 | 0.39 500 | 296%
DAC
Y | 585 7508 | 1347 50.0
Z | 10000 | 107.13 | 23.87 50.0
10022- | GPRSFDD (TOMA, GMSK, TN 0) X | 10000 | 10755 | 2385 | 857 | 500 | 296%
DAC
Y | 420 7470 | 12.27 50.0
Z | 9475 | 106.19 | 2344 50.0
10024- | GPRS-FDD (TDMA. GMSK, TN 0-1) X | 100.00 | 10680 | 22.34 | 656 600 | 296%
DAC
Y | 10000 | 6822 | 1856 60.0
Z | 100.00 | 10529 | 2156 60.0
10025- | EDGE-FDD (TOMA, 8FSK, TN 0) X | 374 6859 | 2561 | 1257 | 500 | t00%
DAC
Y | 5865 8353 | 3339 0.
Z | 3a1 6626 | 23.33 50.
10026- | EDGE-FDD (TOMA, 89SK, TN 0-1) X | 727 8870 | 3198 | 956 | 80 =66 %
DAC
Y 78 8463 | 30.35 60.0
Z 05 8403 | 28.97 60.0
10027- | GPRS-FOD (TOMA, GMSK, TN 0-1-2} X | 10000 | 10623 | 2123 | 480 | 800 | 296 %
DAC
Y | 10000 | 09.78 13 B80.0
o Z | 10000 | 10348 | 18.90 80.0
10028- | GPRS-FDD (TOMA. GMSK, TN 0-1-2-3) | X | 100.00 | 10447 | 1980 | 355 | 1000 | £96 %
DAC
Y | 10000 | 102.13 8.5¢ 100.0
Z | 10000 | 8987 7.69 100.0
10029- | EDGE-FOD (TOMA. BPSK. TN 0-1-2) X | 460 T8AT | 2663 | 7680 | B00 | *96%
DAC
Y | 374 7445 | 2469 80.0
Z | 399 7495 | 2501 80.0
10030- | IEEE 802.15.1 Bluetooth (GFSK, DH1) X | 100.00 | 104.78 | 2093 | 5.30 700 | 96%
CAA
Y | 434 7480 | 1179 70.0
Z | 10000 | 102.33 | 19.74 70.0
10031- | IEEE 802.15.1 Bluatooth (OFSK. DH3) X | 022 60.00 | 418 188 | 1000 | 296%
CAA -
¥ | 10000 | 9428 | 14.43 100.0
Z | o021 60.00 | 343 1000
Certficate No. EX3-7370_Aug17 Page 12 ol 38
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10032 IEEE 802.15.1 Bluetoolh (GFSK, DHE) X 41.00 60,20 1.23 117 100.0 296%
CAA

Y 100.00 104.31 17.62 1000
F4 1.14 260.34 35.15 100.0
10033+ |EEE 802 15.1 Blustooth (P114-DQPSK, X 282 11433 3125 530 700 +06%
CAA DH1)
Y 5.11 82.16 950 70.0
r4 a1 92.32 24,20 700
10034 IEEE 802.15.1 Bluatooth (P/4-DQPSK, X 3.24 B0.6 8.56 1.88 100.0 296%
CAA | DH3)
Y 1,77 71.32 413 100.0
F4 1.85 72.22 1540 100.0
10035- IEEE 802.15,1 Bluetooth (PU£-DQPSK, X 1.91 73.90 16.70 117 100.0 +968%
CAA DHS)
Y 1.35 6954 1322 0.0
2 1.28 €3 50 1342 00.0
éMﬂm IEEE 802,15.1 Biuelooth {8-DPSK, DH1) X 100.00 132.50 3568 5.30 700 +96%
Y 8953 86.53 21.00 0.0
2 1559 100 .62 2673 700
::m'f- IEEE 802.15,1 Blustooth (8-DPSK. DH3) | X 291 7915 19.04 1.88 1000 296"%
AN
Y 1.57 70.08 13.61 100.0
— Z | 1860 | 7126 | 1498 100.0
éMm IEEE 802 15.1 Bluetooth {8-DPSK, DHS) X 1.96 7455 17.09 117 1000 286 %
Y A0 68.88 13.51 00.0
Z .30 68.90 13.74 00.0
10039- CDMAZDM) (1xRTT, RC1) X 78 7182 1513 000 50.0 +86%
CAB
Y 1.55 7146 13.84 150.0
F 4 1.20 B67.29 12.21 150.0
10042- 1S-54 /15-136 FDD {TDMA/FDM, PL4- X 100.00 103.32 21.08 7.78 5.0 +096%
CaAB DOPSK, Hatrato)
Y | 205 | 6667 | 966 50.0
o 7 4 4893 75.12 1349 50.0
10044~ IS-91EWTIA-S63 FOD (FOMA, FM) X 0,14 127 89 147 0.00 1500 +96%
CAA
Y 0.00 102.00 2.14 150.0
Z 0.20 127 .87 018 15G.0
10048 DECT (TDD, TOMAFDM, GFSK, Full X 11.62 8033 17.78 1380 250 +98%
CAA Siot, 24)
¥ 343 65.29 10.93 250
Fd 6.81 73.28 15.40 250
10049 DECT (TDD, TDMAFDM, GFSK_ Double | X 17.21 B7T.21 18.87 10.79 40.0 £96%
CAA Slat, 12)
Y 3.35 658.05 10.97 40.0
Z 7.16 76.83 16.56 40.0
10056- UMTS-TDO (TD-SCDMA, 128 Mcps} X 8522 12243 3254 |03 .0 £06%
CAA
Y 18.34 Q3,15 22.67 50.0
Z 2549 100.19 26.13 500
10058~ EDGE-FDD (TDMA, 8PSK, TN 0-1.2-3) X 3.66 7368 2376 655 100.0 £86%
DAC
i 4 3.08 70.74 2215 100.0
Z 3.24 71.21 22.54 100.0
10058 IEEE 802.11b WIFI 2.4 GHz (DSSS, 2 X 1.08 68456 1588 0.61 1100 +96%
A8 | Mbps)
Y 1.11 54 .59 15.60 110.0
Z 1.03 63.79 15.21 110.0
10060- IEEE 802.11b WiFi 2.4 GHz (DSSS, 6.5 X 100.00 14244 36.86 1.30 1100 +96%
CAB | Mbps)
N'g 5.01 979 2_652 110.0
Z 873 104 75 27 61 1100
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10061~ IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 x 251 8159 2332 204 1100 £986%
CAB Mops)

Y 164 73.94 1974 110.0
Z | 181 7584 | 2076 110.0
10062~ IEEE 802.11am WiFi 5 GHz {OFDM, 6 X 462 66.52 18.57 0.49 100.0 96 %
CAB Moos)
Y 44 66.54 18.39 100.0
Z 45 66,44 1644 100.0
10063- IEEE 802.11ah WIFI 5 GHz (OFDM, & X 463 66.60 1666 072 100.0 +86%
CAB Mbos}
i 441 6690 16.46 100.0
= Z | 452 | 6652 | 1853 100.0
10064~ 1EEE 802 .11ah WiFi 5 GHz {OFDM, 12 X 493 ©66.89 1601 088 100.0 96 %
CAB Mbps)
X 464 6§7.08 16.6. 100.0
Z 479 68.78 18.7 100.0
10065- |EEE 802.11aMm WIFi 5 GHz (OFDM, 18 x 478 6877 17.00 121 1000 +£96%
CAB Mbpos)
Y 4.50 66.84 16.66 100.0
4 4.65 56 64 16.84 100.0
10066- IEEE 802.11aM WiFi 5 GHz (OFDM, 24 x 479 66.78 1716 146 00.0 288%
CcAB Mbps)
Y 4.49 56.78 6.77 100.0
Y Z 4.66 56.64 7.00 00.0
10067~ IEEE 802,11ah Wi 5 GHz (OFDM. 36 X 5.07 66.90 7.58 204 00.0 296%
CASB Mbps)
Y 476 67.01 17.21 100.0
o Z | 4895 6666 | 1746 100.0
10068 IEEE 802, 11am WiFi 5 GHz (OFDM, 48 X 612 66.95 17.81 255 100.0 296%
CAB Mbps)
Y 4.78 66.68 17.34 100.0
Z 497 66,80 17.64 100.0
10065 IEEE 802.11ah WiFi § GHz (OFDM, 54 X 519 66.94 18.00 287 100.0 286%
CAB Mbps)
Y 4,83 66,88 17.51 1000
Z 5.05 66.84 17.84 100.0
10071- IEEE 802.11g WiF1 2.4 GHz X 4.88 66.55 17.42 1.99 1000 196%
CAH (DSSS/OFDM, 9 Mbps)
Y 465 66.75 1741 100.0
Z 4.78 66.50 1730 1000
10072- IEEE 802.11g WiFi 2.4 GHz X 485 66.85 1763 | 230 1000 | +96%
CAB {DSSSIOFDM, 12 Mbps)
Y 458 66.91 17.25 100.0
r4 4.74 66.76 17.49 100.0
10073« |EEE B0Z 11g WiFi 2 4 GHz X 488 66 96 1794 283 1000 206%
CAB (DSSSICFDM. 16 Mbps)
Y 462 67.03 17.54 100.0
r4 478 68.88 17.80 100.0
10074- IEEE B0Z.11g WIFi 2.4 GHz X 466 66.80 18.06 330 100.0 £96%
CAB (DSSSIOFDM, 24 Mbps)
Y 4.62 66.95 17.67 100.0
Zz 477 66.75 7.93 100.0
10075 IEEE 802.11g WIFi 2.4 GHz X 4.88 B6.68 18.36 3.82 80.0 286%
CAB (DSSSOFDM, 36 Mbps)
Y 4.62 66.89 17.88 90.0
Z 4.78 66.78 18.19 80.0
10076 IEEE 802.11g WiFi 2.4 GHz X 4.88 66.61 18.45 415 80.0 +86%
CAB (DSSS/OFDM. 48 Mbps)
Y 4.65 66.75 18.03 80.0
Z 4.80 66.59 18.32 80.0
10077- IEEE 802.11g WiFi 2.4 GHz X 4.90 B86.65 18.54 4.30 20.0 *96%
CAB (DSSSIOFDM, 54 Mbps)
Y 4.68 66.83 18.15 80.0
Z 483 66.66 18.42 80.0
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10081- | COMAZ000 (1%RTT, RC3) X | 073 | 6512 | 1146 | 000 | 1500 | 206%
CAB

Y 0.67 65.23 10.64 150.0

2z 0.56 62,52 911 150.0
10082~ 15-54 /15-136 FDO (TDMAFDM, Pl/a- X 0.62 60.00 310 477 800 £06%
CAB DQPSK, Fullrate)

Y 583 60.68 1.91 80.0

Z 532 61.77 2.59 B80.0
10080 GPRS-FDD (TOMA, GMSK, TN 04) X 100.00 107.04 2241 8.56 8.0 206 %
DAC

Y 100.00 98.21 8.57 0.0

Z | 100.00 | 10543 | 21.63 0.0
10097 - UMTS-FDD (HSDPA) X 1,78 67 86 572 0.00 1500 £86%
CAB

Y 1.89 69,69 18.21 50.0

Z 1.69 67.29 15.08 50.0
10088 UMTS-FDD (HSUPA, Subtast 2) X 1.74 67.81 15.68 .00 150.0 +986%
CAB

Y 1.85 €964 16.20 150.0

r4 165 67.23 15.06 1500
10095 EDGE-FDD (TDMA. BPSK, TN 0-4) X 7.33 B8.56 32.08 958 600 +96%
DAC

Y 5.83 B84 81 W4 60.0

Z 6.08 B84.17 30.02 60.0
10100- LTE-FDO (SC-FOMA, 100% RB, 20 X n 70.42 18.72 0.00 150.0 +36%
CAD MHz, QPSK)

Y 3Im 70.83 17 .06 150.0

Z | 292 | 6980 | 1630 150.0 ]
10101- LTE-FOD (SC-FDMA, 100% RB, 20 X 320 67.46 15.596 0.00 150.0 296 %
CAD MHz, 16-0AM)

Y 3.09 67.76 16.04 150.0

Z 3.07 67.04 1589 150.0
10102~ LTE-FDD (SC-FDMA, 100% RB, 20 X 3.30 67.43 1606 0.00 1500 t96%
CAD MHz, w&ﬁ

Y 3.19 67.76 16.13 150.0

7 4 3.18 67,06 158 150.0
10103~ LTE-TDD (SC-FDMA, 100% RB, 20 x 553 7471 20.37 3.88 B850 +96 %
CAD | MHz, OPSK)

Y | 49 | 7386 | 1870 650

F4 5.06 73.47 19.81 65.0
10108~ LTE-TDD (SC-FDMA, 100% KRB, 20 X 644 7215 20.08 3.98 65.0 296%
CAD MHz  18.QAM)

Y 4.89 7117 20 65.0

2 5.05 71.07 949 65.0
10105 LTE-TDD (SC-FDMA, 100% R8, 20 X 518 T0.84 a1 K1) 650 £96%
CAD MMz, 64-QAM)

Y 4.80 7057 18.23 850

r4 4.87 70.08 19.34 65.0
10108- LTE-FDD (SC-FOMA, 100% RB, 10 X 2n 273 16,59 0.00 1500 +96%
CAE Mz, QPSK) i

Y 2.58 70.20 16.81 150.0

Z 2.53 ©5.66 18.15 150.0
10108 LTE-FDO (SC-FOMA, 100% RB, 10 X 285 67.35 1587 0.00 1500 +096%
CAE MHz, 16-0AM)

A 274 67.84 1504 150.0

2 272 66.94 15.54 150.0
10110 LTE-FDO (SC-FDMA, 100% RB, 5 MHz, 4 219 68.90 16.20 0.00 1500 +96%
CAE QPSK)

Y 208 69,59 1645 150.0

2z 2.02 68.10 1563 150.0
1011%- LYE-FDO (SC-FDMA, 100% RB, 5 MHz, x 2.58 63.31 16.20 0.00 1800 t96%
CAE 16-0AM)

Y 254 89.45 16.34 150.0

Z 243 67.83 15.72 1500
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10112- LTE-FDD (SC-FDMA, 100% RB, 10 X 258 6734 1583 | 000 1500 | 298%
CAE MHz. 84-QAM)

Y | 287 67.51 6.07 150.0

Z 285 6608 | 1563 150.0
10113 LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 273 6845 16.34 0.00 150.0 2986 %

CAE | 84-QAM)

Y| 268 | 6965 | 1646 150.0

Z | 26 | 6803 | 1588 150.0
10114 IEEE B0Z.11n (HT Greenfield, 13.5 X 5.10 67.12 1651 0.00 150.0 2806%

Mbps, BPSK)

Y 490 67.% 16.44 50.0

Z | 500 67.00 | 16.42 50.0
10115 1EEE 802.11n {HT Greenfielo, 81 Mops, X 540 87.27 16.60 0.00 50.0 206%
CAB 18-QAM)

Y 5133 67.32 16.45 150.0

Z 527 67.10 1648 150.0
10116- IEEE 802.11n (HT Greenfield, 135 Mbps, | X 520 67.33 16.54 0.00 150.0 06 %
CAB 64-QAM)

Y 4.97 87.48 16.45 150.0

Z 5.09 87.19 16.45 150.0
10117 IEEE B02.11n (HT Mixed, 135 Mbps, X 505 ©66.95 1645 0.00 160.0 £98%
CAB BPSK) —

Y 4 88 67.23 5.42 150.0

Z 497 66 B6 37 150.0
10118- IEEE 802.11n (HT Mixad, 81 Mbps, 16- X 550 67 53 16,74 0.00 150.0 296%
CAB QAM)

Y 5.19 67.48 16,53 150.0

Z | 535 67.32_| 16.61 150.0
10119- FEEE 802.11n (HT Mixed, 135 Mbps, 64+ | X 5.18 67.26 1653 0.00 150.0 $96%
CAB QAM)

Y 497 6747 6.48 1500

Z | 508 | 6717 | 1645 150.0
10140- LTE-FOD (SC-FDMA, 100% RS, 15 X 333 67,42 597 0.00 1500 +96%
CAD MHz_16-QAM)

hd 21 67.79 16.05 150.0

z 21 87.06 | 1572 156.0
101481 LTE-FDD {SC-FDMA, 100% RE8, 15 X 48 67.52 16.15 0,00 150.0 +296%
CAD MHz 84-QAM)

Y 3.34 67.96 16.24 1500

Z 334 87.21 1592 1500
10142- LTE-FOD {SC-FOMA, 100% RB, 3MHz | X 1.96 68.91 1582 0.00 150.0 +06%
CAD CPSK)

Y 1.87 69.82 15.85 150.0

Z 1.77 67.88 14 65 150.0
10143- LTE-FDD (SC-FDMA_100% RB, 3MHZ | X 244 €9.05 15.63 0.00 150.0 =068%
CAD 16-QAM)

Y 23 70.24 1557 150.0

7 2 223 68.18 14.92 160.0
10144- LYE-FDO (SC-FDMA, 100% RB, 3 MHz, X 218 66.46 14,05 0.00 150.0 £96%
CAD 54-0AM)

Y 1.94 66.43 13.16 150.0

Z 1.97 65.59 13.11 150.0
10145 LTE-FDD (SC-FDMA, 100% R8, 1.4 X 1.08 64,16 10.93 0.00 1500 +96%
CAE MHz, GPSK) .

Y 0.73 61,36 7B3 150.0

Fd 0.83 61.61 8.53 150.0
10146- LTE-FDD (SC-FDMA, 100% R8, 1.4 X 1.78 65.34 1.8 D.00 150.0 +96%
CAE MHz.  16-QAM)

2 4 0.85 60.00 5.99 1500

Z | 126 | 6231 | B66 1500
10147 LTE-FDD (SC-FDMA, 100% RB, 14 X 205 87,22 1222 0.00 150.0 +96%
CAE MHz 64-QAM)

i« 0.87 60,06 6.09 1500

Z 1.36 53.09 920 150.0
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10749- LTE-FDD (SC-FOMA, 50% RB, 20 MHz X 25886 67.42 1592 0.00 1500 +969%
CAD | 16.-0AM)

Y 275 67.91 16.00 150.0

Z | 273 | 6701 | 1550 150.0
10150- LTE-FDD (SC-FDMA, 50% RB, 20 M2, X 2.98 67.40 15.98 0.00 1800 +06%
CAD 64-QAM)

Y 2.88 67.88 16,07 150.0

Z 2.86 67.05 1567 150.0
10151~ LTE-TDD (SC-FDMA, 50% RH, 20 MHz, X 5,75 7122 2154 358 850 +956%
CAD QPSK)

Y 5.00 7503 20.58 658.0

Z 1 514 | 7567 | 2082 650
10162- | LTE-TDD (SC-FDMA, 50% RB, 20MHz, | X | 480 | 7212 | 1977 | 388 | &0 | 195%
CAD 16-0AM)

Y 441 71.00 8 67 650

Z | a5 | 709 | 1909 650
10153~ LTE-TDO (SC-FDMA, 50% RB, 20 MHz, X 532 13.07 2058 3.98 65.0 +56%
CAD 64-0AM)

Y| 476 | 7218 | 1956 650

2 4.92 72.00 18.56 65.0
10154~ LTE-FDD (SC-FOMA_ 50% RB. 10 MHz, X 225 6939 16.50 0.00 150.0 296%
CAE QPSK)

Y 2.13 70.02 16.70 150.0

Z 2.06 68.53 15.90 150.0
10155 LTE-FDD (SC-FDMA, 50% RB, 10 MHz, X 258 68.32 16.21 0.00 150.0 96 %
CAE 168-QAM)

¥ 254 69,54 16.38 150.0

r4 2.44 G7.91 15.74 150.0
10156- LTE-FDD (SC-FDMA, 50% RB. 5 MMz, X 81 68.02 15.67 0.00 150.0 £96%
CAE QPSK)

Y 1.68 65.68 15.2¢6 150.0

Z | 158 | 6760 | 1441 150.0
10157 LTE-FDD (SC-FDMA, 50% RE, § MMz, X 201 67.01 14.03 0.00 150.0 +36%
CAE 16-QAM)

Y 1.75 66.66 1283 1500

— Z| 177 | 6674 | 1279 1500

10158~ LTE-FDO (SC-FDMA, 50% RB, 10 MHz, X 274 68.52 18.39 0.00 1500 296 %
CAE B4-0AM)

Y 265 69.75 16.53 150.0

' 4 260 88.17 15.85 150.0
10158 LTE-FDO (SC-FDMA, 50% RB, 5 MHz, X 2.12 G749 1434 0.00 150.0 $98%
CAE B4-QAM)

Y B4 67.04 13.056 150.0

2 1.85 66.10 13.03 1600
10160+ LTE-FDO (SC-FDMA, 50% RB, 15 MHz X 274 68.81 16.44 0.00 1500 £96%
CAD QPSK)

261 69,38 16.60 150.0

2 260 6846 16.10 150.0
10161 LTE-FDD (SC-FDMA, 50% RB, 15 MHz, x 288 67.35 159 0.00 150.0 =06%
CAD 16-QAM)

Y | 277 | 6799 | 1595 1500

Z 275 &67.00 556 150.0
10162- LTE-FDD (SC-FDMA, 50% R8, 15 MHz, X 298 6749 16.02 0.00 150.0 £96%
CAD 654-0AM)

Y 288 B88.23 18.10 150.0

2 2 66 87.20 15.71 150.0
10166- LTE-FDD (SC-FDMA,_ 50% RB, 1.4 MHz, x 150 69.43 1922 3 1500 +96%
CAE QPSK)

X 3.01 68.49 18.51 1500

Z | 3w | 922 | 1947 150.0
10167- LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 4 425 7212 19.54 3m 1500 206%
CAE 16-QAM)

Y 349 71.14 18.87 1500

Z 3.90 71.75 19.44 150.0
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10166- | LTE-FDD (SC-FDMA, 50% RB, 14 MHz, | X | 478 | 747G | 2104 | 301 | 1500 | £96%
CAE 64-QAM)

Y | 394 | 7381 | 2046 150.0
Z | 444 | 7406 | 2114 150.0
10166- | LTE-FDD (SC-FOMA, 1 RB. 20 MHz, X | 286 | 6883 | 1881 | 301 | 1500 | £96%
CAD QPSK)
Y | Za3 | eesa | 1797 160.0
Z | 260 | 6758 | 1849 150.0
10170- | LTE-FOD (SCFOMA. 1 RB, 20 Mz, X | 380 | 7461 | 2129 | 301 | 1500 | 298 %
CAD 16-QAM)
Y | 305 | 7189 | 1996 150.0
- Z | 3ar | 7311 | 2084 150.0
0171 | LTE-FDD (SC-FOMA. 1 RB, 20 MHz, % | 315 | 7042 | 1827 | 301 | 1500 | =98%
AAD 64-0AM)
Y | 253 | 6823 | 1718 150.0
Z 75| 6876 | 17.77 150.0
10172- | LTE-TDD (SC-FDMA. 1 RB, 20 Mz, X | 641 73 | 2808 | 602 | 650 | £98%
CAD QPSK)
Y | 314 | 7647 | 2302 850
Z | 450 | 8243 | 2611 €50
10173- | LTE-TOD (SC-FDMA. 1 RB, 20 Mz, X | 1402 | @12 | 2958 | 602 | 650 | =95 %
CAD 16-QAM)
Y | a5t | 6147 | 2288 650
Z | 857 | 9206 | 27.56 850 =
10174 | LTE-TOD (SC-FOMA, 1 RS, 20 Nez, X | 1059 | 9263 | 2690 | 602 | 650 | £96%
CAD B4-QAM)
¥ | 379 | 7785 | 2088 B0
Z | 579 | 8408 | 24.24 650
10175~ | LTE-FDO (SC-FOMA, 1 RB, 10 MHZ., X | 282 | ©8.36 | 18.64 | 301 | 1500 | £9.6%
CAE QPSK)
Y| 241 | 6663 | 1764 150.0
Z | 257 | 6727 | 1822 150.0
10176- | LTE-FDD (SC-FOMA, 1 R, 10 MHZ X | 390 | 7484 | 21.30 | 301 | 1500 | $96%
CAE 16-0AM)
¥ | 305 | 7201 | 1697 1500
Z | 338 | 7313 | 2085 1500
10177- | LIE-FDD (SC-FOMA, 1 RB, 5 MHzZ, X | 284 | 6852 | 18.74 | 301 | 1500 | 196 %
CAG QPSK)
Y | 242 | 6673 | 1761 150.0
Z | 25 | 6742 | 1831 150.0
10178- | LTE-FDD (SC-FOMA, 1 R, 5 MHz, 16- | X | 388 | 7438 | 2116 | 301 | 1500 | 268%
CAE QAM)
Y | 303 | 7188 | 1990 150.0
- Z | 335 | 7292 | 2073 150.0
10178- | LTE-FDD (SC-FOMA, 1 RB, 10 Mz, X | 348 | 7220 | 1962 | 301 | 1500 | £96%
CAE £4-QAM)
Y | 278 | 7001 | 1845 156.0
Z | 302 | 7078 | 1915 150.0
10180- | LTEFDD (GCFOMA, 1RB. GMHz, 64- | X | 344 | 7004 | 1822 | 301 | 1500 | £66%
CAE CAM)
Y 253 68.20 17.16 150.0
Z| 274 | 6870 | 17.73 150.0
10181- | LTE-FOD (GC-FOMA, 1 RS, 15 Mz, X | 284 | 6850 | @73 | 301 | 1500 | £86%
CAD QPSK) il
Y| 242 | 6672 | 1760 150.0
Z | 258 | 6740 | 1831 1500
10182- | LTE-FDD (SC-FOMA. 1 RS, 15 MHz, X | 385 | 7436 | 2115 | 301 | 1500 | =06%
CAD 16-0AM)
Y | 303 | 7186 | 1988 150,0
Z | 334 | 71200 | 2072 150.0
10183- | LTE-FOD (SC-FDMA. 1 RB, 15 MHz, X | 314 | 7002 | 1821 | 301 | 1500 | z96%
AAC 64-QAM) -
¥ | 252 | 6618 | 17.16 150.0
Z | 274 | 868 | 17.71 150.0
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10184- LTE-FDD (SC-FDMA, 1 RB, J MMz, X 2856 68.55 18.76 3.01 1500 £96%
CAD QPSK)

Y | 243 | 6676 | 17.62 150.0
Z | 258 67,44 8.33 150.0
10185~ LTE-FDD {SC-FODMA, 1 RB, 3 MMz, 16+ X 387 T4.44 21.1€ im 150.0 96 %
CAD GAM)
Y 3.04 71.93 18.92 150.0
Z 3.36 7297 20,76 1500
10186~ LTE-FDD {SC-FDMA, 1 RB, 3 MHz, 64- X 315 70.08 16.24 o 1500 £96%
AAD QAM)
Y 53 B8.24 718 50.0
S Z | 275 | 6B7a | 17.05 150.0
10187- LTE-FOD (SC-FDMA, 1 RB, 1.4 MMz, X 86 68.60 18.82 301 1500 +896%
CAE QPSK)
Y 244 656.81 17.70 150.0
2 260 67 51 18 41 150.0
1M1BB- LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X 4.0 7518 21.61 3.01 150.0 +86%
CAE 16-QAM)
Y | 312 | 7246 | 2028 150.0
Z 347 7367 2116 150.0
10189~ LTE-FOD (SC-FDMA, 1 RB, 1.4 MHz, X 3.23 70.53 18.54 301 150.0 +06%
AAE 64-QAM)
o 2.58 68.5% 744 1&._@
Z 2.81 65.16 18.04 150.0
10193~ IEEE 802.11n {HT Groenfald, 6.5 Mbps, X 447 66 48 6,19 0.00 1500 +86%
CAR BPSK)
' 4.32 67 .05 1618 150.0
Z 437 6642 16.06 150.0
10194- IEEE 802.11n (HT Greenfald, 3% Mbps, X 4.85 66.80 1853 0.00 150.0 tB6%
CAS 16-QAM)
Y 445 87.26 16.30 0.0
& 4 & 8671 16.19 1500
10185~ IEEE 802.11n (HT Greenfiald, 65 Mbps, X 469 6683 16.33 0.00 1500 +96%
CAB B4-0AM)
Y 448 67.27 16.31 150.0
=== Zz 457 66.74 16.21 150.0
10196- IEEE 802,11n (HT Mixed, 6.5 Mbps, X 448 66.55 1621 0.00 150.0 +96'%
CAB BPSK)
¥ 4.30 67.04 18.18 150.0
Z 438 686.46 16.06 150.0
10157~ IEEE 802.11n (HT Mixed, 32 Mtps, 16- xX 468 686.82 16.33 0.00 1500 296 %
CAB QAM}
Y 446 67.26 16.31 150.0
r4 454 66,72 16.20 150.0
10188~ IEEE B02.11n (HT Mixed, 65 Mbps, 83. X 469 66.85 1634 0.00 150.0 $98%
CAB QAM}
) 445 67.2f 16.31 150.0
Z | 488 | s675 | 1622 150,0
10218« IEEE B02.11n (HT Mixed, 7.2 Mbps, 5 4 443 66,56 16.17 0,00 150.0 296%
CAB BPSK)
Y 426 67.09 16,14 150.0
Z 431 66.48 16.02 150.0
10220« IEEE B02.11n (HT Mixndg, 433 Mbps, 16- | X 466 66,80 16.32 0.00 1500 *968%
CAB QAM)
Y 445 657.22 16,29 150.0
Z 4.53 66.69 16.19 150.0
10221 IEEE 802.11n {HT Mixnd, 72.2 Mbps, 64- | X 470 66.76 1633 000 160.0 £96%
CAB CAM)
Y 4.49 67.21 16.30 150.0
Z 456 66.68 16.21 150.0
10222 IEEE 802.11n (HT Mixnd, 15 Mbps, X 503 66.96 G.44 0.00 1500 +96%
CAS BPSK)
Y 466 87.22 16.41 150.0
4 494 66.85 16.36 150.0

Certificate No: EX3-7370_Aug17

Page 19 of 38

F-TP22-03 (Rev.00)

180 / 251

HCT CO.,LTD.



aCT

HCTCO,,LTD.

FCC ID: ZNFQ610FA

Report No:

HCT-SR-1803-FC002-R1

EX3DV4- SN-7370 August 22, 2017
10223- | IEEE B0Z.11n (HT Mixed, 8 Mops, 16- | X | 535 | 6720 | 1658 | 000 | 1500 | £96%
CAB QAM)

Y| 510 | 6735 | 1648 150.0

Z | _524_| 6712 | 16, 150.0
10224- | [EEE 802.11n (HT Mixed, 150 Mbps, 64- | X | 508 | 67.07 | 1642 | 000 | 1800 | 296%
CAB QAM)

Y | 480 | 6735 | 1640 1500

Z | 498 | 6695 | 1634 1500
gzazf» UMTS-FDD [HSPAY) X | 274 | 6605 | 1533 | 000 | 1500 | z96%

Y| 263 | 6672 | 1504 1500

Z | 262 | 6579 | 1489 1500
10226- | LTE-T0D (SC-FOMA, 1 KB, 14 MHz, X | 1538 | 10099 | 3026 | 602 | 650 | 290%
CAA 16-0AM)

Y | %80 | @249 | 2336 65.0

Z | 930 | 9370 | 2821 65.0
10227- | LTE-TOD {SC-FDMA, 1 RB, 1.4 Mz, X | 478 | 0848 | 28.78 | 6,02 | 650 | £96%
CAA 64-QAM)

Y | 467 | 8106 | 2292 5.0

Z | 062 | 9282 | 27.19 650
10226- | LTE-TOD (SC-FOMA, 1 RB, 1.4 MHz, X | 781 | 9274 | 2997 | 602 | 660 | z86%
CAA QPSK)

Y | 336 | 7794 | 2365 650

— Z | _s16 | @568 | 3745 66.0

10226- | LTE-TDD {SC-FOMA, 1 RB, 3MHz, 16- | X | 1415 | 9925 | 2963 | 602 | 850 | £86%
cAB GAM)

Y | 456 | 8156 | 2203 850

Z | 865 | 9219 | 2761 5.0
16230 | LTE-TOD (SC-FOMA, 1RB, 3MHz, 64- | X | 1354 | 9681 | 28.18 | 602 | 650 | 286%
CcaB QAM)

Y | &41 | soos | 21.69 650

Z | aB3 | 9123 | 265 850
10231- | LTE-TOD (SC-FOMA. 1 RB, 3 MHz. X | 741 | 9180 | 2829 | 602 | 650 | $06%
CAB QPSK) "

¥ | 326 | 77.31 | 2331 &0

Z | 495 | 471 | 27.00 850 —
10232- | LTE-TDD (SCFDMA, 1 RB, 5 MHz. 16- | X | 1412 | 0923 | 2862 | 602 | 650 | 266%
CAD QAM)

¥ | 457 | 8156 | 2203 850

Z | 862 | 8216 | 2760 5.0
10233 | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 64- | X | 1350 | 9678 | 2817 | 602 | 850 | £96%
CAD QAM)

Y | 440 | 8006 | 2169 5.0

Z | 880 | 9118 | 2657 65,0
10234- | LTE-TOD (SC-FDMA, 1 RB, 5 MHz, X | 712 | 8062 | 28.83 | 602 | 650 | £96%
cAD QPSK]

Y | 318 | 7680 | 2298 5.0

Z | 479 | 83984 | 2659 65.0
10235. | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, X | 1414 | 9928 | 2984 | 602 | 650 | *96%
CAD 16-0AM)

Y | 457 | 8is6 | 2283 650

Z | 863 | 8221 | 2762 65.0
10236- | LTE-TDD (SC-FDOMA, 1 RB, 10 MHz, X | 1372 | 97.01 | 2824 | B02 | 650 | $26%
CAD £4-0AM) .

¥ | %45 | 8020 | 21.73 85.0

Z | 893 | 9140 | 2663 65.0
10237- | LTE-TDD (SC-FDMA, | RB, 10 MHz, X | 743 | 9168 | 2932 | 602 | 650 | £96%
CAD aPsi) .

Y| 328 | 7732 | 2332 65.0

Z | 495 | 8474 | 2702 65.0
10238- | LTE-TDD [SC-FOMA, 1 RB. 15 NHz, X | 1408 | 9920 | 2962 | 602 | 650 | £56%
CAD 16-QAM)

Y| 456 | 81562 | 2291 650

Z | 860 | 9213 | 2758 650
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10228 LTE-TDD (SC-FDMA_ 1 RB, 15 MHz, X 1345 96,74 28186 6.02 650 +96%
CAD B64-0AM)

Y 4.38 80.02 21 87 65.0

Z | 877 | 9118 | 7656 850 | |
10240 LTE-TDD (SC-FDMA, 1 RB, 15 MHz, x 7.40 9162 2930 6.02 85.0 +56 %
CAD QPSK)

Y 3.25 17.30 23.31 65,0

2 483 84,70 2700 65.0
10241~ LTE-TOD (SC-FDMA_ 50% RB, 1.4 MHz, | X 654 78,83 2476 6.98 B85.0 +906%
CAA 16-QAM)

Y| 576 | 7791 | 2385 650

Z | 636 | 7818 | 2448 850
10242 LTE-TDD (SC-FDMA_ 50% RB, 1.4 MMz, | X 6.44 17.25 23358 6.98 65.0 +98%
CAA &4-0AM)

X 548 T_7_'.t 1 23.41 650

2 595 76.61 23.80 65.0
10243~ LTE-TDD (SC-FDMA, 50% RB, 14 MHz, | X 525 73.87 23.40 6888 650 +86%
CAA QPSK)

Y | 461 | 7374 | 2280 650

4 495 73.50 2322 65.0
10244, LTE-TDD (SC-FDMA, 50% RB. 3 Mz, X 518 7534 18.62 KT 650 +86%
CAB 16-QAM) g

Y 262 65 88 11.93 65.0

r4 409 7163 16.48 650
10245 LTE-TDD (SC-FDMA, 50% RB, 3 Mz, X 5,03 T4.56 18.22 398 65.0 t88%
cAB 64-QAM)

Y 2.58 £85.50 11.68 650

- Z 1 396 | 1.e | 1607 55.0

10246 LTE-TDD (SC-FOMA, 50% RB8, 3 MMz, X 487 7876 2019 3498 65.0 +96%
CAS QPSK)

Y 268 83.76 14.61 85.0

2 367 7385 17.42 65.0
10247~ LTE-TDO (SC-FDMA, 50% RB8, 5 MHz, X 428 7281 1844 3.98 65.0 £96%
CAD 16-QAM)

Y| 318 | 6680 | 1455 85.0

2 366 70.48 16.79 65.0
10245~ LTE-TDD (SC-FOMA. 50% RB, 5 MHz, X 427 7218 18.12 3.98 65.0 t98%
CAD B4-QAM)

Y 315 68.19 14.65 .0

7 4 366 69,92 16.50 65.0
10249- LTE-TOD (SC-FDMA, 50% RB, 5 MHz. X 804 82.09 2249 398 65.0 236%
CAD OPSK)

Y 406 76.03 18.76 65.0

Y4 477 78,33 20.57 65.0
10250~ LTE-TDD (SC-FDMA, 50% RB, 10 Mz, X 501 74.76 21.00 388 &85.0 t96%
CAD 16-QAM)

Y 4.32 7311 18.32 5.0

Z | 464 | 7asr | 2011 65.0
10251- LTE-TDD (SC-FDMA, 50% RS, 10 MMz, X 4.80 7258 19.62 388 6850 +96%
CAD G4-0AM)

Y 4.08 T0.81 17 .69 650

Z 4.35 7125 18,71 65.0
10262 LTE-TDD (SC-FOMA, 50% RS, 10 MHz, x 502 B047 2287 3948 65.0 +96%
CAD QPSK)

D6 484 18.02 2117 65.0

Z 510 78.26 2180 5.0
1025%. LTE-TDO (SC-FOMA, 50% RB, 15 MHz x 4 B8 71.55 1950 398 65.0 +86%
CAD 16-0AM)

Y 4.36 7069 1840 65.0

2 452 70.54 18.84 §5.0
10254. LTE-TDD (SC-FDMA,_ 50% RB, 15 MHz, X 519 7245 2023 398 65.0 +96%
CAD B64-0AM)

¥ 465 7164 19.15 65.0

Z & B2 71.48 19.60 65.0
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10255- | LTE-TOD {SC-FDMA. 50% RB, 15MHz. | X | 541 7629 | 2139 | 398 | 650 | :86%
CAD GPSK)

Y| 476 7522 | 2042 65

Z | 489 7481 | 20869 85
10256- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 382 70864 | 1543 | 398 | &5 96%
CAA MHz 16-QAM)

Y 87 | 6235 | 874 65.0

Z | 284 6672 | 1276 650
10267- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 389 | 6974 | 1480 | 398 | €50 | 296%
CAA MHz_64-QAM)

Y 86 | 6206 | 848 65.0

Z | 276 | 6603 | 12.30 65.0
10258- | LTE-TDD (SC-FDMA, 100% RE, 14 X | 348 | 7293 | 1685 | 398 | 850 | £96%
CAA MHz. QPSK)

Y| 77 6422 | 1061 65.0

- z | 24t 67.70 | 13862 650

10259- | LTE-TDD (SC-FOMA, 100% RB, 3IMHz. | X | 458 736t | 1938 | 388 | 650 | £96%
CAB 16-QAM)

Y | 364 7083 | 1665 65.0

Z | 403 7172 | 1807 650
10260- | LTE-TOD (SC-FOMA, 100% RB, 3MHz, | X | 4861 7330 | 1826 | 388 | 650 | :98%
cas 64-0AM)

Y | 367 7036 | 1651 65.0

Z | 408 7144 | 1794 65.0
10261- | LTE-TDO (SC-FOMA, 100% RB, 3MHz, | X | 558 B022 | 2222 | 398 | 860 | 298%
CAB QPSK)

Y| 423 76.26 | 19.49 65.0

Z | 485 7742_| 2073 65.0
10262- | LTE-TDD (SC-FOMA, 100% RB, S MHz, | X | 5.00 7471 | 2085 | 398 | 650 | 286%
CAD 16-QAM)

Y | 430 7303 | 1926 65.0

Z | 453 7330 | 20.05 65.0
10263- | LTE-TOD (SC-FOMA, 100% RB.5MHz, | X | 478 7256 | 1961 | 398 | 650 | 296%
CAD 64-0AM)

Y | _a07 70.88 7.88 65.0

Z | 434 71.22 8.70 65.0
10264- | LTE-TDD (SC-FOMA, 100% RB, 5MHz, | X | 585 8024 | 2276 | 398 | 650 | x96%
CAD QPSK)

Y | 470 77.80 | 2106 65.0

Z | 504 7804 | 2169 65.0
10265- | LTE-TDD {SC-FOMA, 100% RB, 10 X | 488 7212 | 1978 | 398 | 650 | 296%
CAD MHz 16-QAM)

Y| 440 | 7101 | 1867 650

Z | a58 7096 | 19.09 €50
10266- | LTE-TDD (SC-FDMA, 100% RE, 10 X | 532 | 7305 | 2057 | 398 | 850 | =206%
CAD MHz, 64-QAM)

Y | 475 7212 | 1955 65.0

Z | 492 7999 | 1995 65.0
10267- | LTE-TDO (SC-FDMA, 100% RB, 10 X | 574 777 | 2152 | 388 | 650 | z96%
CAD Miz, QPSK)

Y | 499 7589 | 2056 65.0

Z | 513 7562 | 20.80 65.0
10266~ LTE-TOD (SC-FOMA, 100% RB, 15 X 559 7198 | 2009 | 398 65.0 t36%
CAD MHz, 16-0AM)

Y | 507 7124 | 19.31 650

Z | 522 7102 | 19.56 65.0
10269- | LTE-TDD {SC-FOMA, 100% RS, 15 X | 857 71564 | 1994 | 398 | 650 | £96%
CAD MHz, 84-0AM}

Y | 510 7094 | 1920 65.0

Z | 523 7065 | 19.43 65.0
10270- | LTE-TOD (SC-FDMA, 100% R8. 15 X| 5864 | 7424 | 2040 | 398 | 850 [ £86%
CAD MHz, OPSK)

Y | 510 7357 | 18.76 65.0

z | 520 7315 | 19.88 65.0

Certificate No: EX3-7570_Aug17

Page 22 of 38

F-TP22-03 (Rev.00)

183 / 251

HCT CO.,LTD.



[ Re :

port No:

‘—rC'- FCC ID: ZNFQ610FA HCT-SR.1803. FO002.R1
HCTCO.,LTD.

EX30V4-SN.7370 August 22, 2017
10274~ UMTS-FDD (HSUPA, Subitest 5, 3GPP X 253 6641 15.22 0,00 ‘16-0.0 +06%
cAB ReiB 10)

Y 2.50 67.49 15.20 150.0

2 243 66.20 14.81 150.0
10275~ UMTS-FDD (HSUPA, Subtest 5, 3GPP X 67 G817 556 0.00 1500 +06%
CAB RedB 4)

Y 1.60 69.37 16.03 150.0

= Z | 144 | 6721 | 1481 150,0

10277~ PHS (QPSK) X 172 60.38 588 9.03 500 £96%
CAA

Y 1.23 5852 A64 500

Z 165 50.66 541 50.0
10276~ PHS (QPSK, BW B884MHz, Rolioff 0.5) X 427 7186 14.94 903 S00 +06%
CAA

Y| 222 | e3ar | aei 500

Z 3.13 67.11 12.09 500
10279 PHS {QPSK, BW B84MH2, Ralloff 0.3B) X 446 7245 15.20 903 500 +06%
CAA

Y| 225 | 6358 | 910 500

Z 324 67.43 12.31 50.0
10290~ CDMAZ000, RC1, 8055, Full Rate X 33 6797 1315 0,00 150.0 t96%
AAB

Y | 101 | 6640 | 1131 1500

Z 0.97 64.73 10.69 150.0
10291- COMA2000, RC3, 5055, Full Rate X 072 64,89 11.32 0,00 150.0 296%
AAR

4 0.65 684,97 10.48 150.0

Z 0.56 62.37 8.01 150.0
10292- CDMA2000, RC3, SO32, Ful Rate X 1.00 09,84 1404 0.00 1650.0 £96%
AAB

Y 1.36 74.08 14.84 150.0

2 0.67 65.15 10,80 150.0
10293- CDOMA2000, RC3, SO3, Full Rate X 224 B0.69 18.82 0,00 1500 +96%
AAB

Y 53.95 118.17 2752 150.0

Z | 112 | 7122 | 1404 ~150.0
10295 CDMA2000, RC1, SO3, 1/8th Rate 25 fr. X 1.1 B9.36 2523 203 50.0 +06%
AAE

Y 12.57 B7.70 221 50.0

Z 13.00 B2.87 24.38 500
10297~ LTE-FDD (SC-FDMA, 50% RE, 20 Mz, X 273 69.85 16.66 0.00 150.0 +t96%
MC | apsig

Y 2.61 70.33 16.98 150.0

rd 2.54 65.07 16.22 150.0
10298~ LTE-FDD (SC-FOMA, 50% RS, 3 Mz, X 148 67.36 1366 0.00 150.0 +96%
AAC QPsK)

Y 1197 8587 11,61 150.0

Z 1.18 64.06 11.68 150.0
10265, LTE-FDD (SC-FDMA._ 50% RB, 3 MHz, X 251 88,34 14.16 0.00 150.0 +96%
AAC 16-0AM)

Y 128 g 75 89 150.0

Z | 18 | 6657 | 1212 150.0 |
10300. LTE-FDD (SC-FOMA, 50% RB, 3 MHz. X 1.83 64,56 1.08 0.00 150.0 296 %
AAC B4-QAM)

Y 1.06 50.688 7.05 1500

Z_| 147 | 6277 | B4z 150.0
10001 |EEE 802 16e WIMAX (29:18, Sms, x 468 85.30 17.44 417 50,0 296%
ANA 10MHz, OPSK, PUSC)

Y 4.09 B54.51 16.66 500

[~ Z | a42 | saza | 17.00 50.0
10302 |IEEE BOZ 16¢ WIMAX (29-18, 5ms, X 5.09 B5.64 18.00 496 0.0 =08%
AAA 10MHz, QPSK, PUSC, 3CTRL symbols) .

Y, 4,62 6543 17.54 50.0
Z 4.94 65.54 17.79 50.0
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10303- IEEE 802,166 WIMAX (31:15, 5ms, X 483 65.24 1782 | 496 50.0 +96%
AAA 10MHz. 64QAM, PUSC)

Y | _a37 | 8501 | 17.30 50.0

Z 468 65.13 17.57 50.0
10304- [EEE 802,166 WiMAX (29:18, 5ms, X 465 65.15 1734 | 417 50,0 +96%
AAA 10MHz, 84QAM, PUSC)

Y | 423 8508 | 1692 50.0

Z 450 65.07 17.11 500
10305~ IEEE 802,160 WIMAX (31:15, 10ms, X a7 66.58 19.16 602 350 +96%
AAA 10MHz, 64QAM, PUSC, 15 symboals) we

Y 3.56 65.14 17.56 350

Z 4.10 66.82 18.84 35.0
10308- IEEE 802,165 WIMAX (29:18, 10ms, X 454 B65.85 18.86 6,02 50 196 %
ANA 10MHz, 84QAM, PUSC, 18 symbals)

Y 40 64.98 17.73 35.0

Z | a4 66.01 | 18.63 35.0
10307- IEEE 802.18e WIMAX {29:18, 10ms, X 4,43 65,98 18.81 6.02 350 296%
AAA 10MHz, QPSK, PUSC, 18 symbols)

Y 3.87 64.88 17.56 350

r4 4.33 66,08 1854 35.0
10306- fEEE 802 160 WiIMAX (29:18, 10ms, X 440 66.14 18.93 6.02 350 +96%
AMA 10MHz, 186QAM, PUSC)

Y 3.84 85.01 17.63 350

z 430 6627 18.68 350
10309 IEEE 802 18e WIMAX (29:18, 10ms, X 460 66.08 19.01 6.02 350 +96%
AR 10MHz. 16QAM. AMC 2x3, 18 symbols)

Y 4.02 65.02 17.80 35.0

Z 448 68.17 18.76 350
10310- |IEEE B02.168 WIMAX (28:1B, 10ms, X 448 €589 18.83 602 350 £96%
AAA 10MHZz. QPSK. AMC 2x3. 18 B

Y 395 6460 17.69 35.0

Fd 4.39 £6.05 18.60 350
10311- LTE-FOO (SC-FDMA, 100% RB, 15 X 308 69.03 16.20 0.00 150.0 298 %
AAC MHz, OPSK)

Y 297 63 48 16.60 150.0

3 2.89 68.28 15.90 160.0
10313~ IDEN 1:3 X 254 727 1525 698 700 296%
AAA

Y 210 69.50 14.40 70.0

z 202 6859 14.05 70.0
loAaAu- IDEN 16 X 574 8460 | 2320 | 1000 30.0 +96%

Y 3.98 7976 | 2132 30.0

Z 4.35 79.98 21.33 30.0
10315- {EEE 802 11h WiF| 2.4 GHz (DSSS, 1 X 099 63,65 1520 017 1500 | +96%
AAB Mugs, S6pc duty cycie)

Y 1.05 64.16 1535 150.0

Zz 0.85 83.02 1466 150.0
10316- IEEE B02.11g WIFI 2.4 GHz (ERP- X 452 66.52 1633 | 097 1600 | £96%
AAB , OFDM. 6 Mops, 96pc duty cycle)

Y 4.32 66.87 16.19 150.0

4 441 6843 16.19 150.0
10317- |EEE 802,112 WIFI 5 GHz (OFDM, 6 X 452 66.52 1633 047 150.0 296 %
AAB Mbps, B6pc duty cycle)

Y 432 66.87 16,19 150.0

FJ 441 6643 16.19 1500
10400- IEEE 802.11ac WiFi (20MHz, 64-0AM, X 464 66.86 16.31 Q.00 150.0 :96%
AAC 99pe duty cycle)

Y 4.40 B67.23 16.26 1500

Z 4.50 66.7¢ 16.18 50.0
10401~ [EEE 802.11ac WiFi (40MHZ, 84-0AM, X 5.38 B7.15 16.54 0.00 50.0 296%
AAC 99pc duty cycle)

Y 6.06 66.85 16,24 150.0

Zz 5.30 67.13 16,49 150.0
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10402~ IEEE B02.11a¢ WIFi (80MMz, 64-QAM, X 560 67.33 16.48 0.00 150.0 £96%
AAC 89pc duty cycle)

Y 5.42 67.55 1643 150.0
2| 549 6718 | 16.38_ 150.0
10403 CDMA2000 (1xEV-DO, Ray. 0) X 133 67.97 13,15 0.00 1150 296%
AAB
Y 1,01 66.40 1.3 115.0
Z | 087 64,7 0.69 115.0
10404, CDMA2000 (1xEV-DO, Ray. A) X 1.33 67.97 315 0.00 1150 £06%
AAB
Y 1.01 G640 11.31 50
4 097 5473 10.69 115.0
10406- CDMA200G, RC3, SO32, SCHO, Full X 100.00 124.50 31.54 0.00 00.0 +96%
AAB Rae
Y 100.00 15.96 26.61 100.0
Z 100.00 24.25 30,90 100.0
10410~ LTE-TDD (SC-FDMA, 1 RB, 10 MHz. X 100.00 26.35 3185 323 80.0 £86%
AAC QPSK, UL Subframn=2.3.4.7,8.9)
Y 285 78.39 1.38 80.0
Z 100.00 128.55 3240 80.0
10415 IEEE B02.11b WiF| 2.4 GHz (DSSS, 1 X 0.93 62.69 4.66 0.00 150.0 +86%
AAA Mbps, 99pc duty Gycha)
N 1.01 33,77 15.03 50.0
Z 0.9 5248 14.18 150.0
10416~ IEEE 802.11g WiFi 2.4 GHz (ERP- X 448 58.53 16.26 000 50.0 +86%
AAA OFDM, & Mbps, 99pc duty cydle}
Y 4.31 67.01 5.24 150.0
| Z | 437 B6.45 514 150.0
10417~ IEEE 802 11ah WIFI 5 GHz (OFDM. 6 X 448 66.53 16.26 0.00 150.0 +86%
AAA Mbps. 99pc duty oycle)
b 4.31 &7.01 16.24 150.0
Zz 437 &8 45 16.14 150.0
10418- IEEE 802.11gp WiFi 2.4 GHz {DSSS- X 447 66.69 16.28 0.00 180.0 +968%
AAA QFDM, 6 Mbps, 99pc duty cycle, Long
preambute)
L ¥ 4.31 67.24 16.31 150.0
Z 4.36 66.63 16.17 150.0
10415 [EEE 802.11p WIFi 2.4 GHx (DSSS- X 449 66.64 16.24 0.00 150.0 +96%
AAA OFDM, & Mbps, 98pc duty cydle, Short
praambule)
Y 432 67.16 16.28 |§_0.0
r4 4.38 86.57 16.17 150.0
10422- IEEE 802.11n (HT Greenfield, 7.2 Mbps, X 464 86.63 16.29 0.00 150.0 +96%
AAA BPSK)
Y 442 87.12 18.29 150.0
Z 449 66.56 16.18 150.0
10423 IEEE 802.11n (HT Greanfinld, 43.3 X 477 66.95 1641 0.00 1500 +896%
AN Mbps, 16-0AM)
Y | asa 87.37 | 1637 150.0
= Z| apa 6685 | 16.28 150.0
10424- IEEE 802.11n (HT Graanfield, 72.2 X 469 66.90 1638 0.00 1800 $968%
MDA Mbps, 64-0QAM)
Y: 447 67.32 16.35 150.0
Z 4 56 66.80 16.26 1500
10425- IEEE B02.11n (HT Greanfield, 15 Mbps, X 5.32 67.28 16.60 0,00 150.0 296 %
AAA BPSK)
4 ¥ 508 87.39 16.44 150.0
r4 5.20 67.13 16,50 1500
10426~ |EEE B02.11n (HT Greenfiels, 90 Mbps. X 534 87.35 1663 0.00 1500 296%
AAA 16-QAM)
Y 508 67.46 16.51 160.0
‘S 524 67.26 18.58 150.0
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10427~ IEEE BD2 11n (HT Greenfield, 150 Mbps, | X 534 67.28 16.50 0.00 1500 | 2086%
AMA | 6a-0nM)

) 3 508 67.28 1642 150.0
Fd 522 7.12 648 150,
ma& LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X 428 1.25 B.46 0.00 1500 | 296%
Y { 4.35 73.30 18.67 150.0
Zz 4.19 7154 18.28 150.0
»‘\2‘831‘ LTE-FDD (CFDMA, 10 MHz. E-TM 3.1) X 416 &67.11 16.25 o.00 150.0 =296 %
Y 32 67.68 16.13 150.0
Z 401 67.00 16.03 150.0
m&- LTE-FDD {OFDMA, 15 MH2z, E-TM 3.1) x 448 66 86 3.32 0.00 1500 =96%
Y | 424 67.45 6.28 150.0
z 432 668.87 6.18 150.0
10;;3— LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) X 471 6694 16.40 0.00 1500 | z86%
Y 449 67.36 16.37 150.0
Z 4.58 68.83 16.28 150.0
10434 W-COMA (BS Test Mode! 1, 64 DPCH) X 442 7220 1843 0.00 150.0 2086%
AN
Y | 462 | 7435 | 1850 150.0
Z 4.29 7238 18.12 150.0
10435- LTE-TDD (SC-FDMA, 1 RB, 20 Mz, X 100.00 126,10 31.72 323 80.0 :06%
AAC | OPSK, UL Subframes2,3.47 85)
Y M 77.68 17.07 80.0
Z | 10000 | 12824 | 3225 80.0
10447~ LTE-FDD (OFDMA, 5 Mz, E-TM 3.9, X 344 6711 15.50 0.00 150.0 296 %
AAB Clipping 44%}
Y 3147 67.54 14,96 150.0
r 3.25 66.80 14.99 150.0
10445 LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, X 4.00 66.89 16.10 0.00 1500 | £96%
AAB Clippin 44%)
Y 3,80 67,49 16.02 150.0
2 3.88 66.78 1589 150.0
10449- LTE-FOD {(OFDMA, 1§ MHz E-TM 3.1, X 427 66.79 16.22 0.00 1500 | £96%
AAB Cliping 44%) o
¥ 409 67.30 18.20 150.0
Z 415 66.69 16.07 150.0
10450- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, X 447 66.70 1625 0.00 1500 | £96%
AAE Clipping 44%)
Y 4.30 87.15 18.24 150.0
- Z | 43% | 6659 | 1612 50.0
10451 W-CDMA (BS Tesl Modet 1, 52 DPCH, x 333 67,24 15.05 0.00 500 | £96%
ARA Clipping 44%)
Y 2.94 67.59 14.13 150.0
e 4 3.08 85 60 14.35 150.0
10456~ IEEE B02,110c Wi (160MHz, B4-QAM, | X 6.19 67.680 16.74 000 1600 | 296%
AAA 98pc duly cyclo)
Y 500 67.64 16.59 50.0
Z 815 67,61 16.74 50,0
10457- UMTS-FDD (DC-HSDPA) x 373 6515 15.97 0.00 500 | 298%
AAA
Y 3.69 65.80 15.98 150.0
4 3.67 6512 15,84 1500
10458- CDMAZ000 (1xEV-DO, Rev. B, 2 X 40 71.26 1769 0.00 1500 | £96%
AAA carmiers)
Y 74 .77 16.71 150.0
F4 .80 71,00 17.03 150.0
10459- CDMA2000 ($xEV-DO. Rav.B. 3 X 5.41 '68.69 1841 0.00 1500 | +96%
AAA canmens)
Y 4.81 69.46 17.81 1500
Z 5.00 69.07 18.28 150.0
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10450~ UMTS-FOD (WCOMA, AMR) X 087 69.33 16.40 0.00 1500 | t96%
AAA

¥ 0.97 70.81 17.36 150.0

2| o1 6749 | 1510 150.0
10461~ LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 10000 | 13142 | 3424 3.29 80,0 +96%
AAA QPSK, UL Subframe=2,34.7.8 9}

Y 143 T1.47 15.97 80.0

Z | 10000 | 13337 | 3470 800
10462~ LTE-TDD (SC-FOMA. 1 RB, 1.4 MHz, X 252 70.74 324 3.23 80.0 +96%
AAA 18.QAM. UL Subframe=2,3.4.7.8,8)

Y 0.63 60.00 6.61 80.0

Z 0.93 62,30 3.35 80.0
10463 LTE-TDD (SC-FDMA, 1 RB, 1.4 Mz, X 106 61.91 B.08 323 B0.0 96 %
AAA 64-QAM, UL Subframe=2.34.7 8.9)

Y 087 | B0.00 580 B0.0

F4 0.74 60.00 7.55 BO.0
10464- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X | 10000 | 12808 | 3252 323 80.0 £086%
AN QPSK, UL Subframe=234,7,8.8}

Y | 105 | 6768 | 1371 80.0

¥4 100.00 129.57 32.77 BO.0
10485 LTE-TDD {SC-FDMA, 1 RB, 3 MHz, 16- X 1.80 67.38 11.89 323 £0.0 £96%
ARA QAM. UL Subframe=2.34.789)

Y | 063 | 6000 | 654 80.0

Z 0.84 51.35 8.81 800
10466 LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 84. X 0.99 6121 859 .23 800 +96%
AAA QAM. UL Subframe=2.34,7.8.9)

X 0,67 60.00 5.86 80,

Z 0.75 50.00 7.49 80,
10467~ LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 10000 | 12846 | 3269 an 80, +96%
AAC QPSK, UL Subframe=23 4,7 8 9)

Y 1.10 68.28 14.01 800

Z | 10000 | 13003 | 3287 80.0
10468 LTE-TDD (SC-FOMA, 1 RE, 5 MHz, 16- | X 1.94 68.15 1221 3z 300 +96%
AAC QAM, UL Subframe=2,3,4.7.8,9)

Y 0.63 80.00 5,568 80.0

Z | 086 | 8162 96 0.0
10463- LTE-TDO (SC-FDMA, 1 RB, 5 MHz, 64- | X [1X: -] 61.22 .59 323 80.0 +06%
AAC QAM, UL Subframe=2,3.4,7.8.9)

¥ 0.67 80.00 5.86 80.0

s, Z 0.74 60.00 749 B50.0
10470 LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 10000 | 128850 | 3270 323 80.0 +98%
AAC QPSK, UL Subframe=2,3.4.7.8.9)

Y 1.10 68.28 14,00 80.0
Z | 10000 | 13007 | 3298 80.0
10471 LTE-TDD {SC-FDMA, 1 RB, 10 MHz, 16- | X 1.91 67.98 1213 3.23 Bo0 *98%
AAC QAM. UL Sublrame=2347.8.9)
Y 0.63 60.00 5.55 80.0
Z 0.86 61.54 8.91 80.0
10472- LTE-TOD (SC-FDMA, 1 RB, 10 MHz, 6. | X 0.96 61.16 )55 323 BO.0 £06%
ANC QAM, UL Subframe=2.34.789)
¥ 0,67 60.00 584 80.0
4 074 60.00 7.47 80.0
10473- LTE-TDD (SC-FOMA, 1 RB, 15 MMz X | 10000 | 12845 | 3267 123 80.0 £98%
AAC QPSK. UL Subframe=2.34,7,8,8)
Y 1.08 68.24 13.98 80.0
Z | 10000 | 130.02 | 3296 800
10474~ LTE-TDD (SC-FOMA, 1 RB, 15 MHz, 16- | X 168 67.90 1210 23 800 £36%
AAC OAM, UL Subframe=2,3.4.7.8.8)
Y 0.63 60.00 6.54 80.0
Z 0.85 61,51 8.90 80.0
10475~ LTE-TDD (SC-FOMA, 1 RB, 15 MHz, 64- | X 058 61.14 8.54 323 B0.0 +96%
AAC QAM, UL Subframme=2.3.4,7.8.8)
Y 0.67 60.00 5.84 B0.0
Z 0.74 60.00 747 80.0
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10477~ LTE-TDD {SC-FDMA, 1 RB, 20 MHz, 16- | X 177 67.25 11.81 323 800 296 %
AC CAM, UL Subframe=23 4,78 9)

Y 0.63 60.00 5.51 20.0

2 083 6128 876 £0.0
10478~ LTE-TDO {SC-FOMA, 1 RB, 20 Mrz, 54- | X 0.97 61.09 §.50 323 800 £98%
AAC CAM. UL Subtrams=234.7.8 9)

Y 067 £0.00 5.83 800

Z 0.74 80.00 7.46 800
10479- LTE-TDD (SC-FDMA, 50% RB, 1.4 Mz, | X 1257 9595 2642 323 BO.O +96%
AAA GPSK, UL Sublrame=2,3.4.7,6,9)

Y 3.30 76.74 18.48 80.0

Z 18.71 102.45 | 27.83 80.0
10480~ LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 10.58 BE.6T 2139 323 800 96 %
AAA 16-CAM. UL Subframe=234,7.89)

Y 1.69 6514 11.52 80.0

Fd 5.98 84.56 20.08 80.0
10481~ LYE-TOD (SC-FOMA, 50% R8, 1.4 MHz, | X 7.09 8062 1899 323 80.0 296%
AAA 64-0AM, UL Subframe=2.3 4,7, 8.9]

Y 1.34 5242 6.82 80,0

Z 4.89 76.1 16.85 80.0
10462- LTE-TOD {SC-FOMA, 50% RB, 3 MHz, X 281 726 1712 223 80.0 296 %
AAA QPSK. UL Subfame=2.34.78.9)

¥ .34 64.00 11.67 80.0

Z 85 67.20 14.05 80.0
10463~ LTE-TOD (SC-FDMA, 50% RB. 3 MHz, X 468 7542 17.73 223 80.0 +96%
AAA 16-QAM, UL Subframe=2.3.4.7.8.9)

Y 1.24 60.18 B.59 80.0

Fd am 69.77 14.73 80.0
10484~ LTE-TDD (SC-FDOMA, 50% RB, 3 MHz, X 420 7372 17.10 223 80,0 £96%
AAA 64-QAM, UL Subframe=2,3.4.7 8.8)

h 25 60.00 848 80.0

Z | 278 68.41 | 1415 | 800
1048S- LTE-TDD (SC-FDMA, 507% RE, 5 MHz, X 315 7418 18.88 223 800 +9.6%
AAC OPSK, UL Sublrame=23 4 7.8 9)

' 207 8910 15.59 80

z 2. 70.80 16.96 B0
10486 LTE-TDO (SC-FDMA, 50% RB, 5 MHz, X 291 €9.15 1617 223 820 £96%
AAC 16-0AM, UL Sublrames2 34 7,8.9)

Y 194 64.80 12.69 80.0

r4 2.38 86.55 14.36 B0.0
10487~ LTE-TDD (SC-FOMA, 50% RB, 5 MHz, X 2.90 68.68 15.94 223 80.0 +96%
AAC 84-0AM, UL Subframe=2.34.7.8.9)

Y 1.94 64,44 12.48 B0.0O

Z 2.38 86.17 14.17 B0.0
10486 LTE-TDD (SC-FDMA, 50% RE, 10MHz, | X 330 72.58 1898 223 B0DO +96%
AAC QPSK, UL Subirame=2.34,7.8.9)

Y 254 60.73 17.23 80.0

Z 2.91 70.52 17.89 80.0
10489- LTE-TDD {SC-FOMA, 50% RB, 10 MHz, | X 317 68.55 17.26 223 80.0 +96%
AAC 16-QAM, UL Subframe=2,3,4,7,8,8) —

Y 270 87.30 15.89 80.0

Z 287 67.46 16.46 80.0
10450~ LTE-TDD (SCFDMA, 50% RB, 10 MHz, | X 326 68.36 17.18 223 80.0 +96%
AAC 84.QAM, UL Sublrame=2,34.7.8,9)

Y 2.77 8§7.17 15.83 80.0

2 296 67.34 16.41 80.0
10491 LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X 349 70.70 18.31 223 80.0 +t96%
AAC OPSK, UL Subframe=2,34.7 8.9)

Y 2.88 6477 17.08 80.0

Z 3.10 69.22 17.53 £0.0
10452- LTE-TOD (SC-FDMA, 50% RB, 15 MHz, | X 3.50 67.67 1747 223 ED.0 =296%
ANC 168-QAM. UL Subframe=2.34,7,8.8)

Y 3.08 66.83 16.21 80.0

4 3.24 66.86 16.61 50.0
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10453 LTE-TDD (SC-FOMA_ 50% RB, 15 MHz, x 3156 67 54 17.12 223 80,0 t96 %
AAC B4-QAM. UL Subframs=2,3.4.7.6.9)

Y 3.93 66.73 16.16 B80.0
. 7 4 3.31 66.76 16.57 80.0
10494 LTE-TDD (SC-FDMA, 50% RB, 20 MHz. X 3.82 7242 18.86 223 80.0 t96%
AAC QPSK, UL Subframe=2,3.4.7 8.9)
Y 3.04 69.92 17.50 80.0
2 .33 70.56 17.97 80.0
10455~ LTE-TDO (SC-FDMA_ 50% RB, 20 MHz x 353 68.07 1738 223 80.0 1898 %
AAC 165-QAM, UL Subframe=2.3.4.7.8.9)
Y 308 67.04 16.43 80.0
Z | 326 | 6715 | 1681 80.0
10496 LTE-TDD (SC-FDMA_ 50% RB, 20 MHz, x 360 67.78 17.28 223 BO.O +96%
AAC 64-QAM. UL Subframe=2.3.4.7 8.9)
Y| 318 | 6690 | 1638 80.0
Z | 335 | 6695 | 1675 80.0 —
10497 LTE-TDD (SC-FDMA, 100% RB, 14 4 19 66.60 13.40 223 B0.O 2368 %
AAA MHz, QPSK. UL Subframe=2.34.7.8.9)
b o 0.89 60.00 8.03 8.0
Z 1.11 $1.32 $5.85 B0.0
10498 LTE-TDD {SC-FDMA, 100% RB8, 1.4 X 13§ 60.67 832 223 80,0 £96%
AAA MHz, 16-QAM, UL
Subframe=2.3.4.7.8,9)
Y | 107 | 6000 | &71 800
Z 1.18 60.00 798 800
10499. LTE-TDD (SC-FDMA, 100% R8, 1.4 X 1.32 60.18 801 223 800 +*86%
AAA MHz, B4-QAM, UL
Subframe=234.78.9)
Y 1.08 B0.00 6.53 80.0
Z 1.20 60.00 7.81 800
10500+ LTE-TDD (SC-FDMA, 100% RB, 3 Miz, X 313 7308 1876 223 800 +06%
QPSK. UL Subframe=2.34,7.8.9)
¥, 2.27 659.45 16.30 80.0
v 258 70.65 17.30 80.0
10501~ LTE-TDD (SC-FDMA, 100% RB3, 3 Mz, X 304 G001 16.63 223 800 +06%
AAA 16-QAM, UL Subframe=234.789)
Y 2.31 56.30 1416 800
Z | 2682 | 6722 | 1532 80.0
10502~ LTE-TDD (SC-FDMA, 100% RB, 3 MMz, X 300 ©5.54 1649 223 80.0 +06%
AAA 64-0AM. UL Subframe=23 4,78 9)
Y 234 6810 1388 80.0

== Z | 266 | 6706 | 1517 80.0
10503 LTE-TDD (SC-FOMA, 100% RB, 5 MHz, X 3.25 7235 18.86 223 800 +96%
ASC QPSK_UL Sublrame=2.3.4.7.8.9]

Y | 281 | 6954 | 1713 800
2 278 70.20 17.78 80.0
10504- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, x a1 68.45 7.19 223 80.0 +06%
AAC 16-0AM. UL Subframe=234.7 8 9)
Y 268 87.19 15.82 B80.0
Zz 286 67.36 16.40 B80.0
10505~ LTE-TOD (SC-FDMA. 100% RB, 5 MHz. X 324 68.27 17.12 223 BO0.O 196 %
AAC B54-QAM, UL Subframe=2.3 4,7 .8,9)
Y 2.76 657.08 15.727 80.0
Z | 295 | 6124 | 1635 "800
10506~ LTE-TDD (SCFDMA, 100% RB, 10 X 3.79 72.26 5.78 223 B80.0 £96%
AAC MHz. QPSK. UL Subframe=2.34,7.8.9)
Y 3,02 B59.79 17.43 B80.0
£ 3.30 70.41 17.89 BO.0
10507- LTE-TDD {SC-FDMA, 100% RB, 10 p 3 68.00 17.34 223 8.0 z06%
AAC MHz, 16-QAM, UL
Subfame=234.789)
X 3.08 66.98 16.39 80.0
2 3.25 B7.08 16.77 0
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10508- | LTE-TDD (SC-FDMA, 100% RS, 10 X 355 | &r.71 | 17.24 | 223 | 800 | 96%
AAC MHz, 64-QAM, UL

Subframe=2,3.4.7.6.9)
Y | 317 | 6683 | 1634 80.0
Z | 334 | 6688 | 1670 80.0
10508~ | LTE-TDD (SC-FDMA, 100% RB., 15 X | 408 | 70.75 | 1813 | 223 | 800 | £96%
AAC MHz, OPSK, UL Subframe=23.4.7.8.9)
0 d 347 6912 17.18 80.0
Z | 360 | 6038 | 17.48 80.0
10510- | LTE-TDO (SC-FOMA, 100% RB., 15 X | 388 | a7.68 | 1728 | 223 | 800 | 288%
AAC MHz, 16-QAM, UL
Sublrame=2,3,4.7.8.9)
Y | 356 | 6683 | 165 80.0
Z | 373 | 6689 | 16.52 80.0
10511~ LTE-TDD (SC-FDMA, 100% R8, 15 X 404 6742 7.0 223 80.0 96 %
AAC MKz, B4-0AM, UL
Subframe=2,3.4.7.8.9)
y < 364 66,70 16.50 80.0
Z | 380 | 6670 | 16.77 800
10512- | LTE-TOD {SC-FDMA, 100% RE, 20 X | 43t | 7251 | 1870 | 223 | 800 | $+96%
AAC MHz QPSK. UL Subframe=2.1.4.7,8.9) o
Y 3.57 7017 17.50 80.0
Z | 3 7069 | 1788 20.0
10513- | LTE-TOD (SC-FOMA. 100% RB, 20 X | 38 6707 | 1740 | 223 | 200 | £96%
AAC MHz, 16-QAM, UL
Subframe=2 3 4,7,8.5)
Y 345 6881 16.57 80.0
Z | 361 | 67.06 | 1690 80.0
10514- | LTE-TOD (SG-FOMA. 100% RB, 20 X | 380 | 6752 | 1726 | 223 | 80O | £66%
AAC MHz, 64-QAM, UL
Sublrame=2.34.7.8.9)
Y| 350 | 6663 | 1649 0.0
Z | 366 | 6671 | 16.80 E0.0
10515~ IEEE B02.11b WiFi 2.4 GHz (DSSS, 2 X 089 63.10 1473 0.00 150.0 +08%
ARA Mbps, 89pc duly cycle)
Y | 087 | 6400 | 1518 1500
Z 0.87 6285 14,22 150.0
10516 IEEE B02.11b WiFi 2.4 GHz (DSSS,. 5.5 X 0.69 7518 16861 0.00 150.0 £96%
AAA Mbps. 89pc duty cycle)
Y | 072 | 7472 | 1084 150.0
Z | 052 7064 | 16.08 150.0
10617 IEEE 802,11b WiFi 2,4 GHz (DSSS, 11 075 6543 1548 0,00 150.0 +96%
AAA Mops. $9pc duly cyde)
Y | 083 | 6625 | 1603 150.0
Z 0.71 84.45 1463 150.0
10618- | IEEE BOZ.11am WiFI 5 GHz (OFDM, B | X | 447 | 6660 | 18.23 | 000 | 1500 | 06 %
AAA Mbps. §9pc duty cycle)
Y 4.30 67.13 16.24 1580.0
Z 436 66.54 16.12 150.0
10519- | IEEE B02.11a/h WiFi 5 GHz (OFDM, 12 | % | 465 | 6684 | 16.36 | 000 | 1500 | £96%
AAA Mbps, 88pe duly cycle)
Y | 444 | 6728 | 1631 150.0
Z | 452 | 6674 | 1623 150.0
10520~ IEEE 802.11aM WiFi 5 GHz (OFDM, 18 X 4.51 66.80 16.28 0.00 50.0 296%
AAA Mbps, 89pc duty cycle)
Y 4,30 67.21 16,24 150.0
Z | 438 | 6668 | 1614 160.0
10521- IEEE 802, 11ah WiFi &6 GHz (OFDM, 24 X 4.44 66.78 16.26 0.00 150.0 296 %
AAA Mbps. 85pc duty cycle)
Y- 4,23 67.18 16.22 150.0
Z | 431 | 6665 | 16.12 150.0
10522~ IEEE 802.11am WiFi 5 GHz (OFDM, 36 X 450 656.90 16.35 0.00 150.0 296%
AAA Mbps. 99pc duty cycle)
¥ | 427 | 8726 | 16.20 150.0
Z 437 66.80 16.23 150.0
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10523~ IEEE 802 Y1ah WiFi 5 GHz (OFDM. 48 X 438 66.75 1618 0.00 150.0 £96%
AAA Mbps, 89pc duty cycle)

Y | 422 | 6736 | 1637 150.0
2 4.27 86.69 16.09 150.0
10524~ IEEE 802.11amh WiFi § GHz (OFDM, 54 x 444 66.81 16.32 0.00 150.0 +86%
AAA m 88pe duty cycle)
Y. 423 67.27 18.31 150.0
Z 4.31 66.72 16.19 150.0
10625- IEEE 802.11ac WiFi (20MHz. MCS0, X 443 6585 1501 0.00 150.0 +9.6%
AAA 99pc duty cycle)
Y- 428 56.42 1585 1500
Z 433 65.7¢ 15 80 150.0
10626~ |IEEE 802.118¢ Wil (20MHz, MCS1, x 4.60 6627 16.05 0.00 1500 +56%
AAA 99pc duty cycle)
Y 439 66.67 16.05 150.0
Z 447 66.10 15,63 150.0
10527~ IEEE 802,11a¢ WiFi (20M#z, MCS2, X 452 66,18 1589 0.00 150.0 298%
AAA duty cycle)
Y 433 66.65 16.00 150.0
Z 4.40 66.06 15.86 150.0
10528- IEEE BO2 1 fac WIF] {20MHz, MCS3, X 454 66.20 16,03 0.00 1500 £96%
AAA S9pc duty cycle)
Y 4.34 66.66 16.03 S0.0
Z 441 65.08 15.90 50.0
10528 IEEE 802 11ac WIFi (20MHz, MCS4, X 4.54 620 16.03 0.00 500 +96%
AAS 99pc duty gyde)
Y 4,34 6566 16.03 150.0
2 441 65.08 15.90 1500
10531~ IEEE 802.11ac WIF (20MHz, MCSH, X 453 68,30 16.04 0.00 1500 +96%
AAA | 99pcduty cyce)
Y 4.30 65.67 16.00 150.0
2 439 66 14 15.8% 150.0
10532- IEEE B02.11ac Wi (20MH2, MCS7, X 4.39 6615 1597 0.00 1500 *96%
AAA 98pc duty cycle)
Y 419 66.54 1594 150 0
Z | 426 | 6508 | 1582 1500
10533~ IEEE B02.11ac WiFi (2002, MCS8, X 455 66.25 16.02 0.00 150.0 286%
AAS 2800 duty cycle)
¥ 434 66.75 165.0& 1500
2 442 66,14 15.89 150.0
10534. IEEE 802.11ac WiFi (40MHz, MCSO, x 5.08 66.30 16,09 0.00 150.0 296%
AAA | 99pcouy cycie)
Y. 489 66.57 16.06 150.0
F4 4.97 6616 15.98 150.0
105356+ IEEE BOZ. 11ac WiFi (20MHz, MCS1, X 516 66.50 16.19 0.00 1500 +06%
AAA 99pc duty cycie)
Y 4.92 66.66 16.11 1500
r4 5.04 66.36 16.09 150.0
10536~ IEEE 802.11ac WiF (40MHz MCS2, X 502 8643 16.13 0.00 150.0 +96%
AAA 99pc duty cycle)
Y| 482 | 6668 | 16.10 1500
Z 402 66.31 16.04 150.0
10537~ |EEE B02.11ac WFi (4002, MCS3, x 508 66,40 1612 0.00 1500 £96%
AAA duty cycie)
Y 4.89 66.70 16,10 150.0
4 497 66.27 16.02 150.0
mﬂ- IEEE 802.11ac WiFi (40MHz, MCS4, X B.17 86.41 1617 0.00 1500 286%
98pc duty cyde)
Y 4.94 66.62 16.10 150.0
r4 5.06 66.27 16.07 150.0
m‘ﬂ— IEEE 802 1 tac WiFi (40MHz, MCSSB, X 511 66.46 16.20 0.00 150.0 :986%
)
Y 488 66.59 16,11 1500
Z 4.98 66.25 16.07 150.0
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10541- |EEE B0Z2 1 tac WiFi (4002, MCS7, X 507 6630 16.11 000 1600 28968%
AsA | 99pc duty cycle) -

Y 4 87 65.54 16,06 160.0

Z 495 8513 16.00 160.0
10542, IEEE B02.11ac WiF (40MHz. MCSS, X 523 68.37 1817 0.00 150.0 £96%

Y 5.02 68.62 1612 150.0

> A 511 6524 16.07 160.0
10543 IEEE 802 11ac WIF: (400M#z, MCS9, X 530 665.42 1621 0.00 150.0 +96%
M| 8o dly cycle) =

Y 508 66.70 1618 150.0

- A 318 6626 16.11 150.0
10544~ |EEE B0Z2.11ac WiFi (BOMHz, MCSD, X 539 66.49 16.08 0.00 150.0 +096%
AMA | 5900 duiy cycle)

¥ 524 65 62 16.04 150.0

2 5.31 £5.25 15.98 150.0
10545~ IEEE BOZ.17ac Wi (80MHz, MCS1, X 561 B87 16.27 0.00 150.0 206%
AAA 99pc dw‘&)

Y 5.39 656.86 16,18 150.0

2 5.51 66.76 16.20 150.0
10548- IEEE 802.11ac WiFi (BOMHz, MCS2. X 5.46 66.61 16.15 .00 1500 286%
ABA 99pc duty cycle)

Y 5.27 66.73 16.06 150.

= 535 6541 16.03 1&
10547- IEEE 802.11ac WIF| {80MHz, MCS3, X 553 66.65 16.17 0.00 1500 +96%
AAA 99pc duty cycla)

Y 5.35 66,84 16.12 150.0

Z | 543 | 6650 | 16.08 1500
10548~ 1EEE BOZ.11ac WIFi (80MHz, MCS4, X 585 87.79 16,70 0.00 1500 £96%
AMA | o8pc oty eycie)

Y 544 7.33 16.24 1500

Z | 568 | 6746 | 1652 150.0
10550~ IEEE B02.11ac WIFi (B0MM2, MCSB, X 550 66.66 16.19 0.00 1500 +96%
AAA S9pc duty cycle}

i 32 66.91 16.17 150.0

Z 3 42 86.59 16.14 150.0
10551~ |EEE 802.11ac WiFi (80MMz, MCS7, X 49 66 66 1615 0.00 150.0 +96%
AsA | 99pc duty ey

¥ | 526 | 6669 | 1602 150.0

2 5.38 86.47 16.04 150.0
10582~ IEEE 802.11ac Wi (BOMHz, MCS4, x 540 6644 16.05 000 50.0 £98%
AAA | 08po duly cycle)

X 525 0677 16.06 150.0

2 531 66 32 15.96 150.0
10653~ IEEE 302.118¢ WiF| (B0MHz, MCSS, X 548 6648 16.10 0.00 150.0 +98%
AAA 99pc duty cycle)

Y 5.30 56.68 16.04 1500

Z 5.38 66.31 16.00 150.0
10554~ {EEE 802.11ac WiFi (160MHz, MCSO0, X 581 66.75 16.17 0.00 1500 +06%
ME | 9apc auy eyce)

Y 566 66.92 16.10 1500

2 573 66 62 16.08 150.0
10555 |EEE 802.11ac WiFi (160MHz, MCS1, x 5485 67.09 16.31 0.00 150.0 +86%
AAB___| sepc duty cycle) .

Y 74 87.11 16.18 150.0

Fd B85 66.93 16.22 150.0
10556- |EEE 802.11ac WiFi (180MMz, MCS2, X 5497 67.13 16.32 0.00 150.0 tB86%
AAB 99pc duty cycle) _

Y 577 67.22 16.22 150.0

z 588 €589 16.24 150.0
10557 IEEE B02 11ac W (160Mez, MCS3, X 582 87.01 16.29 0.00 1500 +068%
AAB | 89pc duly cycle) -

Y 574 67.12 16.19 150.0

y 4 583 6684 16.18 150.0
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r"“'wsse- IEEE BOZ 11ac WIFi (160MHz, MCSA4, 593 6718 | 1639 | 0.00 | 1500 | 268 %
ArE | 99pc duty cycle}

A S

573 67.14 6.22 150.0
587 66.98 6.28 150.0
5.96 67.01 6.34 0.00 1500 | £98%

10660- | |EEE 802 118C WiF| {160MHz. MCS8,
L AAB | S9pc duty cyde)

5 76 67.08 16.23 160.0
5.87 66.64 16.24 150.0
.89 67.01 16. 0.00 1500 +9.6%

10561- IEEE 802.11ac WiFi (160MHz, MCS7,
AMB_ | 99pc duty cycle)

5.38
569 | 67.06 | 1625 1500
581 | 6686 | 1628 150.0
602 | 67.40 | 1657 | 000 | 1500 | 296%
32
40
65

10562- IEEE 802.11ac WiFi (160MHz, MCSS,
99pc duty cycle)

574 68721 16.
5.88 67.10 16
23 67.65 16.

150.0
150.0
0.00 1500 | 296%

10563~ | IEEE B0Z.11ac WiFi (160MHz, MCS9,
AAB 99po duty cyecle)

5.84 67.18 16.28 150.0
5.98 67.07 16.36 150.0
479 66.65 16.37 046 1500 [ z96%

10564~ | IEEE B02.11g WiFi 2.4 GHz (DSSS-
AAA OFDM, 8 Mbps, 99pc duty cycle)

4.60 67.08 16. 160.0
4.68 66.58 B 150.0
502 6712 16.7 0.46 1500 | £96%

10565~ IEEE 802 11g WiFi 2.4 GHz (DSSS-
AAA | OFDM, 12 Mbps, 99pc duty cyce)

4.79 6748 6.64 150.0
.89 67.02 16.58 150.0
486 66.96 16852 0.46 1500 | £96%

&

10566~ IEEE 802 11g Wi 2,4 GHz (DSSS-
AAA | OFDM, 13 Mbps, 9900 duty cycie)

463 67.29 16.44 150.0
473 66.84 1639 180.0
4.8% 67.38 16.90 0.46 1500 | 296%

XN XINI<| XIN|<| XIN|=] XIN[=<! XiNn|<l xiNvi<] xINni=<] x
-

10567- IEEE B02.11g WiFi 2 4 GHz (DSSS-
AAR | OFDM, 24 Mops. 99pc duty cycle)

4£.87 67.72 16.84 50.0
4.76 67.26 6.78 150.0
10588- IEEE B02 11g WiFi 2.4 GHz (DSSS- A7 66,72 628 046 500 | 296%

ARA OFDM, 36 Mbps. 99pc duly cyels)

4350 66.95 16,15 150.0

10560- | IEEE 802 11g WiFi 2.4 Gilz (DSS5- 484 | 6747 | 1696 | 048 | 1500 | 196 %

AAA OFDM, 48 Mbps, 88pc duly tycle)

467 785 | 16.69 150.0

4.73 743 | 1688 150.0
10570- | IEEE B02.11g WiFi 2.4 GHz (0585~ 488 732 | 1689 | 040 | 1500 | £96%
AAA OFDM. 54

465 | B773 | 1686 150.0

475 7. 24 1678 1500
10571 | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 104 | 8380 | 1545 | 048 | 1300 | £96%

AAA | Mbps. 90pc duty cycle)

08 64.16 15.33 130.0
D0 63.25 14 85 130.0
10572- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 05 6451 1584 0,46 1300 t96%
AMA | Mbps. 80pc duly cycle)
1.08 64.71 15.69 130.0
1.00 63.78 15.20 130.0
xin- IEEE B02,11b WIFi 2.4 GHz (DSSS, 5.5 327 096.37 26,46 046 1300 £96%
Mbgs, 0pc duty cycke)
1.45 B3.34 23.00 130.0
1.32 5140 21,07 130,0
10574- IEEE 802.11b WiF| 2.4 GHz (DSSS, 11 117 71.25 19.29 0.456 1300 +08%

AML | Mbps. S0pc duty cycle)

N|€]  XINI<| X[NI=<| XINj=< xIN|<l X|N[<] X[NI<] xnj<

114 70.12 18.67 1300
1.05 £9.28 18.08 1300
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10575~ IEEE BO2.11g WiFi 2.4 GHz (DSSS- X 457 66.43 16.43 046 1300 | 296%
AAA OFDM. 6 Mbps, 90po duty cycle}

Y 4.36 66.76 16,27 130.0

Z 4.48 66.34 16.29 430.0
10576~ IEEE B02.11g WiFi 2.4 GHz (DSSS- X 4.5 66.60 16.50 0.48 1300 £58%
AAA OFDM. 9 Mbps, 90pe duty cycle)

Y 4,39 66.98 16.38 130.0

F4 4.48 66.53 16,37 130.0
10577~ IEEE 802.11g WiF: 2.4 GHz (DSS5- X 4.80 66.91 16.67 0.48 1300 458%
AAA OFDM, 12 Mbps, S0pc duty cycie)

Y 4,55 67.20 16.51 130.0

Z 4.66 6680 16.53 130.0
10578~ IEEE 802,11g WiFi 24 GHz (DSSS- X 470 67.07 16.78 048 1300 | £96%
AAA OFDM, 18 Mbps, S0pc duty cycle)

Y 4.46 67.37 63 130.0

L— Z 4.67 66.96 .65 130.0
10579- JEEE 802.11g WIFi 2.4 GHz (DSSS- X 4.45 66,30 16,05 046 1300 | 296%
AAA OFDM, 24 Mbps, 0pc duty cycle)

Y 4.20 GE.4T 15.84 130.0

F4 4.32 66.13 15.87 1300
10580- IEEE 802,11y WiFi 2 4 GHz (DSSS- X 4,50 66.35 16.07 046 1300 | 296%
AAA OFDM, 36 Mbps, S0pc duty cycie)

Y | 422 | 6648 | 1584 1304

Z 438 66.20 15.91 130.0
10581 IEEE 802.11g Wi 2.4 GHz (DSSS- X 4.59 67.11 16.72 0486 1300 96 %
AAA OFDM, 48 Mbps, B0pc duty cycle)

Y 437 67.47 16.62 130.0

4 448 67.00 16.59 130.0
10592- IEEE BUZ.11g WiFi 2.4 GHz {DSSS- X 440 66.06 1583 045 1300 | £98%
AAA OFDM. 54 Mbps, 80pe duty cycle)

Y 412 88.22 15.60 130.0

z 4.25 6589 15.65 130.0
10583~ IEEE 802 11a/h WiFi 5 GHz (OFDM, 6 X 457 6643 1643 048 130.0 £86%
AAA Mbps. 80pc duty cycle) e

A 4.36 B66.76 16.27 130.0

Z 446 66.34 16.29 130.0
10584 IEEE 802.11aM WiFi 5 GHz (OFDM, 8 X 459 B6.60 16.50 Q4B 130.0 296%
AAA Mbps. 90pt duty cycle)

Y 439 66.98 16.38 130.0

| Fd 4.48 66.53 16.37 130.0 _l
10565~ IEEE 802 11ah WiFi 5 GHz (OFDM, 12 X 4.80 66.91 16.67 046 1300 | 296%
AAA Mbps, 90pe duty cyde)

Y 4 55 67.20 16.51 130.0

Z | 486 | &6.80 | 1653 130.0
10586+ {EEE 202 .11ah WiFi 5 Gz (OFDM, 18 X 470 67.07 1678 0.46 1300 | £96
AAA Mbps, 90pc duty cydie)

Y 4.46 67.37 16.63 130.0

Z 457 56.96 16,65 1.0
10587- |IEEE 802.118/M WIFI 5 GHz {OFDM, 24 X 4.45 66.30 16.05 0.46 1300 | £96%
ARA Mbps, 90pe duty cycle)

Y 4.20 66.47 15.84 130.0

z 432 66.13 1587 130.0
10588~ |EEE BD2.11aM WIFi 5 GHz (OFDM, 36 x 4.5 6635 16.07 046 130.0 +86%
AR Mbps, 80pe duty cycle) _

Y 4.22 66.42 15.84 130.0

Z 4.36 66.20 1591 130.0
10589 IEEE 802.11ah WiFi 5 GHz (OFDM, 48 X 4.59 &7 11 1672 046 1300 296%
AAA du

Y | 437 6747 | 16.62 130.0

Zz 4.46 67.00 6.59 130.0
10580- IEEE 802.11ah WiF| 5 GHz (OFDM, 54 X 4.40 66.06 1583 046 130.0 296%
AAA Mbps. S0pc duty cycia) -

Y 412 68.22 15.60 130.0

Zz 4.25 65.89 15.65 130.0
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10597 FEEE 802.11n (HT Mixed, 20MHz. X 472 66.50 1653 | 046 1300 | £986%
AAA MCS0. 90pc duty cycle

= Y 4,52 86.87 16.41 300

i Z 461 68.43 16.42 30.0
105692 IEEE 802.11n (HT Mixed, 200Hz, X 4 87 66 84 16.67 046 1300 6%
AAA MCS1, 90pc duty cycle)

Y 462 6714 | 1653 1300

- Z | 415 | 66875 | 1655 1300
10583- IEEE 802.11n (HT Mixed, 20MHz, x 479 66,74 1654 0,46 1300 | +96%
ARA MCS2. 80pc duty cycle)

Y 4.55 67.01 16.38 130.0

Z 4.66 66.62 6,40 130.0
10594 IEEE B0Z.11n (HT Mixed, 20MMHz X 4.85 B66.92 6.70 048 130.0 £96%
AAA MCS3, 90pc duty cycie)

Y 4,60 67.19 16.55 130.0

Z 4.72 66.81 16.68 130.0
10595~ IEEE 802.11n (WT Mixad, 20MHz, X 4.82 66.86 16.58 046 130.0 +86%
AAA MCS4. 80pc duty cyde)

Y 4.57 67.17 16.46 130.0

2 4.68 6676 1847 130.0
10596- IEEE 802.11n (HT Mixad, 20MHz, X 475 68 86 16.60 046 130.0 +96%
AAA MCS5. 80pc duly cycle)

Y 449 6711 16.44 130.0

Z 4.62 6674 1646 1300
10597- IEEE 802.11n (HT Mixed, 20MHz, X 470 6875 16.47 048 1300 | 296%
AAA MCS6. duty cycle)

Y- 445 66.98 16.28 130.0

Z 4.57 6661 16.32 130.0
10598 IEEE B02.11n (HT Mized, 20MHz, X 468 67.00 16.75 0.46 130.0 196 %
AAR MCS?, 90pc duty cycle)

Y 445 87.25 18.58 130.0

2 4.55 66.86 16.60 130.0
10599- IEEE BOZ.11n (HT Mixed, 40MHz, X 542 87,11 16.78 046 1300 286%
AR MES0, duty cycle)

Y 5.1 67.25 6.63 30.0

z 5.3 67.02 | 1671 30.0
10600- IEEE BOZ.11n (MT Mixed, 40MHz, X 5.58 67.64 T.02 0486 30.0 £B6%
AAA MCS1, 90pe duty cyds)

Y 5.25 6748 16.72 30.0

Z 547 67.55 16.94 130.0
10601- IEEE 802.11n (HT Mixed, 40MHz, X 545 87.31 1687 | 046 1300 | +96%
AMA MCS2, 80pc duty cyzle)

Y 5.20 67,40 1670 130.0

Z 534 67.20 16.78 130.0
10602- IEEE 802.11n (HT Mixed, 4004z, X 5.56 67.37 16.82 0.48 100 | £96%
AAA MCS3, d

Y 525 67.31 16.57 130.0

2 5.47 67.36 16,78 130.0
10603~ |IEEE B02.11n (HT Mixed, 40MHz, X 562 67.63 17.08 0.48 130.0 *98%
ARA MCS4, S0pc duty cycle)

Y 532 57.60 16.85 130.0

Z 554 67.64 17.06 130.0
10604 IEEE 802 11n {HT Mixod, 40MHz, X 543 57.08 16,78 046 1300 £96%
ANA MCSS, S0pc duty cyde)

Y 5.18 67.17 16.61 130.0

F4 542 67.32 16.88 130.0
10605~ IEEE 802.11n (HT Mixed, 40MHZ X 5,56 6745 | 1700 | 046 1300 | +96%
AAA MCS8, 0pc duty cycle)

Y 5.25 67.37 18.71 130.0

Z 546 87.41 16.02 130.0
10606- IEEE 802.11n (HT Mixed, 40MHz, X 527 66.69 1645 0.46 1300 $96% |
AMA MCS7, ¥pc duty cycle)

Y 506 66,90 16.33 130.0

2 518 B6.62 16.37 130.0
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10607~ IEEE 802.113¢ WiFi (20MMz, MCS0, X 4.57 6583 16.16 046 1300 | 296%
ARA 90pc duly cycle)

Y 4.38 68.25 16.08 130.0

z 4.46 65.76 16,06 130.0
1036- IEEE B02.11ac WiFi (20MHz, MCS1, X 475 66.24 16.33 046 1300 | 296%

80pc duty cycle)

Y 4.50 66.55 16,21 1300

Z | 462 66,13 | 16.2 1300
10608 IEEE 802.11ac WiFI (20MHz, MCS2Z, X 4.64 66.08 16.1€ 0.46 1300 | 296%
AAA 90pc duty cyde)

Y 4.40 66.38 16.03 130.

— < 4,61 65.95 16.02 1304

10610- IEEE 802.11ac WIiFi (20MHz, MCS3, X 4.69 66.24 16.23 046 1300 | 296%
AAA 90pe duty cycle)

Y 4.45 66.56 16.21 130.0

Z 4.56 66.12 16.20 130.0
10611- IEEE 802.11ac WiFi (20MHz, MCS4, X 4,60 66,04 1617 046 1O | £96%
AAA S0pe duty cycle)

Y 4.36 66,34 16.04 1300

Z 4.47 65.92 16.03 130.0
10612- IEEE 802 11ac WIFI (20MHz, MCS5, X 461 66.20 16.22 0.46 1300 | 286%
AAA 90pc duty cyde)

Y 4.34 66.44 16.07 1300

r4 4.47 66.068 16.07 130.0
10613- {EEE 802 11ac WiFi {20MHz, MCS6, X 482 66.07 16.09 0.46 1300 | 296%
AAA S0pc duty cycdie)

Y 434 66.25 15.80 1300

re 447 65.88 15.93 130.0
10614 IEEE 802 .11ac WiFi (20MHz, MCST, X 456 66.27 16.34 0.46 1300 | 296%
AMA 90pc duty cyclo}

Y 432 66,52 16.18 130.0

Z 443 66,52 16.19 130.0
10615- |IEEE B0Z.11ac WiFi (2002, MCSS8, X 4.80 6536 1554 048 1300 | =298%
AAA $0pc duty cycla}

Y 4.35 66.16 1580 130.0

Z | AT 6573 | 1570 130.0
10616- IEEE 802.11ac WiF! (40MHz, MCS0, X 523 66.33 16.38 046 1308 | £z96%
AMA | 80pc duty cyde)

Y .00 66 46 .23 130.0

z 12 66.1¢ 27 130.0
10817~ IEEE 802.11ac WIFi ($0MMz, MCS1, X 51 66,55 46 DAG 1300 | 296%
AAA__ | 90pc duty cycle)

Y .03 86,54 16.24 130.0

. L z 20 66.43_| 16.37 1300 —

10618 IEEE 802.%1ac WIF] (40MHz, MCSZ, x 18 66,53 16.47 D46 130.0 +96%
AAA S0pc duty cydie)

Y 4.95 66.62 16.31 1300

Z | 509 66.44 16.38 130.0
10619- IEEE 802 1tac WIFi {40MHz, MCS3, X 521 66,35 16.31 0.26 1300 | +96%
AAA 90pc duty cycls)

 § 4.97 86.48 16.16 130.0

Zz 509 66.20 16.20 130.0
10620~ IEEE 802.11ac WiFI (40MHz, MCS4, X 529 66.37 16.37 0.46 1300 | $96%
AAA S0pc duty cycle)

Y 503 66.43 16.18 130.0

Fd 5.18 66.24 16.27 130.0
10821~ |IEEE B0Z2.118c WiFi (40MH2z, MCS5, x 529 66.50 16.56 048 130.0 +96%
AAA 90pc duty cycle)

Y 05 €6.60 6.39 30.0

Z 19 66.38 6.47 130.0
10622- |EEE 802.11ac WiFi (40MHz, MCS6, X 332 66:70 6.65 048 300 | £96%
AMA | 90pc duty cycle)

Y 5.04 6668 16.42 130.0

4 5.20 66.56 16.55 130.0
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10623~ | EEE BO2 118c Wiri (40MHz, MCST, X | si8 6610 | 1626 | 0A6 | 1300 | 456 %
AAA 90pc duty cycle)

Y | 294 6625 | 16.07 130.0

Z | 508 6599 512 130.0
10624~ | [EEE B02.11ac WiFi (40MHz, MCSB, X | 538 6639 43| 046 | 1300 | 96 %
ARA S0po duty cycle)

Y | 512 6648 | 1626 130.0

Z | 526 6626 | 16.33 130.0
10625- | [EEE BOZ.11ac WiFi (40Mstz, MCSH, X | s77 G748 | 17.02 | 046 | 1300 | 296 %
AM _50pc duty cycls)

Y | 521 6662 | 1630 130.0

Z | 549 66,84 | 16.67 1300
10626 | IEEE BOZ.11ac WiFi (B0MHz, MGSO, X | 5653 66.37 | 1632 | 046 | 1300 | 296%
AAA $0pc duty cycie}

Y |_534 G648 | 1618 130.0

Z | 544 66.24 | 16.23 130.0
10627- | IEEE 802.11ac WiF1 {(80MHz, MGST, X | 5.80 6704 | 1662 | 046 | 1300 | +96%
AAA 90pc duty cyce]

Y | 554 6701 | 1642 130.0

Z | s12 66.96 | 16.56 130.0
10628- | IEEE B02.11ac WiFi (B0MHz, MCS2. X | 557 6648 | 1627 | 046 | 1300 | +06%
AAA 90pc duty cycle)

Y| 53 6643 | 16.08 1300

Z 545 6626 | 16.14 130.0
10629~ | IEEE B02.11ac WiFI (B0MHZ. MCS3, X | 565 6656 | 1630 | 046 | 1300 | +96%
AAA 90pc duty cycle)

Y | 543 6662 | 18.15 30,0

Z | 555 6681 | 16.21 130.0 ]
10630- | IEEE BOZ.11ac WiF: (B0MHz, MCSA, X | 620 6839 | 17.21 | 046 | 1300 | =96%
AAA 90pc duly cycle)

Y | 6358 7.20 | 1649 130.0

Z | 598 5791|1695 130.0
10631~ | IEEE B02 11ac WiFI (B0MHZ, MOSS, X | 600 5783 | 1719 | 0A6 | 1300 | =96 %
AAA duty cycle)

Y | 5¢ 6749 | 1679 130.0

Z | 5.83 6768 | 17.00 130.0
10632- | [EEE B2 11ac WIFi (B0MHz, MGCSB, X | 5.76 6710 | 1679 | 046 | 130.0 | 296%
AAA $90pc duty cycie)

Y 5,55 67.20 | 1667 130.0

Z 569 67.07 | 16,76 130.0
10633- | IEEE B02.11ac WIFI (80MHz, MCS7, X 562 6660 | 1636 | 048 | 1300 | £06%
AAA 90pc duty cydie)

¥ 535 6 52 6,14 130.0

Z | 58 6547 5.28 130.0
10634- | [EEE B02.11ac WIFI (BOMHz. MCS8, X | 560 G664 | 1645 | 040 | 1300 | $96%
AAA 90pc duty cycle)

Y | 530 66.75 | 1631 130.0

Z | 550 6648 | 16.34 1300 =
10835- | |EEE BOZ.1ac WiFi (BOMHZ MCSE, X | 548 8595 | o83 | 046 | 1300 | 296 %
AAA H0pc duty cycle)

Y| 523 6594 | 1562 30.0

Z | 538 6574 | 1569 30.0
10636- | IEEE 802 11ac WIF| (180MHz, MGSD, X | 59 66768 | 1642 | 046 300 | =096 %
AAB 90pc duty cycie)

577 66.81 .25 130.0

Z | 588 6663 | 16.34 130.0
10637~ | IEEE 802.11ac WiFl {160MHZ MCS1, X | 813 6716 | 1662 | 046 | 1300 | £96%
AAB 90pc duty cyde)

Y | 586 67.04 | 16.36 130.0

Z | 604 67.05 | 16.53 130.0
10638 | IEEE 802.11ac WIFI (160MHz, MCS2, X | 612 6715 | 1658 | 046 | 1300 | +9.6%

| AAB | 80pc duty tycle)
Y | 501 6716 | 1639 130.0
Z | 604 67.03 | 1850 130.0
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10638- IEEE 802,11ac WIFI (160MHz, MCS3, X 6.09 67.07 16.58 0.46 1300 +96%
AAB 80pc duty cycla)
Y 5.86 67.04 16.37 130.0
Z 6.00 66.90 16.48 130.0
10640~ IEEE 802.11ac WiFi (160MHz. MCS4, X 6.10 67.08 16.53 046 130.0 +96%
AAB 90pc duty cycle)
k2 5.80 66.87 16.23 130.0
Z 559 66.89 16.41 130.0
10641 IEEE 802, 11ac WIF| (160MHz, MCSS5, X 6.15 67.00 16.51 0.48 1300 £96%
AAB 90pe duty cycie)
Y 591 66.96 16.30 1300
z 6.08 66.93 16.45 130.0
10642 1EEE 802_11ac WIFI (160MHz, MCSE, X 618 67.24 18.80 0.46 130.0 +06%
| AAB | 90pc duty cycle)
Y| 594 | e720 | 1658 130.0
. Z 6.09 6710 16.71 130.0
m& IEEE 802.11ac WiFi (180MHz, MCS7, X 6.02 o504 16.54 046 130.0 206%
| 80pe duty cycle)
Y 578 B6.86 16.31 130.0
Z 594 66.82 16.46 130.0
10644 IEEE B02.11ac WiFI (1800Hz, MCS38, x 6.18 67 44 16.81 046 130.0 296 %
AAB 90pe duty cycle)
) o 5.83 67,03 16.41 130.0
Z 6.03 67.09 16,62 1300
10645 IEEE 802.11ac WIFI {160MHz, MCS9, X 6.53 BB.08 17.08 046 1300 296%
AAB 90pc duty cycle)
X 595 B87.06 16.40 130.0
Z 6.22 67.32 16.70 1300
10646- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X %3.08 104 20 36.15 9.30 60.0 +96%
AAD QPSK, UL Subframes2 7)
Y 592 88.82 30.55 60.0
r4 8.45 96.13 33.55 80.0
10647 LTE-TOD (SC-FDMA, 1 RB, 20 MHz, X 11.33 101.47 3540 930 60.0 +96%
AAC QPSK. UL Sublrame=2.7)
Y 5.14 86,02 29.61 60.0
4 175 9361 32.81 80.0
16648 COMA2000 (1x Advancad) X 0.58 62.49 0.46 0.00 1860.0 +9.6%
AN
Ve 0.48 51.89 8.26 150.0
Z 045 6087 7.48 150.0
10652- LTE-TDD (OFDMA. 5 MMz, E-TM 3.1, X 436 6628 1643 223 800 96 %
AAB Clipping 44%)
Y 5,09 56.24 15.72 80.0
Z B 65.80 94 B80.0
10653~ LTE-TDD (OFDMA_ 10 MMz, E-TM 3.1, X 3,88 65.59 56 223 80.0 +96%
AAB Clipping 44%)
Y 3.65 65,60 16,08 80.0
Z 3.73 6523 16.23 80.0
10654~ LTE-TOD (OFDMA, 15 MHL E-TM 3.1, x 388 6521 16.55 223 0.0 +96%
AAB Clipping 44%)
Y 3568 8522 16.13 80.0
Z 3.74 64.87 16.26 80.0
10655 LTE-TDD (OFDMA, 20 MMz, E-TM 3.1, X 392 6520 1659 223 80.0 +86%
AAB Clipping 4£%)
Y 376 65.13 16 .17 80.0
p4 3.81 64 .82 16.30 80.0
¥ Uncertainty in determined using tha max, caviation from Inear respanso applying rectangular distribution and is expressed for the square of the
fiold value
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3 WM .
Callbn:ation Laboratory of & @/ %, S Schwsizerischer Kalibrierdienst
Schmid & Eartner z ¢ Service suisse détalonnage
Engineering AG BNy Servizio svizrero di taratura
Zoughausstrasse 43, B004 Zurich, Switzorland N S Swiss Calibration Service
QAR
Accredited by the Swiss Acureditation Sewvice (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
cient  HCT (Dymstec) Cartificate No: D750V3-1014_Jul17
Object D750V3 - SN:1014
Cafration grocedura(s) QA _CAL‘OS;YQ ey 3
Calibration procedure for dipole validation kits above 700 MHz
Calration date: July 19, 2017
This caliveation corfificate documants the traceabiity 10 national slandards. which realize 1he physical units of measuremants (SI)
The measuramants and the uncertainties with confidence probatility are ghven on the folfowing pages and ar part of 1he certilicate
All calbrations have bean contucted n e closed Mbaratory laciity: environmant femperatize (22 = 3)'C and humidity < 70%
Caliteation Equpmen used (MATE cntical for casbration)
Primary Standards 1D # Cal Date (Cedificate No.| Scheduled C. n
Power meter NRP SN: 104778 (4-Apr-17 (No, 217-02521/02522) Apr-18
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Muttilateral Agreement for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* 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
refiected power. No uncertainty required.

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

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

e SAR nommalized: SAR as measured, normaiized 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%.

Certificata No: D750V3-1014_Jul17 Page 2018
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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 Extrapoiation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (220+£02)"C 410+6% 0.8 mhao/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
SAA measured 250 mW input power 2.08 Wikg
SAH for nominal Head TSL parameters normalized to 1W 8,28 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAH measured 250 mW input power 1.35 Wikg
SAR for nominal Head TSL parameters normafized to 1W 5,38 W/kg = 16.5 % (k=2)
Body TSL parameters
The lollowing parametsrs and caiculations wera applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters {220:02)°C 550+8% 0.9 mha/m =6 %
Body TSL temperature change during test <05°C —— e
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 222 Whkg
SAR for nominal Body TSL parameters normatized to 1W B.68 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 1.45 Wikg
SAR for nominal Body TSL parameters normatiized lo 1W 5.68 Wikg = 16.5 % (k=2)
Ceanificate No: D750V3-1014_Jul17 Page 3af 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5560Q+35iQ

Return Losa ~241dB

Antenna Parameters with Body TSL

Impedance, transformed to feed poim 5030Q-050
Return Loss -451dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1,036 ns |

After lang term use with 100W radiated power, only a shight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigsd coaxial cable. The center conductor of e feading line is directly connected 1o the
sacond arm of the dipole. The antenna is therefore short-circulled for DC-signals. On some of the dipoles, small end caps
are added lo the dipole arms in order to improve maiching when loaded according to the position as explained in the
*Measurement Conditions™ paragraph. The SAR data are not affected by this change. The avarall dipole length is still
according to the Standard.

No excessive force must be spplied 10 the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manulactured by SPEAG

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

Date: 19.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz: Type: D750V 3; Serial: D750V3 - SN:1014

Communication System: UID () - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o = (.89 S/m; & =41; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.49, 10.49, 10.49); Calibrated: 31.05.2017;
» Sensor-Surface: | 4mm (Mcchanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 28.03.2017
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS5252.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 58.57 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.20 Wikg

SAR(1 g) = 2.08 W/kg; SAR(10 g) = 1.35 W/kg

Maximum value of SAR (measured) = 2.81 Wikg

dB
0

-2.20
-4.40
-6.60

-11.00

0dB =281 W/heg =449 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 19.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1014
Communication System; UID 0 - CW; Frequency: 750 MHz
Medium parameters used: f = 750 MHz; o = 0.99 S/m; & = 55; p = 1000 kg/m?

Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANSI C63,19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.35, 10.35, 10,35); Calibrated: 31.05.2017:
= Sensor-Surface: L.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 28.03,2017
« Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

« DASYS2 52.10.0(1446), SEMCAD X 14.6.10(7417)

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

Reference Value = 57.61 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3,32 W/kg

SAR(I g) = 2.22 W/kg: SAR(10 g) = 1.45 W/kg

Muximum value of SAR (measured) = 2,94 W/kg

dB8
0

-2.20
-4.40
-6.60

-8.80

-11.00

0dB =294 W/kg =4.68 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredted by the Swiss Accredtation Service (SAS)

Accreditation No.: SCS 0108
m%mmum&nlnismuﬂvoWNﬂuEA

Multilateral Agr for the gnition of calibration certificates
ciient  HCT (Dymstec) Cartiticate No: DB35V2-441_ Sep17
CALIBRATION CERTIFICATE
Chisct D835V2 - SN:441
Calisration procadurels) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calbration date September 21, 2017

This callbration certificate cocuments the raceabiity 1o rafional standards, which realize the physical units of measurements (SI).
The measurements and the uncerainlies with confidence probability ara given on the following pages and ars pan of the cerdificale,

Calbration Equipment usad (MATE critical for calibration)

All cafibrations have been conducted in the clased laboratory tacility: environment lesnpeaturs (22 + 3)°C and humidity < 70%,

This caliraton cedificals shall not be reproduced excap? In tull without wiltlen approval of the laboeatoey

Primary Standards D Cal Date (Cenllicate No.) Scheduled Calibsation

Powesr metar NRFP SN 104778 Da-Apr-17 (No, 217-0252102522) Ape-18

Fower sensor NAP-291 SN 103244 D&-Apr-17 (No. 217-02521) Ape18

Power sensor NRP-291 SN: 103245 D&-Apr-17 (No. 217.02522) Ape-18

Referenco 20 dB Atenuator SN: 5068 {20k) 07-Apr17 (Ne. 217-02528) Ape-18

Type-N mismatch combination SN: 50472 / 6327 O7-Apr-17 (No. 217-02528) Ape-18

Referance Probe EX30VA SN: 7348 31-May-17 {No, EXS-7348_May17) May- 18

DAE4 SN: 0 28-Mar-17 (No. DAE4-601_Man7) Mar-18

Secondery Standards 10 ¢ Check Cate (In house) Schaculed Chack

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

Power sonsor HP BAB1A SN US37282783 07-Qct15 (In house chack Opt-16) In house check: Oct 18

Power sansor HP B4B1A SN: MYA1092317 070ct15 (In house chack Oot-18) In house chack: Oct-18

HF generator AAS SMT-06 SN: 100972 15Jun-15 {In houss check Oct-16) In house check: Oct-18

Netwark Anatyzer HP B753E SN: LUSa7380885 18:0¢t-01 (In nouse chack Oct-18) In housa chack: Oct-17
Nama Function Signature

Calibrated by Michaal Wotier Laboratary Technician M—.

Approved by: Katja Pokoic Technical Managar %g

lasusd! Seplember 21, 2017
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Accredited by the Swiss Accreditution Senica (SAS) Accreditation No.: SCS 0108
The Swiss Accredlitation Service is one of the signatories to the EA
Muitiloteral Ags for the recognition ot caiibration 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 2018

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

* SAR measurad: 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%.

Cerificate No: DB35V2-441_Sep17 Page 20l B
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Measurement Conditions

DASY system configuration, as tar as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modudar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 835 MHz £ 1 MH2
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20"C 14115 0.90 mho/m
Measured Head TSL parameters (22.020.2)"C 409 +6% 0.93 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 241 Wikg
SAR for nominal Head TSL parameters normalized to W 9.38 W/kg = 17.0 % (k=2}
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.55 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 6.07 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220'C 552 0.97 mho'm
Measured Body TSL parameters (22.0+0.2)°C 553+6% 0.98 mho/m £ 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged aver 1 cm® (1 g) of Body TSL Candition
SAR measured 250 mW input power 2.37 Wikg

SAR for nominal Body TSL parameters

normaiized to 1W

9.41 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.55 Whag
SAR for nominal Body TSL parameters normalized to 1W 6.16 W/kg = 18.5 % (k=2)

Certificate No: D835V2-441_Sep17
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.1Q-23i0

Retum Loss -321d8B

Antenna Parameters with Body TSL

Impedance, transiormed to feed point 4760-5002

Retum Loss -245d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.371 ns

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

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

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

Additional EUT Data

Manulactured by SPEAG
Manufactured on March 09, 2001
Centificate No: DB35V2-441_Sep17 Page 4 ol 8
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DASYS Validation Report for Head TSL

Date: 21.09.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f = 835 MHz; o = 0.93 S/m; & = 40.9; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe; EX3DV4 - SN7349: ConvF(10.07, 10.07, 10.07); Calibrated: 31.05.2017:
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 28.03.2017

« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

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

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

Peak SAR (extrapolated) = 3,75 W/kg

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

Maximum value of SAR (measured) = 3,28 W/kg

dB

0
g -2.40

-4.80
-1.20
-9.60
-12.00

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

Date: 21.09.2017

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

Communication System: UID () - CW; Freguency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 0.98 $/m; & = 55.3; p = 1000 ke/m’
Phantom section: Flat Section

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

DASY32 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.2, 10.2, 10.2): Calibrated: 31.05.2017:
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 28.03.2017
» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

« DASYS5252.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 59,66 Vim; Power Drift = -0.09 dB

Peak SAR (extrupolated) = 3.57 Wikg

SAR(1 g) = 2,37 W/kg; SAR(10 g) = 1.55 W/kg

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

d8
0

-2.40
-4.80
-1.20
-9.60
-12.00

0dB =312 W/kg =494 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration procedure for dipole validation kits above 700 Mz
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- Report No:
FCC ID: ZNFQ610FA

COLTD. HCT-SR-1803-FC002-R1
Calibration Laboratory of A, Schweizerischer Kalibrierdienst
Schmid & Partner e g Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switzertand % nﬁ\\\\“} S swiss Calibration Service
Accredited by Ihe Swiss Accraditation Servics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sorvice is one of the signatories to the EA
Multilateral Agreement for the racognition of calibration cecilicates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

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

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

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

o 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
muiltiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Ceniticate No: D1800V2-2d006_Novi7 Page 2 of 8
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HCTCO,,LTD.
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz2 =« 5mm
Frequency 1800 MHz & 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220+02)°C 397=26% 1.38 mho/m 4+ 6 %
Head TSL tomperature 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 9.63 W/kg
SAR for nominal Head TSL parameters normalized 1o 1W 38.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAA measured 250 mW Input power 5.01 Wikg

SAR for nominal Head TSL parameters

normalized fo TW

20.1 Wikg = 16.5 % (k=2)

Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220*C 53.3 1.52 mha/m
Measured Body TSL parameters (220+02)°C 52526% 1.52 mho/m =6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 09.75 Whkag
SAH for nominal Body TSL parameters nomalized to 1W 38.9 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input powar 5.00 Wikg
SAR for naminal Body TSL parametars nomualized to 1W 20.3 Wikg = 16.5 % (k=2)

Caertificate No: D1800V2-2d006_Nov17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to teed point 680-730
Return Loss -21.7dB
Antenna Parameters with Body TSL
Impedance, transformed 10 fesd point 4290-80K2
Retum Loss - 20.0 dB
General Antenna Parameters and Design
[ Electrical Delay (one directian) l 1208 ns

After leng term use with 100W radlated powar, onty 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 fine 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 fo 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 stil

according to the Standard,

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

feedpont may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on July 23, 2001

Certiticate No: D1500V2-2d006_Nov17
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HCTCO,,LTD.

DASYS5 Validation Report for Head TSL

Date: 15.11.2017

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DI1800V2; Serial: D1800V2 - SN:2d006

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

Medium parametens used: f= 1800 MHz: o = 1.38 S/m; & = 39,7, p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.56, 8.56, 8.56); Calibrated: 31.05.2017;
Sensor-Surface: |.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sa601; Calibrated: 26,10.2017

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

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

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

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

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1

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

Maximum value of SAR (measured) = 14.9 W/kg

dB

1]

-3.60

-7.20

-10.80

-14.40

0dB =149 Wikg = 11.73 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 15,11,2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DIS0OV2 - SN:2d006

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

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

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

DASYS52 Configuration!
e Probe: EX3DV4 - SN7349; ConvF(8.38, 8.38, 8.38); Calibrated: 31.05.2017:
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

o DASYS5252.10.0(1446); SEMCAD X 14.6.10(7417)

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

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

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) = 9.75 W/kg; SAR(10 g) = 5.09 W/kg

Maximum value of SAR (measured) = 14.5 W/ikg

dB8
0

-3.00
-6.00
-9.00

-12.00

-15.00

0dB =145 Wikg=11.61 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFQ610FA
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Calibration Laboratory of S, Schweizerischer Kalibrierdiens!
Schmid & Partner {?%i Service u:e:wm:m i
Engineering AG e Servizio svizzero di taratura
Zeughaussirasse 43, B004 Zurich, Switzeriand % ,‘ﬁ‘\f Swiss Calibration Service

Accradied by the Swiss Accreditation Seevice (SAS)
The Swiss Accreditation Secvice is one of the signatories to the EA
Multilateral Agreement for the recognifion of cafibration cenificates

HCT (Dymstec)
|[CALIBRATION CERTIFICATE

Accraditation No.; SCS 0108

Client Certificate No: D1900V2-5d032_Mar17

Object D1900V2 - SN:5d032
Calloeation procadurads) QA CAL-05.v8 .

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

Thig calibeation certficato documents the iraceabillty to nationai standards, which resize the physical units of measuremants (S1)
The measyrements and tha uncerairties with confideénce probabiity are given on the following pages and are part of the certdicate.

Primary Standards

Calbrabon Equipment used (MATE ciitical tor calibestion)

DA

A calitvations have baen conducted in the closed labosmoey facility: anveonment temporature {22 + 3°C and humidity < 70%

Natwork Analyzer HP 8753

Cafibrated by.

Approved by:

[ This calibration cartificate shak not be reproducad except i full without witten appeoval of the laboatory

SN US37390585

Name
Johannes Kurikka

Katja Pokovic

18-0ct-01 (In houss check Oct-16)

Funcsian
Laboratory Technician

Technical Managor

Cal Date {Contificalo No.) Scheduded Calbration

Fawsr mater NAP SN: 104778 06-Apr-16 (No. 217-02288/02286) Apr-17
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DAEA SN: 801 0d-Jan-17 (No. DAE4-801_Jan17) Jan-18
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Power matar EFM.442A SN Q83748074 07-Oct-15 (in house chack Oct16) In house chack: Oct-18
Power sensor HP B4B1A SN US3T202783 07-0ct-15 (in house chack Ogt-16) In house chack: Oct18
Powear sensor HP BAB1A SN, MY41002317 07-0ct-15 {in housa check Oct-16) n house chack: Oct18
RF generator R4S SMT-08 SN: 100572 15-Jun-15 (i house check Oct-16) In house chack: Dot-18

In house check: Cct-17
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tasued: March 23, 2017
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HCT COLLTD. HCT-SR-1803-FC002-R1
Calibration Laboratory of A, S Schwaizarischer Kalibe
Schmid & Partner %\\://E : E’.‘«: Service sulsse d'étalonnage

Engineering AG b= C gervizio svizzero di teratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand % ,‘ﬁ‘\,\? S swiss Calibration Service
Accreditar by the Swiss Accradifation Sarvios {848) Accreditation Ne.: 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, "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, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequancy range of 300 MHz to 3 GHz)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerfificate 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
parailel 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 iow
reflected power. No uncertainty required.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a narmal 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 Vearsion DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 1800 MHz + 1 MHz
Head TSL parameters
The following paramaeters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 400 1.40 mho/m
Measured Head TSL parameters (22.0+0.2}'C 403+6% 1.38 mho/m £ 6 %
Head TSL temperature changeo during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 ocm?® (1 g) of Head TSL Condition
SAA measured 250 mW input power 9.91 Wikg
SAR for nominal Head TSL parameters normalized to TW 40.0 Wikg = 17.0 "% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 518 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22p'C 533 1.52 mho/m
Measured Body TSL parameters {220+02)"C 541 +6% 1.50 mho'm = 8 %
Body TSL temperature change during test <05°C — eee
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5,30 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 21.4 W/kg = 16.5 % (k=2)
Certificate No; D1800V2-50032_Mar17 Page 30l 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 51.702+53Q

Return Loss -253d8

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 4710Q+82[

Retum Loss -231d8

General Antenna Parameters and Design

Electrical Detay (one direction) | 1.184 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 centaer conductor of the feeding line is directly connected to the
second arm of the dipote. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipcie arms in order to improve matching when loaded according to the position as explained in the
‘Mezsurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufaciured by SPEAG
Manufacturad on March 17, 2003
Certificate No: D1900V2-5d032_Mar17 Page 4of 8
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.38 S/m; £ =40.3; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.12.2016;

Sensor-Surface: |.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 04.01.2017
Phantom: Flat Phuntom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

DASYS52 52.8.8(1258). SEMCAD X 14.6.1((7372)

Date: 21.03.2017

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value = 107.2 V/im; Power Drift =-0.07 dB
Peak SAR (extrapolated) = 18,6 W/kg

SAR(1 g)=9.91 W/kg: SAR(10 g) = 5.18 W/kg
Maximum value of SAR (measured) = 15.4 W/kg

-3.60

-7.20

-10.80

-14.40

0dB =154 W/kg =11.88 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN:54032

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

Medium parameters used: £= 1900 MHz; o = 1.5 S/m; e = 54.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/TEC/ANST C62.19-2011)

DASY3S2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2016:;
« Sensor-Surface: L4mm (Mechunical Surface Detection)
= Electronics: DAE4 Sn601: Calibrated: 04.01.2017
« Phantom: Flut Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002

« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 104.1 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) =53 W/kg

Muximum value of SAR (measured) = 14.9 Wikg

-3.40

T ]
=

-6.80

-10.20

-13.60

-17.00

0dB =149 Wikg=11.73 dBW/kg
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Impedance Measurement Plot for Body TSL
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HCTCO,LTD.
Calibration Laboratory of S, Schweizorischar Kalibrierdienst
Schmid & Partner % S Service m—:-mmge
Engineering AG =i C Servido svizzero &l taraturs
Zeughausstrasac 43, 8004 Zurich, Switzerland 2% ,'ﬁ.\,\? S Swiss Callbration Service

Accredited by the Swiss Accrediation Service (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Muitilateral Age for the recognition of calibration certificates

cienn  HCT (Dymstec)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Cortificate No: D2450V2-965_Feb18

Object

Calbration procedure(s)

Cafbration date

D2450V2 - SN:965

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

February 16, 2018

Cadbration Equipment used (MATE critical loe calitiration)

This cadbration cenlificate documents fhe traceabiity to national standards, which realize the physical units of measurements (SI).
Tha measurements and the uncartainties with confidence probabilty ae given on the following pages and a7rs parn of the centicste.

Al calitestions have baen conductad In the closed laboemiory facility; anvirenmant temperature (22 = 3)'C and humidity < 70%

ek

Issued: February 19, 2018

This cadbration cerificate shall not be reproducad excapt in full withowt written approval of the laboratory.

Primary Standards (D¢ Cal Date (Certificate No.J Scheduled Calbration
Powes mater NAP | SN 104778 O4-Apr-17 (No. 217-02521/025272) Apr-18
Powes sensoe NRP-289) | 83 103244 04-Ape-17 (Na, 217-02521) Apr-18
Power sansor NRP-Z91 | SN 105245 O4-Ape-17 (No. 217-02522) Apt-18
Rederonce 20 dB Attenusioe | SN: 5058 (20K) 07-Apr17 (No. 217.02528) Apr-18
Type-N mismatch combination | SN: 5047.2/06327  O7-Ape-17 (No. 217-02529) Apt-18
Aoteronce Probe EX30VA | a8 7348 30-Doc-17 (No. EX3-7349_Deci7) Déc-18
DAE4 | SN 81 2600117 (No. DAE4-801_Cet17) Det-18
Secondary Slandarss lioe Check Date | house) Scheduded Chuck :
Power mater EPM-4424 SN: GB37480704 07-Oci-15 (in house chock Oct-18) in house check: Oct-18
Power sensor HP B4B1A SN: UB37282763 07-0c1-15 (i house check Oct-16) In houss check: Oct-18 }
Power sensoc HP 84614 15N MY 41082317 07-Oci-15 (in house check Oct-16) In housa check; Oct-18
AF generalor RSS SMT.08 SN 100972 15-2un-15 {in house check Oct-16) In howss check: Oct-18
MNetwork Anatyzar HP 8753E SN 1537390585 18-Oct-01 (in house check Oct+17) In housa check: Oct-18
Name Function Signaturn
Cadbrated by: Machas| Weber Labormtory Techaian Iw
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Accredited by the Swiss Accreditation Sardce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 10 the EA
Muitilaterat Age for the recognition of catibration 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.

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

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

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

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

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

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

Certificate No: D2450V2-965_Feb18 Page 20l 8

F-TP22-03 (Rev.00) 234 / 251 HCT CO.,LTD.



HCT-SR-1803-FC002-R1

HCTCO,LTD.

FCC ID: ZNFQ610FA

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS Vs2.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 332 1.80 mho/m
Measured Head TSL parameters {220+02)C 379+8% 1.87 mho/m =8 %
Head TSL temperature change during test <05"C aen -
SAR result with Head TSL
SAR averaged over 1 civ® (1 g) of Head TSL Condition
SAR measured 250 mW input powar 13.1 Wiy
SAR for nominal Head TSL parameters normalized to TW 51.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Hoad TSL candition
SAR measurad 250 mW input power 6.07 Wikg
SAR for nominal Head TSL parameters normalized to TW 23.9 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied,
Temperature Peormittivity Conductivity
Nominal Body TSL parametars 220"C 52.7 1.85 mho/m
Measured Body TSL parametors {220=+02)C 514:6% 204 mho/m =6 %
Body TSL temperature change during test <05°C e -
SAR resuit with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Caondition
SAR measured 250 mW input power 12.9 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

50.2 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm? (10 g) of Body TSL condition
SAR measured 250 mW input power 5.98 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 23.6 W/kg = 16.5 % (k=2)

Cenificate No: D2450V2-865_Feb18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5490+42i0

Retumn Loss -242d8

Antenna Parameters with Body TSL

Impedance. transformed to feed point 5090+63[Q

Ratumn Loss -24.0dB

General Antenna Parameters and Design

I Electrical Delay (one direction) ] 1163 ns ]

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

The dipole Is made of standard semirigid coaxial cable, The center conductor of the leeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this changa. The overall dipole length s still
according to the Standard

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 18, 2014

Cartificate No: D2450V2-965_Feb18 Page 4 of B
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DASYS5 Validation Report for Head TSL

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

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

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

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

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

o DASY52 52.10.0{1446), SEMCAD X 14.6.10(7417}

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

Reference Value = 112.7 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 26.2 Wikg

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

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

dB
0

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB =207 W/kg = 13.16 dBW/kg

Certflicate No: D2450V2.985_Fob18 Page 5 of 8
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Impedance Measurement Plot for Head TSL

15 Feb 2018 14100117
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DASYS5 Validation Report for Body TSL

Date: 16,02.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

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

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01); Calibrated: 30.12.2017:
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Su601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (back): Type: QD 000 PS0 AA; Serial: 1002

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

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

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

Peak SAR (extrapolated) = 25.8 Wikg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5,98 W/kg

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

dB
0

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =20.0 Wikg = 13.01 dBW/kg

Cenificate No: D2450V2-965_Fabi8 Page 7ol B
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Impedance Measurement Plot for Body TSL
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Accrediied by the Swiss Accrediation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag

for the

Client

gnition of calibration certificates

Accreditation No: SCS 0108

Certificate No: D2600V2-1106 Dec17

CALIBRATION CERTIFICATE

Object

Cadbration proceduse(s)

Calbration date:

D2600V2 - SN:1106

Calibration procedure for dipole validation kits above 700 MHz

Dacember 15, 2017

This calbration cerlificite documaents the traceablity 10 national standards, which
The measuremants and the uncertainties with confidence probabillty are given an the fallowing papes and ara part of the cartficats.

Calivration Equipment used (METE cntical tor calibration)

o<

=

X~ | 7
coboksl 2ok b,

All cadbrations hiave been conductad in the closed lehonstory facility: arveronment semperature {22 4 3)°C ang Numidity < 70%

This calorabon cedificats shall not be reproduced excapt In full without wittien appeoval of the laboratory,

Primary Stasusards D3 Caf Date (Cartilicate No,) Schedulad Callbeation

Powar mater NRP SN 104778 04-Apr17 (No. 217-0252102522) Apr-18

Power sensor NfFP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NAP-Z91 SN: 108245 04-Apr17 (No. 217-02522) Apr-18

Reference 20 d8 Attenuator SN: 5058 {20) 07-Apr-17 (No. 217-02528) Apr18

Type-N mesmatch combination SN: 50472 1 06327 O07-Apr-17 (No. 217-02529) Apr-18

Reference Probe EXIDV4 SN: 7345 3t-May-17 (No. EX3-7349_May!7) Maoy-18

DAES SN: 601 26-0ct-17 (N0, DAE4-601_0Oct17) Oct-18

Sacondary Standards 1D & Check Date (in house) Schaduled Chack

Power meter EPM-4424, SN: GBav4B0704 07:0ct-15 (In housa check Oct-16) In housa check: Cet-18

Power sarscr HP 0481A SN: USaraaz7e3 07:0ct-15 (in house check Cct-16) In house check: Oct-18

Power sensor HP 8481A SN: MYar0gat? 07:0c1-15 (in housa check Oct-186) In housa check: Oct-18

AF generator RAS SMT-08 SN: 100072 15-Jun-15 {In house chack Oct-16) In hausa check: Oct-18

Netwaork Analyzar HP 8753E SN USAT330585 18-00t01 (n houss check Oct-17) In house check: Oct-18
Name Function Signaturs

Appraved by: Kaljs Pokovic Tochnical Mariager ; / Zf,

Issund: Decamber 18, 2017
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Accradied by the Swiss Accraditation Seevice (SAS) Accreditation No.: SCS 0108

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

Multilateral 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 available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

SAR measured: SAR measured al 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: D2600V2-1106_Dect7 Page 20of 8
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Measurement Conditions
DASY system configuration, as far as not giver on page 1.
DASY Version DASYsS V52.10.0
Extrapoiation 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 380 1.96 mho/m
Measured Head TSL parameters (220x02)"C 37126% 203 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 powsar 14,5 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 56.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.35 Wkg
SAR for nominal Head TSL parameters normalized to 1W 25,0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0"C 525 2.16 mho/m
Measured Body TSL parameters (220+£0.2)°C 510+8% 222 mho/m + 6 %
Body TSL temperature change during test <05*C e -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Candition
SAR measured 250 mW input power 13.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 54.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.13 Wikg
SAR for nominal Bady TSL parameters normalized to 1W 242 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, translormed to feed point A780-8310

Return Loza -2t.2dB

Antenna Parameters with Body TSL

Impedancae, transformed 1o feed point 4470-59[Q

Return Loss -21.6dB

General Antenna Parameters and Design

| Electrical Delay (one direction) [ 1.150 ns |

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

The dipole s 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 shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on February 18, 2015
Certificato No: D2600V2-1106_Dec17 Page 4 of B
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DASYS5 Validation Report for Head TSL
Date: 15.12.2017

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106
Communication System: UID 00 - CW; Frequency: 2600 MHz
Medium parameters used: = 2600 MHz; 0 = 2.03 S/m; & = 37.1; 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): Calibrated: 31.05.2017:

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

» Electronics: DAE4 Sn601; Culibrated: 26.10.2017

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

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

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

Reference Value = 113.0 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.35 W/kg

Maximum value of SAR (measured) = 23.6 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 23.6 W/kg = 13.73 dBWikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: [5.12,2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106

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

Medium purameters used: f = 2600 MHz; o = 2.22 S/m; & = 51; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(7.94, 7.94, 7.94); Calibrated: 31.05.2017;
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (back), Type: QD 000 P50 AA; Serial: 1002

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

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

Reference Value = 104.4 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 29.9 Wikg

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

Maximum value of SAR (measured) = 22.4 W/kg

dB

-5.00

-10.00
-15.00
-20.00

-25.00

0 dB = 22.4 W/kg = 13.50 dBW/kg

Certilicate No: D2600V2-1106_Dec17 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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info@speag.com, hitp /iwvvaw.speag com

Certificate of conformity / First Article Inspection

Item Triple Modutar Flat Phantomn V5.1
Type No QD 000 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-B268 Mannenbach, Switzertand
Tests

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

Test Requirement Details Units tested
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the botiom area
Material Dielectric parameters for required | 200 MHz — 6 GHz - Material
parameters frequencies Relative permittivity 3- 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids, | Material
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
accoerding to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

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

{2] IEC 62208 - 1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February
2005

[3] |EC 62208 ~ 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters”, March 2010

[4] KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

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

Report No:
HCT-SR-1803-FC002-R1

Date 16.07.2015
e
Signature / Stamp
Ww Brarectrp AG
rm;v 13 004 =
AL ‘4-3 oI Fam td 2459779
s)ea.; o, FEg AW, spoaqcnm

DocNo  BB1 - QD 000 PS1C-0
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Attachment 5. — SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). 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. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Harts grove.

Ingredients Frequency (MHz)
(% by weight) 835 1750 2 450 — 2 700
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 411 51.7 40.45 53.06 52.6 68.8 54.9 70.17 71.88 73.2
Salt (NaCl) 1.4 0.9 1.45 0.94 0.4 0.2 0.18 0.39 0.16 0.1
Sugar 57.0 47.2 57.0 449 0.0 0.0 0.0 0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0.0 0.0 0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0
DGBE 0.0 0.0 0.0 0.0 47 31 44.92 | 29.44 7.99 26.7
Diethylene glycol
hexyl ether ) ) ) )
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M 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-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter
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Attachment 6. - SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

SAR Brobe e Dielectric Parameters CW Validation Modulation Validation

8 3967 |EX3DV4| Head | 750 | 1014 | 2018-02-08 421 0.90 PASS | PASS | PASS | N/A N/A N/A
8 3967 |EX3DV4| Body | 750 | 1014 | 2018-02-09 56.0 0.98 PASS | PASS | PASS | N/A N/A N/A
8 3967 |EX3DV4| Head | 835 | 441 | 2018-02-08 41.6 0.91 PASS | PASS | PASS |GMSK| PASS | N/A
8 3967 |EX3DV4| Body | 835 | 441 | 2018-02-09 55.4 0.99 PASS | PASS | PASS |GMSK| PASS | N/A
12 7370 |[EX3DV4| Head | 1750 |2d006| 2017-11-29 40.1 1.41 PASS | PASS | PASS | N/A N/A N/A
12 7370 |[EX3DV4| Body | 1750 |2d006| 2017-11-29 53.3 1.50 PASS | PASS | PASS | N/A N/A N/A
12 7370 |[EX3DV4| Head | 1900 |5d032| 2017-09-04 40.1 1.42 PASS | PASS | PASS |GMSK| PASS | N/A
12 | 7370 |EX3DV4| Body | 1900 |5d032| 2017-09-05 53.3 1.53 PASS | PASS | PASS |GMSK| PASS | N/A
8 3967 |EX3DV4| Head | 2450 | 965 | 2018-02-27 39.2 1.83 PASS | PASS | PASS |OFDM| N/A | PASS
8 3967 |EX3DV4| Body | 2450 | 965 | 2018-02-27 52.8 1.94 PASS | PASS | PASS |OFDM| N/A | PASS
8 3967 |EX3DV4| Head | 2600 | 1106 | 2018-02-08 39.1 1.94 PASS | PASS | PASS | NA N/A NA
9 3967 |EX3DV4| Body | 2600 | 1106 | 2018-02-09 52.3 217 PASS | PASS | PASS | NA N/A NA

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
D01v01r04.
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