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Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity In free space

ConvF sansilivity in TSL / NORMx.y,z

DCP diode comprassion point

CF crest factor (1/duty_cycle) of the RF signal

AB.CD maodulation dependent linearization parameters

Polarization  rotation around probe axis

Polarization & § rotation around an axis that is in the piane normal to probe axis (at measurement center),

Le., 8 = 0 ls normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
<)

d)

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

IEC 62209-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-moumod devices used pext to the ear (frequency range of 300 MHz to 8 GHz)", July 2016

IEC 62209-2, "Procedure to determine the Specific Absarption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Mothods Applied and Interpretation of Parameters:

NORMy,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, { > 1800 MHz: R22 wavwguide)
NORMx.y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-fisid
uncertainty inside TSL (see below ConvF).

NORM(f)x.y,z = NORMx.y,z * frequency_response (see Frequency Response Chart). This inearization is
implemented in DASY4 scftware versions Iater than 4.2, The uncertainty of the frequency response is Included
mn the stated uncertainty of ConvF.

DCPxy.2: DCP are numerical linearization parameters assessed basad 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 s not calibrated but determined based on the signal
characteristics

Ax,y.z; Bx.y.z: Cxy,z;: Dx.y.z: VRxy,z: A, B, C, D are numerical linearization parameters assessed based on
Ihe data of power sweep for specific modutation signal. The parameters do not depend on frequency nar
media, VA is the maximum caSbration range expressed in RMS voltage across the diode.

ConviF and Boundary Effect Parameters: Assessed in flat phantom using E-fisld (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using anatytical fisld distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters appled far
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 1o improve probe accuracy close 1o the boundary. Tha sensitivity in TSL comesponds
to NORMx.y,z * Conv whereby the uncertainty corresponds 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 (3D deviation from isotropy): in & fleid of low gradienis realized using a flat phantom
expasaed by a paich antenna.

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

Connector Angle: The angle is assessed using the information gained by determining the NORMx (na
uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters

Sensor X Sensor Y Sonsor Z Unc (kw2)
Norm (uV/i{(V/m)*)" 0.61 0.56 0.55 +10.1 %
BCP (mV)" 98.6 98.7 93.8

mdulation Calibration Parameters

uiD Communication System Name A e c D VR Unc™
d8 d8vpV dB mV (=2}
0 cw 3 0.0 0o 1.0 0.00 159.5 £30%
Y. 0.0 0.0 1.0 1445 |
z 0.0 0.0 1.0 1536 |
Note; For details on UID parameters see Appendix
Sensor Model Parameters
’ c1 | c2 a T T2 T3 T4 5 T6
fF | F v ms.V™* ms.V™ ms v v
i X 4458 | 3440 37.65 12.56 D.469 51 0.000 0.545 1.011
¥ 4515 | 3424 | 3662 1566 | 0.128 51 | 0748 | 0385 1.008
| Z 41687 | 3240 38.09 10.33 0.420 51 | 0.000 0.515 1.011

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

* The uncedaintes of Narm XY Z do not affect {he E™-field uncertanty mede TSL (see Pages 5 ang 6)

* Numarical linaasization parameter uncerainty nal requined.

! Uncertainty i datormined using the max. deviation from linesr responss applying rectangular distnbution and is expressed for the squars of the
finld value.
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EX30V4- SN.3797 November 22, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Head Tissue Simulating Media

o Relative Conductivity | 2 Dopth ® Unc
)€ | Permittivity© (sim)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 11.69 11.69 11.69 0.00 1.00 £133%
300 453 0.87 10.93 10.93 1093 0.08 1.25 £13.3%
450 435 0.87 10.34 10.34 10.34 0.15 1.25 £133%
750 419 0.89 9.58 9.58 9.58 0.49 0.80 £120%
835 415 0980 9.27 .27 9.27 0.49 0.85 £120%
200 415 097 9.08 9.08 9.08 0.47 0.87 £120%
1450 40.5 1.20 8.00 8.00 8.00 0.38 0.80 £120%
1750 40.1 1.37 7.93 7.93 7.93 0.39 0.80 £120%
1800 40.0 140 7.85 7.85 7.85 0.39 0.85 +12.0%
2300 385 1.67 751 7.51 751 0.38 0.85 2120%
2450 30.2 1.80 715 7.15 7.15 0.38 0.88 $120%
2600 39.0 1.96 6.97 6.97 5.97 0.38 0.88 +12.0 %
3500 3re 2.91 6.68 6.68 6.68 0.25 1.20 +13.1%
5250 359 4.71 510 510 510 0.35 1.80 131 %
5600 358 507 4.56 4.56 4.56 0.40 1.80 £13.1%
5750 354 522 474 | 474 474 0.40 1.80 £13.1% ¢

“ Froquency validty ahove 300 MHz of = 100 MHz onty applies for DASY i 4 and higher [s2e Page 2), efe L  restricted {o + 50 Mz, The
uncertainty = the RSS of the CornF unoertainty at catbration frequency and tha uncartanty for the indicated fequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MMz for ConvF assassments a1 30, 64, 128, 150 and 220 MHz ruspectively. Above 5 GHz tfrequency
nwmbemmmwznow:.

" A frequencies below 3 Gi4z. the walidity of tesue parametans (& and «) can be relaxed 10 £ 10% if liquid compensason f = applied Yo
meanred SAR values. At fraquencies above 3 GHz, the validity of lissus patametens (z and o) = resincted 1o ¢ §% thuncm.nyamoRSSd
the ConvF uncertainty for indicatod taiget lissue parameters.

“ AlphavDegith ave detenminad during calbrasion, SPEAG that the Aation due to the boundary effect afler compensation i
ambssman:1%hvhqumnsbcb~36ltmnbehn32$ﬁrfm;mcmmum:atunycmmmmmnmmmm
diamater from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Canductivity Depth Une

1(MH2)¢ | Peormittivity" (8im)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (=2}
150 61.9 0.80 11.16 11.16 1116 | 000 | 100 | #133%
300 58.2 0.92 1089 | 1089 | 1088 | 0.05 115 | #13.3%
450 56.7 0.94 1046 | 1046 1046 | 0.08 120 | +133%
750 55.5 0.96 9.53 9.53 953 0.41 096 | +12.0%
836 55.2 0.97 g.27 9.27 9.27 053 | 080 | $120%
1750 53.4 1.49 1.88 7.88 7.88 038 | 086 | $120%
1500 53.3 1.52 7.61 7.61 7.61 042 | 085 | +120%
2300 52.8 1.81 7.39 7.39 7.39 032 | 096 | +120%
2450 52.7 1.95 7.23 7.23 7.23 038 | 088 | +120%
2600 52.5 216 7.00 7.00 7.00 028 | 088 | £120%

5250 439 5.36 4.61 461 | 481 0.40 1.90 | £13.1% |

5600 485 5.77 4.06 4.06 4.06 0.45 190 | +$131%
5750 483 594 432 | 432 432 | 045 180 | £131%

© Froguency validity above 300 MHz of = 100Mmm0v¢ndlnfUrDASYM4undhth(mPagoll 956 L& restricted to + 50 MHz. The
uncertanty o the RSS of tha Conv® uncenainty st caitvation requency and the uncertairty for the indicated frequency band. Frequency valdity
below 300 Mz Is + 10, 25, 40, 50 and 70 MHz for GonvF sasessmenss at 30, B4, 128, 150 and 220 MMz respactvely. Above 5§ GHz frequency
vald!yanbeexmudndwﬂmlw
At frequencies below 3 GHz, the validity of fiseus parameters (c and o) can be relaxed 1o £ 10% if liquid compersaton formula t5 appiied 10

maasured SAR vafues. Al frequencies above 3 Gz, the valldity of tissue parameters (& and o) & resiricted 1o + 5% The uncectainey # the RSS of
lho ConvF unceetainty for ndicaled 1arget tssue parameters.

% AlphalDapth are determingd during calrason. SPEAG warrants that Ihe remaining deviation due % the boundary effact after compensation is
always fess than ¢ 1% for frequencies balow 3 GHZ and below 2 2% fir freguancies betwean 3-8 Gz at any distance targar than half the peoba 1ip
diameter from the boundary
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FCC ID: ASLSMJ415N

Report No: HCT-SR-1810-FC001

EX3DV4- SN:3797

Frequency Response of E-Field

\
/

lized

Frequency respanse (norma
"
o

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

(TEM-Cell:ifi110 EXX, Waveguide: R22)
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FCC ID: A3LSMJ415N Report No: HCT-SR-1810-FC001

EX3DV4- SN:3Ta7

Novamber 22, 2017

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
. “ L L .
o X Y 4 Tt X

Error jdB}

Rot [']

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARcad)
(TEM cell , fo = 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cerificate No: EX3-3797_Nov17 Page 9of 38
F-TP22-03 (Rev.00) 155 / 226

HCT CO.,LTD.



aCT
HCTCO,LTD.

FCC ID: A3LSMJ415N Report No: HCT-SR-1810-FC001

EX30V4- SN:3797 November 22, 2017

Conversion Factor Assessment

=835 MHz WGLS R9 (H_conv) f= 1800 MHz WGLS R22 (H_convF)

Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz

Devialion

-0 -08 08 -04 02 00 02 04 0B

08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters

Sensor Arrangement I Triangular
Cannector Angle () 59.9
“Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode ' disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm |
Tip Length ) 9 mm |
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point Tmm
Probe Tip to Sansor Y Calibration Paint 1 mm
Probe Tip to Sansor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
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Appendlx' Modulation Calibration Parameters
Communication System Name A B8 [ D VR Max
dB | dBipv d8 mv Unc"
(k=2)
[ cW X_|_ 000 0 100 | 000 | 1505 | £30%
Y | 000 0.0 1.00 445
= Z | 000 0.0 1.00 153.6
010 | SAR Vaidation (Squace, 100ms, T0ms) | X | 240" | 8677 | 1069 | 1000 | 200 | £96%
Y | 627 | 7601 | 1432 200
Z | 200 | 5493 | 958 20,0
éo:g 1+ [ UMTS-FDD (WCDMA) X | 080 | 6592 | 1403 | 000 | 1500 | *96%
Y | 107 | 6635 | 1578 1500
Z | 082 | 6474 | 13.07 150.0
10012- | [EEE 802.11b WiFi 2.4 GHz (D85S, 1 X | 109 | 6334 | 1485 | 041 | 1500 | 96 %
CAB | Mbps)
Y | 118 | B427 | 1565 1500
Z 05 | 6276 | 14.32 150.0
10013 | IEEE 802.11g Wiri 2.4 GHz (DSSS- X | 480 | 8661 | 1713 | 146 | 1600 | +96%
CAB OFDM, 6 Mbps)
Y | 486 | 6682 | 1730 150.0
Z| 4m 66.51 | 17.02 150.0
10021- | GSM-FDD (TOMA, GMSK) X | 10000 | 11508 | 2760 | 839 | 500 | t96%
DAC
Y | 10000 | V1584 | 2754 50.0
Z | 10000 | 11348 | 26.80 50.0
10023- | GPRS-FDD (TDMA. GMSK, TN 0) X | 10000 | 11455 | 2749 | 957 | S00 | =96 %
DAC
Y_| 10000 | 114.83 | 27.29 500
Z | 10000 | 112.89 | 26.58 50.0
10024~ | GPRS-FDD (TDMA. GMSK, TN 0-1) X | 100.00 | 11475 | 2646 | 656 | 600 | £96%
DAC
Y | 10000 | 11627 | 27.07 800
Z | 10000 | 113.07 | 2648 60.0
10025- | EDGE-FDD (TDMA, BPSK. TN 0) X | 7470 | 7482 | 2930 | 1257 | S00 | t96%
DAC
Y | 2115 | 13125 | 5388 50,0
Z | 441 | 7326 | 2844 50.0
10026- | EDGE-FDD (TDMA. BPSK. TN 0-1) X'| 053 | 9485 | 3446 | 956 | 600 | t06%
DAC
Y | 1658 | 11185 | 4119 60.0
Z | 7.97 | 088 | 3305 60.0
10027- | GPRSFDD (TDMA. GMSK, TNG-1-2) | X | 10000 | 11544 | 2586 | 480 | 800 | £96%
DAC
Y_| 10000 | 11672 | 27.45 800
Z | 10000 | 11319 | 2470 800
10028- | GPRS-FOD (TOMA. GMSK, TN O-1-23) | X | 10000 | 11628 | 2556 | 355 | 1000 | =96%
DAC
Y | 10000 | 122.38 | 28.35 100.0
Z | 10000 | 11267 | 23.74 100.0
10028- | EDGE-FOD (TDMA, 8PSK. TN 0-1-2) X| 574 | B245 | 2835 | 780 | 800 | :06%
DAC
Y | 735 | 8949 | 3167 80.0
Z | 499 | 7962 | 2722 80.0
10030- | IEEE802.15.1 Bluatooth (GFSK. DH1) | X | 100.00 | 11286 | 2516 | 530 | 700 | +96%
CAA
Y | 10000 | 11519 | 26.20 700
Z | 10000 | 11073 | 2385 70.0
10031- | IEEE802.15.1 Blustooth (GFSK, DH3) | X | 10000 | 10627 | 18.62 | 188 | 1000 | £86%
CAA
Y| 10000 | 12237 | 2689 100.0
Z | 10000 | 9582 | 1553 100.0
Cetificate No: EX3-3797_Nov17 Page 12 of 38
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10032- IEEE 802.15.1 Biuetooth (GFSK, DHS) X | w000 | 9550 | 1493 | 117 [ 1000 [ 296%
CAA

Y | 10000 | 131.76 | 2953 100.0

Z1 017 60.00 3.3 100.0
10033. IEEE 802.15,1 Blustooth (PV4-DQPSK, | X | 97.77 | 12847 | 3474 | 530 70.0 196%
CAA DH1)

Y | 10000 | 13185 | 3584 70.0

Z | 3435 | 11232 | 30.19 70.0
10034- IEEE 802.15 1 Bluatooth (PU4-DAPSK, X | 415 8194 | 1360 | 188 | 1000 | 296%
CAA DH3)

Y | 1001 9499 | 2425 100.0

Z 254 7543 | 1660 100.0
10035- IEEE B02.15.1 Biustooth (PI4-DQPSK, | X 2.08 7357 | 1610 | 117 | 1000 | £96%
CAA DH5)

Y| 372 B1.89 | 1976 100.0

Z A0 69.26 | 1375 100.0
10038- |IEEE 802.15.1 Bluotooth (8-DPSK, DH1) | X | 100.00 | 130.33 | 3505 | 530 700 | £96%
CAA

Y | 100.00 | 132.44 | 36.07 70.0

Z | 9185 | 127.90 | 34.01 70.0
mr- IEEE 802,15.1 Bluslooth (8-DPSK, DH3) | X 3.68 BD4S | 1906 | 188 | 1000 | £96%

Y | 846 9274 | 2357 100.0

Z 2.31 7405 | 16.16 100.0
10038~ | IEEE 802 15.1 Bluelooth (8-DPSK. DH5) | X 212 7409 | 1643 | 117 1000 | *96%
CAA

Y | 380 | 8252 | 20.11 00.0

Z 1.51 60.62 | 14.03 100.0
1003%- | CDMAZ2000 (1xRTT, RC1) X 1.3 6783 | 1294 | 000 | 1500 | +66%
CAB

Y 1.85 7245 | 1557 150.0

T Z 1,03 6514 | 1107 150.0

10042- | 1S-54 /I1S-136 FDO (TOMAIFOM, Plid- X | 100,00 | V1031 | 2473 | 778 50.0 +96%
CAB DQPSK. Halfrate)

Y | 10000 | 111.36 | 2506 50.0

Z | 10000 | 108.48 | 23.72 50.0
10044- | IS-891/EINTIA-553 FDD (FOMA, FM) x 0.07 12105 | 1194 | 000 | 1500 | z86%
CAA

Y | 000 | 10680 | 336 150.0

3 0.11 12304 | 550 150.0
10048- DECT (TDD, TOMAFDM, GFSK, Full X | 10000 | 19223 | 2793 | 1380 | 250 | =898%
CAA Slot, 24)

Y | 10000 | 11340 | 27.75 25.0

Z | 10000 | 109.66 | 2678 25.0 =4l
10049- | DECT (TDD. TDMA/FDM, GFSK, Double | X | 10000 | 11307 | 2795 | 1078 | 40O 986 %
CAR Slal, 12)

Y | 10000 | 11278 | 2660 40.0

Z | 10000 | 111.30 | 2622 40.0
10056- UMTS-TDD (TD-SCOMA, 1 28 Mcps) X | 100.00 12505 | 3389 2.03 50.0 296%
CAA

Y | 10000 | 127.25 | 3477 50.0

Z | 10000 | 12380 | 3317 50.0 ]
l1:’0058-‘: EDGE-FDD (TDMA, 8PSK, TN0-1-2-3) | X | 441 7681 | 2515 | 655 | 1000 | t96%

Al

Y 510 81.07 | 27.20 100.0

3 3.93 7475 | 24.23 100.0
10058~ IEEE 802.11b WiFi 2 4 GMz (DSSS, 2 X 113 6454 | 1557 | 067 1100 | 296%
CAB Mbps)

Y 1.23 6560 | 1649 110.0

3 1.07 63.77 4.95 110.0
10060- | IEEE B02.11b WiFi 2.4 GHz (DSSS,; 5.5 | X | 10000 | 13806 | 3544 130 | 1100 | 286%
CAB Mbps)

Y | 10000 | 14255 | 37.64 110.0

Z | 1082 | 10496 | 27.34 110.0
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10061 | |EEE BOZ.11b WiFi 2.4 GHz (DSSS, 11 344 8486 | 2417 | 204 | 1100 | £96%
Mbps)

CAB
547 93.54 27.58 1100
251 79.74 22.12 1100
459 68.5 1647 0.49 1000 | 296%

10062- | |EEE B02 11a/M WiFi 5 GHz (OFDM, 6
Mbps)

L CAB

485 66.76 16.66 100.0

452 66.38 16,34 100.0
10063- |EEE 802 11am WiFi 5 GHz (OFDM, 8 461 66.63 16.59 0.72 1000 296%

. ChB Mbps)

4 67 56.87 16.77 100.0

453 66.49 16,46 100.0
10064 IEEE 802 11ah WIF| 5 GHz (OFDM, 12 4.89 66,90 16.83 0.88 1000 | =96%
CAB Mops)

495 67.13 17.01 100.0

4.80 66.76 16.70 100.0
10085« IEEE 802.11am WiFi 5 GHz (OFDM, 18 4,76 66.82 16.96 1.21 100.0 =08 %
CAB Mbps)

4.83 B67.05 17.14 100.0

4.68 55,67 16.83 100.0
10066- IEEE 802.11aM WiFi 5 GHz (OFDM, 24 478 86.86 17.15 146 1000 | £98%
CAB Mbps)

4.85 £7.08 17.32 100.0

470 8670 17.01 100.0
10067~ IEEE 802.11ah WiFi 5 GHz (OFDM, 36 5.08 67.09 1764 204 1000 | £38%
CAB Mbps)

514 67.30 178 100.0

5.00 66 .98 17.53 100.0
10068~ IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 513 67.12 17.87 255 1000 | £98%
CAB Mbps)

5.19 67.34 18.05 100.0

504 66.98 17.75 100.0
10065- IEEE 802,11a/h WiFi 5 GHz (OFDM, 64 521 67.14 18.07 267 1000 | £96%
CAB Mbps)

527 87.38 18.26 100.0

512 67.02 17.86 100.0

10073 IEEE 802.11g WiFi 2.4 GHz
CAB | (DSSSIOFDM, 8 Mbps)

4.90 6672 1747 1.99 1000 | £98%

4.96 66.93 17.63 100.0
4.84 65.62 17.36 100.0
488 67.06 17wn 230 1000 | +96%

10072- | IEEE 802,11 WiFi 2.4 GHz
CAB (DSSSIOFDM, 12 Mbps)

4584 27 17.68 100.0

4.81 €5.92 7.59 100.0
10073 IEEE 802,119 WiFi 2.4 GHz 4895 67,25 18.07 283 1000 | £88%
CAB (DSSS/IOFDM, 18 Mbps)

5.00 67.46 18.25 100.0

487 67.12 17.95 100.0

10074 | IEEE 802,119 WiFi 2.4 GHz
CAB (DSSSIOFDM, 24 Mops)

404 67.16 18.23 330 1000 | £98%

4.98 6735 18.41 100.0
486 67.04 18.12 100.0
4497 67.27 18.56 3.32 50,0 +96%

10075- IEEE 802,11g WiFi 2.4 GHz
CAB (DSSSIOFDM, 36 Mbps)

5.01 6747 | 1875 80,0
4,69 67.11 1843 90.0
4.09 6707 | 1868 | 415 | 900 | t96%

10076- IEEE 802.11g WiFi 2.4 GHz
CAB (DSSSIOFDM, 48 Mbps)

NI XINJ<| XN XIN|<<| XN  XIN[<]  XINJ<| X|N|<] XN XINIC]  XIN|<|  XIN|<] XiINf<] XNl XIN|=<] xINj<| x

502 | 6728 | 1858 900
492 68 54 18.58 90.0
10077 IEEE 802,119 WiFi 2.4 GHz 50 67.14 1378 430 500 +96%
cAB (DSSS/OFDM, 5¢ Mops)
505 | 6733 | 1899 90,0
4.95 67.02 18.68 80.0
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10081+ COMA2000 (1xRTT, RC3} 0.63 63.16 10.03 0.00 1500 | 296%
CAB

0.82 €6.10 12.3%0 150.0
0.53 61.60 852 1500
10082- 15-54 /1S-136 FDD (TOMAFDM, Pi4- 0.69 60.00 431 477 80.0 196 %
CAB DOPSK, Fulirate)
0.71 #0.00 441 B80.0
275 6528 572 80.0
10090- GPRS-FDD (TOMA, GMSK, TN 0-4) 10000 | 11486 | 2853 (.56 60.0 $96%
DAC
100.00 116.32 27.11 60.0
10000 | 11320 | 2555 60.0
10097~ UMTS-FDD (HSDPA) 160 66.82 1483 0.00 150.0 196%
CAB
1.85 68.13 15.88 1500
1.60 66.00 14.29 150.0

10088- UMTS-FDD (HSUPA, Subtest 2) 1:58 86.77 14.89 0.00 150:0 z96%

1.81 68 10 15.87 1500
157 66.03 1425 150.0
261 85.05 3452 9.56 80.0 296%

10089- EDGE-FDD (TDMA, 8PSK, TN 0-4)

DAC
1687 | 11227 | 4132 0.0
803 | 9106 | 3342 60.0
10100- | LTE-FDD (SC-FDMA, 100% RB. 20 283 | 6838 | 1615 | 000 | 1500 | 96%
CAD MHz, QPSK)
514 | 7054 | 1887 150,
279 | 8863 | 15.71 150.
10101~ | LTE-FDD (SC-FOMA, 100% RB. 20 311 | 6688 | 1561 | 000 | 1500 | *96%

CAD MHz. 16-QAM)

22 67.58 16.04 150.0
.02 66.58 15.33 150.0
22 66.98 15.72 0.00 1500 | 296%

10102- LTE-FDD (SC-FDMA, 100% R8, 20
CAD MHz, 64-QAM)

332 | 6762 | 1611 150.0
313 | 6661 | 1546 150.0
10103~ | LTE-TDD (SC-FDMA, 100% R8, 20 638 | 7670 | 2119 | 398 | 650 | 296%
CAD MHz, QPSK)
691 _| 7827 | 2181 5.0
578 | 7535 | 20.64 65.0
10104- | LTE-TDD (SC-FOMA, 100% RE, 20 608 | 7374 | 2072 | 308 | 650 | 296%
CAD MHz, 16-0AM)
54| 7534 | 2152 85.0
66| 7279 | 2030 65.0
10105~ | LTE-TDD (SC-FOMA, 100% RB. 20 79 270 | 2056 | 388 | 650 | +96%
CAD MHz, 54-QAM)
02 | 7356 | 21.03 85.0
. 38 | 7156 | 2004 850
10108- | LTE-FDD (SC-FOMA, 100% RB, 10 55 | 66,66 | 1598 | 0.00 | 1500 | £9.6%

CAE MHz, QPSK)

NI XN xIN|=¢] NI XN XIN|<! XIN|<] XIN|<!I XIN{<| XIN|<| X{N[<I X|N|<] XNl X|Ni<] X|N|<| X{Ni<| X

273 | 6981 | 16.72 150.0

241 67.94 | 1551 150.0
10108- | LTE-FDO (SC-FOMA. 100% RB, 10 276 8681 | 1545 | 000 | 150.0 | =0.6%
CAE MHz, 16-QAM)

288 67.46 5.93 150.0

266 66,38 511 150.0
10110- | LTE-FDD (SC-FOMA. 100% RB, 5 MHz 204 67.77 548 | DO0 | 1500 | =86%
CAE QPSK)

222 ©9.03 | 16.36 150.0

1.92 66,96 | 14.91 150.0
10113 | LTE-FROD (SC-FDMA. 100% RB, 5 MHzZ, 2.45 6753 | 1658 | D00 | 1500 | =86%
CAE 16-CAM)

259 6633 | 1617 150,0

234 6695 | 1508 150.0
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10112- | LTE-FDD (SC-FOMA, 100% R8. 10 X | 288 | 6684 | 1653 | 000 | 1500 | 98 %
CAE MHz, 64-QAM)

Y | 300 | 6744 38 150.0
- Z | 270 | 6645 | 1521 150.0
10113- | LTE-FOD (SC-FOMA, 100% RB, 5 Mz, | X | 260 | 67.72 75 | 000 | 1500 | £96%
CAE 84-QAM)
Y | 274 | 6845 | 1629 1500
Z |_249 | 6718 | 1528 150.0
10114~ | [EEE 802 11n (HT Greenfieid, 13.5 X | 504 | 66899 | 1636 | 000 | 1500 | 46%
CAB Mbgs, BPSK) ‘
Y | _511_| 6722 | 1653 150.0
Z | _497 | 6682 | 1624 150.0
10116- | IEEE B0Z11n (HT Greenfield, 81 Mbps, | X | 531 | 67.08 | 1642 | 0,00 | 1500 | £96%
CAB 16-QAM)
Y | 537 | 67.30 | 1657 1500
Z | 623 | 6692 | 1631 150.0
10116- | IEEE B02.11n (HT Greenfield, 135 Mbps, | X | 5.3 | 67.16 | 1637 | 000 | 1500 | £96%
CAB 54-QAM)
Y | 519 | 6739 | 1658 1500
Z | 506 | 6701 | 1626 150.0
10147- | IEEE B02.11n (HT Mixed, 13.5 Mbps, X | 500 | 66.82 | 1629 | 000 | 1500 | £986%
CAB BPSK)
Y| 506 | 67.06 | 1646 150,
Z A4.54 66,70 1620 150,
10118~ | IEEE B0211n (HT Mixed, 81 Mbps, 16~ | X | 539 | 6730 | 1654 | 000 | 1500 | 96 %
cAB QAM)
At 751 | 1668 150.0
5.2 7.14 | 16.43 1500
10118- | [EEE B02.11n (HT Mixed, 135 Mops, 84- 5.1 713 | 1637 | 0.00 | 1500 | +96%
CAB QAM)
5.18 67.36 16.53 1500
505 | €698 | 16.26 1500
10140 | LTE-FDD (SG-FOMA, 100% RB, 15 325 | 6608 | 1563 | 000 | 1500 | t96%
CAD MHz, 16-0AM)
3.36 67.54 16.03 150.0
316 | 6662 | 1537 1500
337 | 6712 | 1583 | GO0 | 1500 | =86%

10141 LTE-FDD (SC-FDMA, 100% R8, 15
CAD MHz, 64-QAM)

v

z

X

Y

4

X

Y

Z

X

Y | 548 67.62 | 16.19 150.0

Z | 329 06.78 | 15.58 150.0
10142- | LTE-FDD (SCFDMA, 100% RB, 3MHz, | X | 1.79 6753 | 1489 | 000 | 1500 | 296 %
CAD CPSK)

Y | 149 60.07 | 1546 150.0

Z | 185 6654 | 1412 150.0
10143- | LTE-FDD (SC-FDMA_ 100% RB, 3MHz, | X | 226 67.87 | 1493 | 0.00 | 1500 | 296%
CAD 16-QAM)

Y | 245 89.06 | 1678 150.0

Z | 200 6692 | 14.15 1500
10142~ | LTE-FDO (SC-FOMA. 100% RB, 3MHz. | X | 2.04 8563 | 1331 | 000 | 1500 | 296%
CAD B4-0AM) -

Y | 220 6670 | 1414 150.0

Z | 120 6488 | 1261 150.0
10145 | LTE-FDOD {SC-FDMA, 100% RB, 1.4 X | 094 6252 | 956 | 000 | 1500 | +96%
CAE MHz, 0PSK)

Y1 112 6444 | 1111 50.0

Z | 081 6118 | 821 150.0
10146- | LTE-FDD (SC-FDMA, 100% RB, 14 X | 166 6481 | 1064 | 000 | 1500 | £96%
CAE MHz, 15-0QAM)

Y | 187 6602 | 11.33 150.0

Z | 133 6257 | 869 150.0
10147- | LTE-FDD [SC-FDMA, 100% RB, 1.4 X | 182 6649 | 1160 | 00D | 1500 | 29.5%
CAE MHz. 84-QAM)

Y | 222 56.06 | 12.42 150.0

Z | 14 6336 | 043 150.0
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10149- LTE-FDD {SC-FDMA, 50% RB, 20 Mz,
CAD 16-QAM)

77 66,87 1550 0.00 1500 | +96%

X
Y | 288 | 6752 | 1508 150.0
Z | 267 | 6643 | 1516 150.0
10150- | LTEFDD (SC-FDMA, 50% RB, 20 Mz, | X | 289 | 0600 | 1557 | 000 | 1500 | $68%
CAD 64-QAM)
Y| 300 | 6750 | 1602 150.0
Z | 280 | 6650 | 15.26 150.0
10151- | LTE-TDD (SC-FOMA, 50% RB, 20MHz, | X | 679 | 7962 | 2246 | 368 | 650 | 2056%
CAD QPSK)
Y| 782 | 8231 | 2360 650
Z | _613_| 7823 | 21.90 650
10152- | LTE-TDD (SC-FDMA, 50% RB,20MHz, | X | 581 | 7385 | 2046 | 398 | 660 | £0.6%
CAD 16-QAM)
Y | 614 7565 | 21.36 §5.0
Z | 520 7282 | 19.98 650
10153~ | LTE-TDD (SC-FOMA. 50% RB, 20 MHz, | X | 599 7467 | 2127 | 388 | 650 | =06%
CAD B54-QAM)
Y | 651 | 7656 | 2210 85.0
Z | 557 | 7386 | 20.79 850
10154 | LTE-FDD (SC-FDMA. 50% RB, 10MHz, | X | 208 | 6814 | 1572 | 000 | 1500 | 96%
CAE QPSK)
Y | 226 | 6940 | 1658 150.0
Z | 195 | 67.30 | 1512 150.0
10155- | LTE-FDD (SC-FOMA. 50% RB, 10 MMz, | % | 245 | 6755 | 1560 | 000 | 1500 | +8,6%
CAE 16-0AM)
Y | 250 | 6835 | 16.19 150.0
Z | 234 | 6687 | 1511 150.0
10156- | LTE-FDD (SC-FOMA. 50% RB, 5 MHZ, | X | 162 | 67,31 | 1444 | 000 | 1500 | £96%
CAE QPSK)
184 | 6914 | 1569 150.0
3 146 | 6609 | 1348 150.0
10167- | LTE-FOD (SC-FOMA, 50% RB, 5 MHz, 184 | 6685 | 1309 | 000 | 1500 | +96%
CAE 16-0AM)
204 724_| 1811 160.0
1.69 485 | 1219 150.0
10168- | LTE-FOD (SC-FOMA, 50% RB, 10 MHz, 261 779 | 1580 | 0.00 | 1500 | £9.6%
CAE 64-CAM)
274_| 6851 | 1694 150.0
249 | 6724 | 1532 150.0
10159- | LTE-FDO (SC-FOMA, 50% R8, 5 MHz, B3 | 8623 | 1334 | 000 | 1500 | =65 %
CAE B4-0AM)
214_| 6763 | 1435 150.0
176 | 6614 | 1240 150.0
261 | 6811 | 1591 | 000 | 1500 | =06%

10160- LTE-FDD (SC-FDMA, 50% RS, 15 MHz.,
QPSK)

2 .51 150.0
2.50 67.58 15.51 150.0
2 66,83 1547 0.00 150.0 2896%

10161- LTE-FDD (SC-FOMA, 50% RS, 15 MHZ
cap 16-QAM)

78

%0 | 6745 | 1594 150.0
69 | 66.42 | 1512 150.0 =1
89 | 6701 | 1661 | 000 | 1500 | 296%
.01

10162- LTE-FDD (SC-FDMA, 50% RS, 15 MHz,
64-QAM)

67.61 16.05 150.0

NIl XIN|<]  XINI=<| XIN|=<<| X|N|=<<] XN XIN{<| X]N|<| XIN|<

2 66,62 15.27 150.0
10166- LTE-FDD (SC-FDMA, 50% RS, 1.4 Mz, 349 69.55 19.33 am 1500 | £968%
CAE QPSK)
359 70.08 189.58 150.0
3.35 89.11 19.04 150.0
10167- LTE-FDD (SC-FDMA, 50% RB, 1.4 Mz, 422 T227 19.68 anm 1500 | 296%
CAE 16-0AM)
449 73.48 20.20 150.0
3.8 71,68 19.32 150.0
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10168- [ LYE-FDO (SC-FOMA 50% RB, 14MHz, | X | A73 | 7477 | 2135 | 301 | 1500 | 05 %
CAE 64-QAM)

Y | 500 | 7578 | 2153 1500

Z | 447 | 7415 | 2080 150.0
10169- | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X | 285 | 6845 | 1887 | 301 | 1500 | t96%
CAD CPSK)

Y | 208 | 6948 | 1937 150.0

= rNAl 67.70 18.41 1500
10170~ | LTE-FDD (SC-FDMA, 1 R8, 20 MHz, X| 379 | 7394 | 2108 | 301 | 1500 | £96%
CAD 16-QAM)

Y| a7 | 7597 | 2189 150.0

Z | 350 | 7274 | 2047 150.0
10171~ | LTEFDD (SC-FDMA, 1 RB, 20 MHz, X | 314 | 6997 | 1833 | 301 | 1500 | +986%
AAD 64-QAM)

Y | 328 | 7191 | 1920 150.0

Z | 293 | 69.01 | 17.79 150.0
10172- | LTE-TOD (SC-FDMA, 1 RB, 20 Mz, X | 864 | 9415 | 3052 | 602 | 650 | £96%
CAD QPsK)

Y | 1188 | 102.04 | 3533 850

Z | 610 | B76B | 28.29 650
10173. | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, X | 2089 | 10673 | 3239 | 602 | 650 | t06%
CAD 16-QAM)

Y | 6433 | 12858 | 36,13 650

Z | 1358 | oa71 | 30.29 65.0
10174- | LTE-TOD (SCFDMA, 1 RB, 20 MHz, X | 1594 | 10038 | 2084 | 602 | 650 | £96%
CAD 64-QAM)

Y | 3016 | 11245 | 3327 850

Z | 1047 | 5364 | 27.75 850
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 MHZ. X | 282 | 6816 | 1862 | 301 | 1500 | 96 %
CAE apsk)

Y | 295 | 6920 | 19.4 150.0

Z | 268 | 6743 | 187 150.0
10176~ | LTE-FOD (SC-FOMA, 1 RB, 10 MiHz. X | 380 | 7388 | 2108 | 301 | 150.0 | =956 %
CAE 16-0AM)

Y | 47| 7600 | 2180 150.0

Z | 350 | 71276 | 2048 150.0
10177- | LTE-FDD (SC-FOMA, 1 RE, 5 MHz, X | 284 | 6830 | 1871 | 307 | 150.0 | 95 %
CAG QPSK)

Y 97 | 6934 | 1622 150.0

Z | 270 | 6755 | 18.26 150.0
10178- | LTE-FOD (SC-FOMA, 1 RB,5MHzZ, 16- | X | 3.76 | 73.77 | 20.88 | 301 | 1500 | £86%
CAE QAM) =

Y 4.14 75.81 21,80 150.0

Z | 348 | 7260 | 2038 150.0
10179- | LTE-FOD (SC-FOMA, 1 RB, 10 MHz. X | 344 | 7186 | 1356 | 307 | 1500 | 86 %
CAE 64-0AM) n

Y | 378 | 7387 | 2044 150.0

Z | 318 | 7077 | 18.00 150.0

X

¥

z

X

¥

Z

X

Y

z

X

¥

z

343 | 7185 | 1616 150.0

203 | 6897 | 17.76 150.0
10181- | LTE-FOD (SC-FDMA, 1 RB, 15 MHz. 284 | 6828 | 1870 | 301 | 1500 | £85%
CAD QPSK)

296 | 6932 | 1922 150.0

270 | 6754 | 18.25 150.0
10182- | LTE-FDD (SC-FOMA, 1 RB, 15 MHz. 376 | 7374 | 2007 | 301 | 1500 | £98%
CAD 16-QAM)

213 | 7579 | 2178 150.0

347 | 7258 | 2038 150.0
10183. | LTE-FDD (SC-FOMA, 1 RE, 15 MHZ. 313 | 6989 | 1828 | 301 | 1500 | £9.0%
AAC B4-0AM)

343 7183 18.15 150.0

292 | 6895 | 17.74 150.0
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10184. LTE-FDD (SC-FDMA, 1 RB, 3 MHz, X 285 68.33 18.72 3.01 150.0 96 %
CAD OPSK)

Y 297 69.36 19.24 150.0

Z 2N 6758 | 1827 150.0
10185 LTE-FDD (SC-FOMA, 1 R8_ 3 MHz, 16- | X 3.78 7381 21.0m am 150.0 296%
CAD OAM) .

Y. 4.15 75.86 2183 150.0

Z 349 7264 | 2041 150.0
10186- LTE-FDD (SC-FDMA, 1 R8, aMHz, 64- | X 3.18 69.95 @ 1831 3.01 1500 | £9.6%
AAD QAM)

Y 344 71,80 18.18 150.0

Z 293 6900 | 17.77 150.0
10187~ LTE-FDO (SC-FOMA, 1 R8, 1.4 MHz. X 286 68.38 18.79 3am 150.0 =06%
CAE QPSX)

Y 298 69,42 19.30 500

Z 272 67.64 18.34 50.0
101886~ LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz x 389 7443 | 2137 3.01 1500 | =296%

| CAE 16-QAM)

Y 427 76.48 22.18 150.0

Zz 358 7321 20.76 150.0
10189- LTE-FOD (SC-FOMA, 1 RB, 1.4 MHz, X 3 70.35 18.58 301 1500 | £96%
AAE 64-QAM)

Y 3.52 7232 1945 150.0

4 29 89.37 18.03 | 1500
10193- IEEE 802.11n (HT Greenfield, 6.5 Mbps, | X a4 66.37 16.00 | 0.00 1500 | £96%
CAB 8PSK)

Y 449 66,64 1821 150.0

z 4.35 66.23 15.88 150.0
101594. IEEE 862 11n {HT Greenfield, 39 Mbps, | X 458 66.67 16.13 | 0,00 1500 | £96%
CAB 16-QAM)

Y 4.65 66 94 16.34 150.0

Z | _as0 €6.52 | 16.00 150.0
10195- IEEE 802 11n (HT Greenfield, 65 Mbps, | X 4.62 6670 | 16.15 | 000 1900 | £96%
CAB 64-QAM)

Y 4.70 6698 | 16.35 1500

FA 4.54 66.55 16.02 1500
10186 IEEE 802 11n [HT Moed. 6.5 Mbps, X 441 6642 6.01 0.00 1900 | £96%
CAB BPSK)

Y. 449 66.69 16.22 1500

Zz 4.34 66.26 15.86 160.0
10147~ |IEEE 802.11n (HT Mixed, 39 Moga, 18- | X 459 66.69 615 | 000 | 1500 | +86%
CAB QAM)

Y 467 66.96 16.35 150.0

Z 451 86,53 16.01 150.0
10196- IEEE 802.11n (HT Mixed, 65 Mbos, 63- X 462 66.72 | 16147 | 0.00 1500 | £98%
Cas QAM)

Y 470 66.99 16.37 160.0

Z | as54 6656 | 16.03 —150.0
10218- IEEE 802,11n (MT Mixed, 7.2 Mbps, x 438 66.43 1597 0.00 1600 £06%
CAS BPSK)

Y A A4 66,71 16.18 150.0

4 429 66.28 15,82 150.0
10220- IEEE 802,11n (HT Mixad, 43.3 Mbps, 16- | X 458 66.65 16.13 0.00 150.0 206%
CAaB QAM)

Y 465 56,93 16.34 50.0

Z 450 .50 16.00 50.0
10221- IEEE 802.11n (HT Mixed, 72 2 Mbps, 64- | X 463 66.65 16.15 0.00 50.0 206%
CAB | QAM)

Y 470 8692 16.35 150.0

Zz 4.55 66.50 16.02 150.0
10222- IEEE 802 11n (MT Mixed, 15 Mbps, X 487 66.82 16.29 0.00 150.0 296 %
CaB BPSK)

Y 504 87.07 16.48 150.0

Z 491 66.68 16.18 150.0
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10223- IEEE 802 11n (HT Mixed, 90 Mbps. 16-
caB QAM)

529 67.12 16,46 0,00 1500 | 296%

10224~ IEEE 802.11n (HT Mixed, 150 Mbps, 64~

502 | 6693 | 1627 | 000 | 1500 | <596%
cAB QAM)

267 | 6567 | 1489 | 0.00 0 | £96%

10225 | UMTS-FOD (HSPA+)
CAB

277 66.21 15.33 150.0

258 85.33 1451 150.0
10226- | LTE-TOD (SC-FDMA, 1 RE, 1.4 Miiz. 2283 | 10882 | 33.07 | 602 | 650 | 88%
CAA 16-QAM)

7483 | 13170 | 39.00 85,0

1475 | 10143 | 3091 65.0
10227- | LTE-TDD (SCFDMA, 1 RB, 1.4 Mz, 2298 | 10703 | 3184 | 602 | 650 | £6.6%

Caa 64.QAM)

10238- LTE-TDD (SC-FDMA, 1 RB, 15 MHz. 20738 106.87 32:42 802 85.4 =06%

CAD 16-QAM)

X
Y
z
X
Y
z
X
Y
z
X
Y
z
X
Y | €565 | 12633 | 36.82 650
Z | 9524 | 10038 88 65.0
10228- | LTE-TOD (SC-FOMA, 1 RB, 1.4 Mz, X | 1050 | 8872 | 3215 | 602 | 650 | £96%
CAA aPSK)
Y | 1810 | 112.256 | 3648 650
Z | 748 | 9240 | 30.07 65.0
10228- | LTE-TDD (SC-FDMA, 1RB, 3MHz, 16- | X | 2085 | 10690 | 0242 | 602 | 650 | 298 %
CaB | OAM)
Y | 6470 | 126.66 | 36.1% 650
Z | 1368 | 9Bz | 30.32 65.0
10230- | LTE-TOD (SC-FDMA, 1 RB, 3 MHz, 64- | X | 2082 | 10512 | 31. 602 | 650 | £96%
CAB QAM)
Y | 5881 | 12353 .05 850
Z | 1397 | w871 | 2930 650
10231- | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X | 993 | 9745 | 3166 | 602 | 650 | 98 %
CAB QPSK)
Y | 1777 | 11080 | 3581 850
Z | 714 | 9135 | 2963 650
10232- | LTE-TDD (SC-FDMA, 1 RB, SMHz, 16- | X | 2082 | 10689 | 3242 | 602 | 650 | £96%
CAD QAM)
Y | 8471 | 12868 | 3818 650
Z | 1365 | 9980 | 30.32 850
10233- | LTE-TOD (SC-FOMA, 1 RB,5MHZ 64- | X | 20,74 | 10507 | 31.20 | 602 | 660 | £86%
CAD M
Y | 5664 | 12350 | 36.04 650
= Z | 1392 | 0886 | 29.08 850
10234~ | LTE-TDD (SC-FOMA, 1 RE, 5 MHz, X | 851 | 9640 | 3119 | 602 | 650 | £9.6%
CAD QPSK)
Y | 1679 | 108.16 | 35.36 850
Z | 689 | @045 | 2621 65.0
10235. | LTE-TDD (SC-FDMA, 1 RE, 10 MHz, X | 2088 | 10696 | 3245 | 602 | 650 | £98%
CAD 16-QAM)
Y | 8524 | 12886 | 38.21 850
Z | 1368 | 0986 | 30.34 65.0
10236- | LTE-TDD {(SC-FDMA, 1 RE, 10 MHz. X | 2143 | 10536 | 31.28 | 602 | 650 | £95%
CAD 64-QAM) ] [
Y | 5850 | 12403 | 3616 5.0
— Z | 1415 | 9892 | 2936 65.0
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz. X | 996 | 9755 | 31.70 | 602 | 650 | £96%
CAD QPSK)
Y | 1792 | 11082 | 3598 €0
Z | 715 | 0142 | 2965 65,
X
Y
z

6467 | 120,69 | 38.18 550
1362 | 9878 | 30.32 65.0
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10z38- | LTE-TDD (SCFOMA, 1 RB, 15 MHZ,
CAD 54-QAM)

20867 10503 | 3119 6.02 5.0 $96%

10250~ LTE-TDD (SC-FDMA, 50% RB, 10 MHz
CAD 16-QAM)

5.80 76.85 21.70 398 650 £96%

X
Y | 5645 | 12347 | 3604 850
Z | 1387 | o862z | 2028 850
10240- | LTE-TDD (SC-FOMA. 1 R8. 15 NHz, X | 992 | 9760 | 3168 | 602 | €50 | t86%
CAD QPSK)
Y | 1783 | 11074 | 3596 €50
Z | 713 | 8137 | 2964 €50
1024%- | LTE-TDD (SC-FDMA. 50% RB, 1.4 MHz, | X | B04 | 8209 | 2627 | 688 | 650 | £86%
CAA 16-0AM)
Y| ain 30 | 2767 650
Z | 747 | 8115 | 2586 65.0
10242- | LTE-TDD (SC-FOMA. 50% RB, 14 MHz, | X | 7.5 | 8072 | 2562 | 688 | 650 | £96%
CrA B84-CAM)
Y | 809 | 8272 | 7656 850
Z | 6081 | 7948 | 2509 850
10243- | LTE-TDD (SC-FOMA, 50% RB, 14 MHz, | X | 600 | 7682 | 2489 | 698 | 650 | =06%
Car QPSK)
Y| 622 | 7808 | 2561 850
Z | 555 | 7562 | 2434 850
10244- | LTE-TDD (SC-FOMA, 50% RB, 3MHz, | X | 6.65 | 78.60 | 19.80 | 308 | 650 | =05 %
 CAB 16-0AM)
Y 7.35 8002 | 2029 65.0
. Z | 535 | 7551 | 18.19 5.0
10245- | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, | X | 631 | 7748 | 1920 | 3898 | 650 | z96%
cAB 64-QAM)
Y | 605 | 7685 | 1978 850
Z | 514 | 7450 | 177t 65.0
10246- | LTE-TDD (SC-FOMA, 50% RB. 3MHz, | X | 621 | 8100 | 2078 | 398 | 650 | £96%
| CAB___ | OPSK)
Y 8.51 88.27 2285 85.0
Z | ag1 | 7740 ).06 65.0
10247- | LTE-TDD (SC-FDMA, 50% RB, 6 MHz, | X | 4.85 | 7442 | 1885 | 388 | 650 | £96%
cAD 16-QAM)
Y | 563 | 7663 | 1964 5.0
Z | 4035 | 7265 | 1782 65.0
10248- | LTE-TDD (SC-FOMA, 50% RB, 6 MHz, | X | #.87 | 7362 | 1848 | 398 | 650 | £96%
CAD 64-QAM)
Y | 581 | 7574 | 1654 850
Z | 430 | 7185 | 1748 850
10249~ | LTE-TOD (SC-FOMA, 50% RB,5MHz. | X | 7.83 | 8540 | 2346 | 398 | 660 | £0.6%
CAD QPSK) ]
Y | i058 | @072 | 2547 850
Fi 6.38 82.35 22186 850
X
¥
2
X
B¢
Z
X
7
y4
X
v
z
X
Y
Z

843 | 7683 | 2263 .0
528 | 7552 | 21.04 850
10251 | LTE-TDO (SC-FOMA. 50% RB, 10 MHZ 546 | 7439 | 2025 | 398 | 650 | £96%
CAD 84-QAM]
6.03 76.31 Falval 65.0
5.00 73.21 19.62 B85.0
10262- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz. 37| 8364 | 2395 | 308 | 650 | z06%
CAD___| GPsK)
910 760_| 2553 55.0
e 641 163 | 23.14 65.0
10253- | LTE-TOD (SC-FOMA, 50% RB, 15 MHz, 549 | 7331 | 2018 | 388 | 650 | 96 %
cAD 16-QAM]
88 75.01 21.05 65.0
11 72.35 19.69 65.0
10254 | LTE-TDD (SC-FOMA, 50% R8, 15 MHz, B4 | 7425 | 2091 | 398 | 650 | £96%
cAD 64-QAM)
6.33 1587 2172 65.0
544 7329 | 2043 65.0
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10255- LTE-TDD (SC-FDMA, 50% RB, 15 Mz, 6.39 7873 22.32 398 65.0 £96%
CAD QPSK)
7.30 81.30 2345 65.0
5.80 77.42 21.76 65.0

10256~ LTE-TDD (SC-FDMA, 100% RB, 1.4

474 7304 | 1635 | 388 | 650 | =98 %
CAA MHz, 16-0AM)

526 7445 | 162 5.
3.71 69.75 | 14.4€ B50
445 7174 | 1567 | 398 | &0 | <06%
65
85
65

10257~ | LTE-TDD (SC-FOMA, 100% RB, 14
CAA Miz, 64-DAM)

4.892 73.08 16.23

10258- | LTE-TDD (SC-FOMA, 100% RB, 14 410 | 7414 | 704 | 398 0 | £96%

CAA MHz, QPSK)

X

¥,

F 3

X

Y

Z

X

Y

F3

X

¥ 541 78.37 18.66 65.0

Z 314 70.60 15.13 85.0
10259- LTE-TDD (SC-FDMA. 100% RB, 3 MHz. | X 531 7543 1992 | 2398 65.0 +96%
CAB 16-QAM)

Y 597 77.54 20.95 65.0

Z 475 3.88 19.06 65.0
10260- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, X 530 75.03 19.75 3.98 65.0 £96%
CAB B4-.QAM)

¥ 5.93 77.04 20.73 65.0

3 4.76 7352 | 1888 65.0
10261- LTE-TDD {SC-FDMA, 100% R8. 3 MHz, X 7.05 B3.36 230 3488 650 £98%
CAB QPSK)

Y 8.98 B7.75 24 96 65.0

Z 599 80.97 22.16 650
10262- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 579 76.78 21,65 398 650 +t98%
CAD 16-QAM)

Y 642 i8.77 2259 65.0

z 5.27 7545 | 20,99 65.0
10263- LTE-TDD (SC-FDMA, 100% RB8_ 5 Mz, | X 544 7436 | 2024 | 3388 65.0 £98%
cAD 64-0AM)

Y 6.02 76.28 21.20 65.0

Z 499 7318 | 18.61 65.0
10264- LTE-TDD (SC-FOMA, 100% RB, 5 MMz, X T.28 B338 3.83 398 850 £96%
CAD QPsK)

Y | 898 733 | 2541 650

Z 6.33 1.38 23.02 85.0
10265- LTE-TOD (SC-FOMA, 100% RB, 10 X 561 385 2046 388 65.0 +96%
CAD MHz, 16-0AM) -

Y 5.14 75 65 21.37 65.0

SR Z | 520 282 | 1887 65.0

10266- LTE-TDD (SC-FOMA, 100% RB, 10 X 580 7485 | 2126 | 388 650 | £96%
CAD MHz, 64-QAM)

Y 6.51 7654 | 2208 85.0

Z 5.56 _73.84 20.78 65.0
10267- LTE-TDD (SC-FDMA, 100% RSB, 10 X 677 7957 | 2243 | 308 85.0 +956%
CAD QPSK)

Y | 780 | 8225 | 2358 85.0

Z 611 7818 | 2187 65.0
10268- LTE-TDD (SC-FOMA, 100% RB, 15 X 613 735 | 20.74 358 650 | +06%
CAD Mz, 16-QAM)

X 665 | 7503 | 2148 65.0

2 5.81 7268 | 2034 65.0
10268 LTE-TOD (SC-FDMA, 100% RB, 15 X 817 73.90 20.59 398 650 +£96%
CAD Mz, 64-0AM)

Y 6.59 7451 | 2131 65.0

Z | 580 | 7227 | 2020 65.0
10270- LTE-TDD (SC-FDMA, 100% RB, 15 X 640 7609 | 2196 | 3se 65.0 £986%
CAD MiHz, OPSK)

Y 7.02 7786 | 2197 65.0

Z 5.83 7508 | 20.74 65.0
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10274- | UMTS-FDD [HSUPA, Subtest5, 3GPP | X | 246 | 0602 | 1476 | 000 | 1500 | £9.6%
CAB RelB.10)

Y | 268 | 6670 | 1532 150.0

Z | 238 | 6565 | 14.38 150.0
10275 | UMTSFDD (HSUPA, Sublest 5, 3GPP | X | 146 | 6679 | 1465 | 000 | 1500 | £9.6%
CAB Rel6.4)

¥ | 163 | 6849 | 1584 150.0

Z | 136 | 6586 | 13.93 150.0
10277- | PHS (QPSK) X | 188 | 6124 | 684 | 903 | %00 | £96%
CAA

Y| 182 | 6107 | 653 50.0

Z | 180 | 6064 | 621 50.0
10278~ | PHS (QPSK. BW B3AMHz, RoB 0.5) | X | 523 | 74.47 | 1631 | 903 | 500 | £96%
CAA

Y| 742 | 8017 | 1854 50.0

Z | 401 | 7070 | 14.28 50.0
10279- | PHS (QPSK, BW BBAMHZ, Row 0.38) | X | 540 | 7484 | 1652 | 903 | 500 | 208%
CAA

Y| 770 | 8063 | 1878 50.0

Z | 415 | 71.06 | 1451 50.0
10280- | CDMAZ000, RCT, SOS55, Full Rate X | 108 | 8542 | 1150 | 000 | 1500 | =86%
AMB

Y | 14D | 88867 | 1364 150.0

Z | ops | 6348 | 995 150.0
10291- | COMAZ000, RC3, SO55. Full Rate X | 062 | 6302 | 893 | 000 | 1500 | 96%
AAB

Y | 080 | 6585 | 1216 150.0

Z | 052 | 615 | B44 150.0
10292- | COMA2000, RC3, 5032, Full Rate X | 074 | 6571 | 1168 | 000 | 1500 | t96%
AAS

Y | 114 | 7130 | 1508 1500

Z | 058 | 6315 | 966 150.0
10233- | COMAZ000, RC3, SO3, Ful Rale X | 108 | 7055 | 1439 | 000 | 1500 | 96%
AAB

Y | 218 | 8038 | 19.12 150.0

Z | 075 | 6588 | 1157 150.0
10285- | COMA200D, RC1, SO3, 1/6ih Rate 251, | X | 1558 | 9491 | 2744 | 903 | 500 | x96%
AAB

Y | 1982 | 10112 | 2857 500

Z | 1774 | 9629 | 27.07 50.0
10257- | LTE-FDD (SC-FOMA. 50% RE, 20 MHZ | X | 286 | 68.77 | 1604 | 000 | 150.0 | £06.6%
AAC OPSK)

Y | 275 | 6881 | 16.78 500

Z | 242 | 68.03 | 1557 150.0
10288 | LTE-FDD (SC-FOMA. 50% RB, 3 MHz, | X 2 6535 | 12.24 | 000 | 1500 | £06%
AAC QPSK)

Y | 151 | 6757 | 1381 150.0

Z | 110 | 6382 | 1096 150.0
10209. | LTE-FDD (SC-FOMA, 50% RB, 3MHz, | X | 246 | 6920 | 1389 | 000 | 1500 | 296 %
AAC 16-QAM]

Y | 275 | 7048 | 1450 1500

Z | 195 | €639 | 1206 150.0

X

Y

Z

X

¥

z

X

¥

z

191 | 6500 | 12 1500
152 | 6289 | 054 150.0
10301- | [EEE B0Z 166 WiMAX (29.18, 5ma. 472 | 6557 | 1740 | 417 | 600 | £9.6%
AAA 100z, OPSK, PUSC)
489 | 6640 | 1800 500
= 474 | 6604 | 17.58 50.0
10302- | IEEE BOZ 166 WiMAX (29.18. 5ms, 519 | 6618 | 1812 | 496 | 500 | 296 %
ARA 10MHz, QPSK, PUSC, 3 CTRL symbols)
527 | 6662 | 1851 50.0
500 | 6600 | 17.93 50.0
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10303~ IEEE 802.16¢ WIMAX (3115, Smas, X 494 6583 17.85 496 500 96 %
AAA 10MHz. 640AM, PUSC)

Y 5.02 66.25 18.24 50.0
Z 484 | 6584 17.73 60.0
10304~ IEEE B02.16e WIMAX (2818, 5ms, X 475 65.66 1741 417 50.0 196%
AAA 10MHz, 640AM. PUSC)
Y 483 66.08 779 50.0
F4 4.84 6547 7.20 50.0
10305~ IEEE 802 16e WiMAX (31:15, 10ms, X 451 66,40 979 | 602 35.0 $98%
AAA 10MHz, 540AM. PUSC, 15 symbols)
Y 443 68,18 19.99 350
Z 4.39 68.08 19.40 350
10306~ IEEE 802 16e WiMAX {29:18, 10ms, X 476 67.12 19.32 6.02 35.0 t968%
AAA 10MHz, B4QAM, PUSC, 18 symbols)
Y 4.74 67.08 10.55 350
Z 4.68 66.93 18.05 35.0
10307- IEEE 802. t6e WIMAX (29:18, 10ms, X 487 67.28 19.28 6.02 350 +06%
AAA 10MHz, QPSK, PUSC, 18 symbols)
Y 4.83 67.23 18,50 350
Z 4.55 67.0¢ 18.98 35.0
10308 IEEE 802160 WIMAX (29:18, 10ms, X 465 67.54 1944 6,02 350 +06%
AAA 10MHz2, 16QAM, PUSC)
Y 461 87.47 12.66 35.1
z 4.54 67.29 19.14 35.
10309- IEEE B02.168 WIMAX (28:18, 10ms, X 481 8733 19.456 6.02 35 +96%
AAA 10MHz. 16QAM, AMC 2x3, 18 symbols!
Y 479 57.33 19.71 35.0
Z 4.70 7.1 19.18 350
10310- |IEEE B02.16& WIMAX (25:18, 10ms, x 472 7.20 19.30 6.02 35.0 +96%
AAA 10MHz. QPSK, AMC 2x3, 18 symbols)
Y 489 57.15 1952 35.0
Z 461 57.00 19.03 35.0
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 29 68.06 74 0,00 1500 | t96%
AAC MHz, QPSK)
311 69.12 16.40 150.0
277 67.36 15.31 150.0
10313 iDEN 1:3 437 76.86 17.78 6.99 70.0 96 %
B8.15 B5.7; 21.00 70.0
330 7381 16.50 70.0
10314~ iDEN 1:6 8.03 B9.66 2526 10.00 30.0 296 %
AAA
1322 90,87 28.91 30.0
576 B84.57 23.46 30.0 —
10315- |EEE 802.19b WIFI 2.4 GHz (DSSS, 1 1.00 63.13 14.65 017 150.0 296%

AAB Mbps, S6pc duty cycls)

1,08 64.07 548 1500
0.96 52.56 4.10 150.0
443 66.47 6.20 0.17 1500 | =98%

10316- | IEEE 802.11g WiFi 2.4 GHz (ERP-
ANE OFDM, 6 Mbps, 96pc duty cycle)

455 | 6674 | 1640 150.0

441 | 5632 | 16,06 150.0
10317- | [EEE B02.11a WiFi 6 GHz (OFDM. 6 448 | 6647 | 1620 | 047 | 1500 | 296%
AAB , 96pc duty cycie)

456 | 6674_| 1640 150,

441 | 6632 | 16.06 150,
10400~ | IEEE 802 11ac WIFI (Z0MHz, G4-GAM, 456 | 6672 | 1613 | 000 | 1500 | £96%
AAC | 9apc duty cycie)

464 | 6702 535 150.0

448 | 5656 5,99 150.0
10401- | IEEE 802.11ac WIFi (40MHZ, 64-QAM, 533 | 67.07 | 1641 | 000 | 1500 | £96%

AAC G8pc duty cyde)

NI<<] XMINI<] XIN|=<| X|N|<] XINi<| XINI<] X|IN|<|] XIN|<

537 67.25 16,55 150.0
5.26 656.94 16.31 150.0
Certificate No: EX3-3767_Nov17 Page 24 of 38

F-TP22-03 (Rev.00) 170/ 226 HCT CO.,LTD.



-
hC'- FCC ID: A3LSMJ415N Report No: HCT-SR-1810-FC001

HCTCO,,LTD.

EX3DV4- SN:3797 Naovember 22, 2017
10402- IEEE 802.11ac WiFi (B0MHz, B4-0AM, 554 6719 16.33 0.00 1500 | 286%
AAC 99pc duty cycle)

560 67.43 16.49 1500
547 67.04 16.23 150.0
10403- COMAZO00 (1xEV-DO, Rev. 0) 08 6542 11.50 0.00 115.0 :96%
AAB
140 68.67 13.64 115.0
0.89 63,48 8.95 115.0
10404- CDMAZ000 {1xEV-DO, Rev. A) 108 8542 11.50 0.00 1150 =88 %
AAB
140 68.67 13.64 115.0
0.69 63.48 8.95 115.0
10406- CDMA2000, RC3, S032, SCHO, Full 10000 | 12477 | 3167 0.00 000 [ +986%
AME Rate
100.00 | 12207 | 3041 100.0
52 66 114.12 2855 100.0
10410« LTE-TDD (SC-FOMA, 1 RB, 10 MHZ 100.00 20566 | 3364 323 80.0 +96%

AAC QPSK, UL Subframe=2.3.4.7,8.9)

100.00 128.07 32.96 80.0
100.00 126.45 33.32 80.0
10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 0.93 6231 1408 0.00 1500 +96%
AMA | Mbps, 99pc duty cycle)
.00 63.18 14 83 150.0
0.80 61.85 13.51 150.0
10416- IEEE 802 11g WiFi 2.4 Gtz (ERP- 442 6841 16.08 0.00 1500 +96%
AM | OFDM, 6 Maps, 93pc duly cycle)
449 | 6668 | 1628 150.0
= 435 | 6626 | 1504 150.0
10417- IEEE 802 1tam WIiFi 5 GHz (OFDM, 6 442 64 16.08 0.00 1500 96 %

AAA Mbgps, S9pc duty cyce)

4.49 €6.68 16.28 150.0
4.35 66.26 15.94 150.0
44 86.57 16.10 0.00 1500 | $96%

HINI<| XIN|<| XIN|<| XIN[<| XINI<] XIN|<! XIN|<l X|N|<| X

10418- IEEE 802 11g WiFi 2.4 GHz (DSSS-
ARA CFDM, 6 Mops, 89pc duty cycle, Long
mbule

preambule}
Y 4.48 B66.85 16.31 150.0
z 434 66843 15.97 150.0
10419 |IEEE 802 11g WIFi 2.4 Gz (DSSS- X 443 66.52 16.10 0.00 1500 | £98%

AAA OFOM, 6 Mps, 99pc duty cycle, Short
preambule)

4.50 66.80 16.31 150.0
4.38 66.38 15.96 150.0
454 66.52 16.12 0.00 1500 | £96%

10422- |IEEE 802.11n (HT Greenfield, 7.2 Mbps,
BPSK)

4.62 66,78 16.32 50.0
4.47 66.38 15,99 50.0
4.69 66.81 16.23 000 500 | £56%

10423 | IEEE 802.11n (HT Groonfiold, 43.3
AAA Mbps, 16-0AM)

Y
z
X
%
z
X
Y | 477 | 6700 | 1643 150.0
Z | 461 | 6666 | 16.09 150.0
10424- | IEEE 80211n (HT Graenheld, 72.2 X | 482 | 66.77 | 1620 | 000 | 1500 | £96%
AAA Mbps. B4-QAM)
Y | 470 | 6704 | 1640 150.0
Z | _s54 | 6661 | 16.08 50.0
10425- | [EEE 802,11n (HT Greenfield, 15Mbpa, | X | 524 | 67.08 | 1642 | 000 | 1500 | £9.8%
AMA BPSK) .
Y | 530 | 6731 | 1658 1600
4 517 66.96 6.32 150.0
10426~ | [EEE 802.11n (HT Greenfield, 0 Mbps, | X | 527 | 67.20 | 1648 | 0.00 | 1500 | 26.6%
AAA 16-QAM)
Y | 532 | 6740 | 1662 160.0
Z | 521 | 6708 | 1638 150.0
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10427~ [ IEEE B02.11n (HT Greenfioid, 150 Mbgs, 526 | 6711 | 1643 | 000 | 1500 | £66%
AAA B4-0AM)

5.32 67.33 16.58 150.0
519 | 6694 | 1631 150.0
10450-| TTE-FDD (GFOMA, 5 Wrz, ETM3.1) 410 | 7064 | 17980 | 000 | 1500 | £96%
435 | 7065 | 17.99 150.0
397 | 7032 | 17.54 1500
:&4331- LTE-FDD (OFDMA, 10 MHz, E-TM 3,1) 407 | 8692 | 1599 | 000 | 1500 | 496 %
416_| 6726 | 16.95 150.0
397 | 6672 | 1578 150.0
10432 LTEFDD (OFOMA, 15 Mz ETM 3.1 438 | 6681 | 1612 | 000 | 1500 | 296 %
446_| 6711 35 1500
429 | 6664 % 130.0
10433- | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1 463 | 6680 22 | 000 | 1500 | s96%
AAB
[ 471 | 8707 | 1642 150.0
455 | 6664 | 16.08 150.0
10434~ | W-CDMA (BS Test Model 1, 64 DPCH) 418 | 7139 | 17.74 | 000 | 1500 | 906 %
AAA
423 | 7147 | 1790 150.0
400 | 7088 | 17.28 150.0

10435~ LTE-TDD {SC-FOMA, 1 RB, 20 MHz. 1 DD.DD 12832 | 3383 323 80.0 196 %

AAC QPSK, UL Subframew2.3.4,7.8.9)

100.00 | %2784 | 3285 300
100.00 | 129.21 | 33.20 800
332 66.73 15.05 .00 1500 | 206%

10447- LTE-FDD (OFDMA, 5 MHz. E-TM 3.1,
_AAB Clipping 44%)

3.44 67.25 1547 150.0
s 319 66,36 14.66 150.0
10448- LTE-FDD (OFDMA, 10 MHz. E-TM 3.1, 3.91 66,69 15.84 0.00 1500 | 296%

LAAB | Clippin 44%)

4.00 67,04 16,12 150.0
3.82 66.49 15.63 150.0
10449 LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, 420 66.63 16.01 0.00 150.0 286 %

Nl XNl XN XN xiNI=<]  XINI=<] XN XN XN XINI<| XINI<| XINI<| XIN[<! XIN|=<]| X|NI=<] XINi<| X

AAB Cliping 44%)

4.28 66.94 16,24 150.0

412 66.45 15.84 150.0 ]
10450~ LTE-FDD (OFDMA, 20 MHz E-TM 3.1, 4.40 66.55 16.06 0.00 150.0 £96%
AAS Clipping 44%)

4.44 66.84 16.28 150.0

433 66.39 15.92 150.0
10451 W-CDMA (BS Test Model 1, 62 DPCH, KXY 66.71 14.50 0.00 1500 | 496%
AAA Clipping 44%)

3.31 67.35 15.00 1500

302 66.20 13.58 150.0 —
10456~ |IEEE 802.11ac W (160MMz, B4-QAM, 6.15 7.7 1663 0.00 1500 | £98%
AAA 98pe duly cycle)

6.19 67.88 18.74 1500

6.12 67.68 16.59 150.0
10457~ UMTS-FDD (DC-HSDPA) an 65.08 15.78 0,00 1500 | £96%
AAA

377 85.33 15.99 150.0

3.66 6495 1564 150.0
10458~ COMA2000 (1xEV-DO, Rev. B, 2 3.78 7042 16891 0.00 1500 | £96%
AAA carmiers)

389 7079 17.26 150.0

357 69.69 16.25 150.0
10455- COMA2000 (1xEV-DO, Rev. B, 3 404 68.38 17.97 0.00 1500 | 296%
AAA carriers)

49% 68.35 18.00 150.0

4.87 63.39 17.79 150.0
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10450~ UMTS-FDD (WCDMA, AMR) X 077 6648 14.67 0.00 1500 | t86%
AAA

Y 094 60.30 16.73 150.0

Z | 069 | 6504 | 1352 1500
10461 LTE-TDD (SCFDMA, 1 RB, 1.4 MHz, X 100,00 135617 36.27 329 80.0 +96%
AAA QPSK, UL Subframe=2.3.4,7.8.9)

Y | 10000 | 13477 | 36.05 80.0

Z | 10000 | 134.38 | 3565 80.0
10462- LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, X 100.00 11138 25.26 323 300 +96%
AAA 16-QAM. UL Subframe=2.3.4.7.8.9)

Y | 10000 | 11002 | 24.56 80,

F4 19.71 247 2017 80
10463~ LTE-TDD (SC-FDMA, 1 RS, 1.4 MHz, X | 2024 B0.82 18.37 323 80, +06%
AAA B4-CAM. UL Subframe=2.3.4.7 8 9)

Y 16.86 B8.22 18.36 .0

Z 1.56 65.93 11.18 80.0
10454~ LTE-TDD (SC-FOMA, 1 RB, 3 MHz, X | 10000 | 132538 | 3488 az 800 +06%
AAA OPSK, UL Subframe=2.3.4.7 8 9)

Y | 10000 | 132.18 34,66 800

2 100.00 131.48 4 11 800
10465- LTE-TDD (SC-FOMA_ 1 R8,3MHz 16 | X | 10000 | 11058 4,87 323 B0 +86%
AAA QAM, UL Subframe=2.3.4.7.8 9}

Y | 10000 | 10921 | 2418 80.0

Zz 5.62 79.57 16.56 80.0 |
10406- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64- X 5.58 78.05 15.78 323 80.0 +96%
AAA QAM, UL Subframe=2.3,4,7,8.9)

Y 6.25 78.66 5.65 800

F3 1.31 64.25 0.38 800
10467~ LTE-TDO (SC-FDMA. 1 RB, 5 MHz, X | 100,00 | 13295 | 35.04 323 80.0 +8986%

AAC QPSK, UL Subframe=2.3,4 7 .8,9)

100.00 | 13252 | 3481 B0.0
100.00 | 13185 | 34.28 500
10468~ | LTE-TDD (SC-FDMA, 1 FB, 5 Mz, 16- 100.00 | 11083 | 2500 | 323 | 8.0 | £96%
AAC QAM, UL Sublrames2,3,4,7.8.9)
100.00 | 109.48 | 24.30 0,
741 | 8244 | 17.43 0
10469- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64- 580 | 7844 | 1589 | 323 | B0 106%
AAC QAM, UL Subframe=2,3,6,7.8.9) B
§47 | 7900 | 1575 B0.0
132 | 6431 | 1041 0.0

10470- LTE-TDD (SC-FOMA, 1 RB, 10 Mhz,
AAC QPSK. UL Subframe=2.3.4.7,8,9)

10000 | 13300 | 3505 323 BO.O £96%

100.00 13258 | 3483 B0.0
100.00 131.90 | 3429 B0.0
10471 LTE-TDD {SC-FOMA, 1 RB, 10 MHz, 16- 100.00 110.75 | 2498 323 BO.0 z96%

AAC QAM. UL Subframe=2,3.4.7.6.9)

Ni<<| XN xINj=<|  xin|<<l  xiNi=c]  XINj=]  XIN|<|  XIN[<]  x|NI<

10000 | 109.39 | 24.26 B0.0
721 | 8214 | 17 B0.0
10472- | LTE-TDD (SC-FOMA, 1 RE, 10 Mz, 64- 567 | 7819 | 1580 | 323 | B0.0 | =05%
AAC QAM, UL Subframe=2,3,4.7.8,9)
633 | 7877 | 1566 B0.0
131 | 6423 | 1035 80.0
10473. | LTE-TDD (SC-FOMA, 1 RB, 15 MHz. 10000 | 13296 | 3503 | 323 | B0O | £96%
AAC QPSK, UL Subframe=234,7.89)
10000 | 13255 | 3481 80.0
10000 | 131.66 | 3427 50.0
10474 | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16- 10000 | 110.75 | 2496 | 323 | B0.0 | 296%
AAC QAM. UL Subframe=2,3,4.7.8,8)
10000 | _100.40 | 2426 80.0
= 705 | 8192 | 1726 B0.0
10475 | LTE-TOD (SCFDMA, 1 RE, 15 MHz. 64~ 554 | 77.99 | 1574 | 323 | B00 | 296%
AAC QAM. UL Subframe=2,3,4,7.6,8)
621 | 7860 | 1561 50,0
130 | 6419 | 1034 80.0
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10477+ LTE-TDD (SC-FDMA, 1 RB, 20MHz. 16- | X | 100.00 | 110,48 | 2484 323 B0.0 +96%
AAC QAM, UL Subframe=2,3.4.7 8.9)

Y 100.00 109.14 24.14 80.0

e 572 7973 18.57 80.0
10478~ LTE-TDO (SC-FDMA, 1 RB, 20 MHz, 64- | X 5.35 77.61 1561 323 300 +96%
AAC QAM, UL Subframe=2,3,4.7.8.8)

Y 8.01 7826 15.50 80.0

Z 1.28 64 11 10.29 80.0
10479- LTE-TDO (SC-FOMA. 50% RB, 14 MHz, | X 43.37 11566 31.01 3.23 80,0 +96%
AAA QPSK, UL Subframe=2,3.4.7 .8 9)

Y | 2034 10947 | 30.35 80.0

Z 27.04 10784 | 29.57 B0.0
10480- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 4457 106.12 | 26.89 323 50.0 +96%
AAA 16-QAM, UL Sublrame=2,3,4.7.8,9)

Y 34.26 10252 | 2593 80.0

F4 18.96 9420 23.28 80.0
10481- LTE-TDD (SC-FDMA, 50% RB, 14 MHz, | X | 2311 9594 2373 323 80.0 *96%
AAA 54-QAM, UL Subframe=2,3.4.7 .8 .9)

Y 19.63 93.76 23.10 B0.0

F4 10,19 85.11 20.15 80.0
10482- LTE-TDD {SC-FOMA. 50% RB, 3 MHz. X 3.02 7287 16.91 223 80.0 296%
AAA QPSK, UL Subframe=2,3,4,7 8,9)

Y 4.27 779 19.17 B80.0

= 219 68.80 14.83 B0.0
10483~ LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 743 81.25 18.67 223 80.0 $96%
AAA 16-QAM. UL Subframe=2,3.4 7 8,9)

Y 6.76 79.97 19.29 50.0

Z 432 73.95 16.58 80.0
10484- LTE-TDD (SC-FOMA, 50% RB, 3 MHz, X 6.1 78.40 18.70 2.23 80.0 $96%
AAA B54-0AM, UL Subframe=2,3.4.7 8,9)

Y 5. 78 77.63 18.47 80.0

Z 3.79 72.04 15.84 80.0
10485- LTE-TDO (SC-FOMA, 50% RB, 5 MHz, X .48 75.08 18.97 223 B0.O +96%
AAC QPSK, UL Subframe=2,3.4.7.8.9)

Y 437 78.67 20.63 50.0

Z | 281 | 7216 | 17.54 80.0
10488~ LTE-TDD (SC-FOMA, 50% RB, 5 MHz, X 3.09 69.6 16.08 223 80.0 +96%
AAC 16-QAM, UL Subframe=2,3.4.7.6.9)

Y 3.59 71.83 17.27 60.0

Z 263 67.556 14.85 80.0
10487~ LYE-TDD (SC-FOMA, 50% RB, 5 MHz, X 3.06 69.09 15.84 223 60.0 $96%
AAC 64-0AM, UL Subframe=2,3 4 7.8 8)

Y 353 71.47 16.87 80.0

z 262 87.13 1464 80.0
10488~ LTE-TDO (SC-FDMA, 50% RB, 10 MHz, | X a57 73,39 19.20 223 BO.O +96%
AAC QPSK. UL Subframe=23 4.7 8,9)

Y | 410 7569 | 2032 80.0

Z 3.13 71.59 18.33 80.0
10489- LTE-TDD (SC-FDMA, 50% RS, 10 MHz, | X 338 6928 1742 223 80.0 +96%
AAC 16-0AM, UL Subtrame=234.7,8.9)

Y 65 | 7051 | 1812 30.0

Z 10 68.23 16.80 80.0
10490- LTE-TOD {SC-FOMA, 50% RB, 10 MHz, | X 146 69.08 17.34 223 B0.O £96%
AAC 64-QAM, UL Subirame=2347.8.5)

Y 3.72 70.24 18.00 80.0

Z 318 B8.09 16.74 800
10491~ LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X 372 7140 18.54 223 80.0 £96%
AAC QPSK, UL Subfi =2.34.78.9)

Y 4.10 73.03 18,37 £0.0

Z 337 70.11 17.80 80.0
10492, LTE-TDD (SC-FDMA, 50% RB, 15 Mz, | X 3,69 68.33 17.36 223 B80.0 £96%
AAC 16-QAM, UL Subframe=2,34.7.8.9)

Y 39 69.28 17.90 80.0

F4 3.46 67.54 16,90 80.0
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10495 LTE-TDD (SC-FDMA, 50% RB, 15 MHz,
AAC B4-QAM, UL Subframe=2.34.7,8.9)

375 63.18 17.30 2.23 60.0 £96%

396 | 6009 | 1783 B0.0
352 | 67.43 | 16.85 B0.0
10494~ | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 407 | 7304 | 1906 | 225 | B0.0 | 96 %

AAC QPSK, UL Subframe=2.3.4.7,8.9)

4.57 74.98 20.00 B0.O
363 71.49 18.35 B0.0
37 68.69 157 223 BD.O :98%

10485~ LTE-TDD (SC-FDMA, 50% RB, 20 MHz,
AAC 16-QAM, UL Subframe=2.34.7,8.9)

HKiN[<| XIN|=<| XIN|=<i XIN|<| XIN|<] X
[N

} 8068 | 18.12 #0.0

348 | &7 17.10 0.0 =il
70485- | LTE-TDD (SC-FDMA, 50% RB, 20 MHx, 379 | 6839 | 1747 | 223 | BO.0 | £96%
AAC 84-QAM. UL Sublrame=2.3.4.7.8,9)

401 6931 7.99 BO.0

356 | 67.62 7.03 £0.0
10487- | LTE-TDD (SC-FOMA, 100% RB, 1.4 3 24 289 | 223 | BOO | £96%
AAA_| Mz, OPSK, UL Subframe=2,34.7.4.9)

276 | 7140 | 1546 B0.0

132 | 8265 | 1068 80.0
10488- | LTE-TDD (SC-FDMA. 100% RB, 1.4 132 | 6022 | B74 | 223 | BOO | 98 %

AAA Mz, 16-CAM, UL

Subframe=2.3,4.7 8.9}
Y | 159 | 6216 | 10.10 80.0
4 124 60,00 8.12 B50.0
10498. LTE-TDD (SC-FDMA, 100% RB, 1.4 x 1.31 60.00 BAT 223 B0.0 £96%

AAA MHz, 64-QAM, UL

Subframe=2,3.4.7.8.9)

Y 1.51 61.41 9.55 B0.0

4 125 50.00 7.96 B0.0
10600- LTE-TDO (SC-FDMA, 100% RB, 3 MMz, X 345 7403 18.85 223 BED.D £96%
AAA QPSK. UL Subframe=2.3.4.7.8,9)

Y 412 76.91 20.32 B80.0

4 281 71.77 17.81 BO.0
10601- LYE-TDO (SC-FOMA, 100% RB, 3 MHz. X 325 60.65 16.67 223 B0 £96%
AAA 16-0AM. UL Subframe=2.34.7,6.9)

Y .63 7137 17.82 80.0

Z 87 68.11 15.73 L B0.0
10502+ LTE-TDO (SC-FOMA, 100% RB, 3 MHz X 29 68.45 16.51 223 80.0 £96%
AAA B4-QAM. UL Subiframe=2 3.4 7 8,9)

Y 3.67 71,12 17,44 80.0

Z 292 67.93 15.57 80.0
10503- LTE-TDD (SC-FDMA, 100% RB, S MHz | X 352 7317 19.09 223 B80.0 =96 %
AAC QPSK, UL Subframe=2,3.4.7 8.9)

Y 406 75.46 20.22 B0.0

Z 3.00 71.38 18.23 B0.O0
10504~ LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 336 69,18 17.36 223 0.0 z96%
AAC 16-QAM. UL Subframe=2.34.7.8.9)

Y 363 70.42 18.06 B0.0

Z 3.09 68.13 16.73 B0.0
10505- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X 344 68.98 17.28 223 B0.0 96 %
AAC B4-0AM, UL Subframe=2.34.7 8.9)

¥ 370 70.15 1785 B0.0

Z 17 67,99 16.68 BO.0
10506- LTE-TDD (SC-FOMA, 100% RB, 10 X 403 72,88 18.99 223 B0D.0 296 %
AAC Miz, OPSK, UL Subframe=2,3,4,7.8.8)

Y 453 7482 19.92 B0.0

Z 360 71.35 18,28 B0.0
10607- LTE-TDD (SC-FDMA, 100% RB, 10 X 370 68.62 17.53 223 B0.O £96%

AAC MHz, 16-QAM, UL

Subframe=2,3.4.7.8.9)
Y 3683 69.62 18.09 B80.0
Z 347 87.78 17.06 B50.0
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10508- LTE-TDD {SC-FDMA, 100% R8, 10 X 318 68,32 17.43 223 80.0 +96%
ANC MHz, 64-QAM, UL

Subframe=2.34,7,8.9)
Y 4.00 59.25 7.95 80.0
Z 355 67.55 16.99 80,0
10508 LTE-TDD (SC-FDMA, 100% RSB, 15 X 43 7.3 3,34 223 800 296%
AAC MHz, QPSK, UL Subframe=2,3,4.7 8,9)
Y 4.68 T2.72 16.04 0.0
r4 397 7047 17,80 B0.O
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 417 £68.23 17.47 223 800 +96%
AAC Mz, 16-QAM, UL
Subframe=2,3.4.7.8.9)
Y 438 69.07 17.94 80.0
Z 3.95 67.52 17.08 80.0
10511 LTE-TDD (SC-FOMA. 100% RB, 15 X 422 8797 1738 223 800 +06%
AAC MHz, 54-QAM, UL
Subframe=2,34,7 8.8)
¥ 442 68.76 17 84 80.0
Z 4.01 87.31 17.04 B0.0
10512- LTE-TDO (SC-FOMA, 100% RB, 20 x 455 73.00 18.88 223 80.0 $96%
AAC MHz, QPSK, UL Subframe=2.3.4.7 8.9)
Y 506 74.81 19.74 B0.0
4 410 71.55 1823 80.0
10513- LTE-TOD (SC-FDMA. 100% RB, 20 X 406 638.49 1758 223 80.0 +96%
AAC MHz, 16-QAM, UL
Sublrame=2.3.4.7.8.9) .
Y | 428 | 6940 | 1808 50.0
V4 3.83 67.70 17.17 80.0
10514~ LTE-TDD (SC-FOMA, 100% RB, 20 X 4.08 68.05 1744 223 B0.0 +96%
AAC MHz, 64-QAM, UL
Sublrame=23.4.7.8.9)
A4.28 63.89 17.91 B80.0
3.87 67.34 17.07 80.0
10515~ IEEE B02.11b WIFi 2.4 GHz [DSSS, 2 0.88 62.45 1403 0.00 1500 | $98%
AAA Mbps. 98pc duty cycle)
0.95 63.39 1420 150.0
0.86 51.96 13.49 150.0
0.48 6799 1503 0.00 150.0 +96%

10516- |EEE 802.11b WIF 2.4 GHz [DSSS, 5.5
AAA M 98pc d

070 | 7370 | 1881 150.0
041 | 8571 | 1325 150.0
073 | 6398 | 1431 | 000 | 1500 | 96%

10517~ IEEE 802.11b WiFi 2.4 GHz (DSSS, 11
A | Mops, 99pc duty cycle)

082 85,62 15.70 150.0
0.68 63.12 13.50 150.0
aa 66.48 18.05 0.00 1500 [ 296%

10518~ | IEEE BOZ 11aM WiFi 5 GHz (OFDM, 8
Mbps, 99pc duty cycle)

448 86.76 6.26 1500
¥ 66.34 5.91 150.0
458 £88.70 8.17 0.00 1500 | 2986%

10518- | [EEE 802 11a/h WiFi 5 GHz (OFOM, 12
AAA Mbps. 99pc duty cycle)

4.66 66.98 16.37 150.0
A4.50 66.55 16.03 150.0
443 6664 16.08 0.00 1500 | £296%

10520~ IEEE 802.11ah WiFi 5 GHz (OFDM. 18
AAA Mbps, 99pc duty cycls)

4.51 66.93 16.28 150.0
435 €5.47 15.83 150.0
436 88.62 16.06 0.00 1500 | £96%

10521- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24
AAA Mbps. 99pc duty cycle)

444 | 6692 | 1628 150.0
428 | €644 | 1500 150.0
443 | ©875 | 1696 | 000 | 1500 | +96%

10522- | IEEE 802,11ah WiFl 5 GHz (OFDM, 36
AAA Mbps. 99pc duty cycla)

4.51 67.04 16.38 150.0
434 68.59 16.01 150.0

MNj<]  XIN[<€<] XINJ<l XIN|=<I  XIN|=<<| X|NI=<] XIN{=<| X[Ni<| X|N|[<
e
=
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10523- IEEE 802,11a/M WiFi 5 GHz (OFDM, 48 X 4.32 66.62 16.01 0.00 1500 | 298%
AAA___| Mbps, 89pc duly cycle)

Y 4.40 66,92 16.23 150.0
Z 424 66.48 15.87 150.0
10524~ IEEE 802,11ah WiFi 5 GHz (OFDM, 54 X 4.37 66,66 16.13 0.00 150.0 208%
AAA Mbps, 89pc duy cycle)
Y 445 56.96 16.34 150.0
4 429 66.51 15.98 150.0
105625~ IEEE 802.11ac WiFi (20MHz, MCS0, X 437 65.72 15,73 0.00 1500 | 296%
AAA | 98pc duty cycie)
Y |45 66.01 | 1554 150.0
4.30 85 57 15.59 150.0
10526- IEEE 802.11ac WiFl (20MHz, MCS1, X 452 66,06 1588 0.00 150.0 206%
AAA | 99pc duty cycle)
Y | 460 66.36 | 16.08 50.0
S Z 4.44 85.89 15.72 50.0 ]
10527 IEEE 802,11ac WiFi (20MHz. MCS2, x 444 66.01 15.80 0.00 500 | 296%
AAA | 99pc duty cycle)
Y 453 66.32 16.02 150.0
F4 4.3 65.84 15.65 150.0
10528- IEEE 802.11ac WiFi (20MHz, MCS3, X 446 66.03 1583 0.00 150.0 +96%
AAA 99pc duty cytle)
Y 4.54 £6.34 16.086 150.0
. Z | 438 6585 | 1568 150.0
10529- IEEE 802 11ac WIFi (20MHz, MCS4, x 446 66.03 15.83 0.00 1500 | 286%
AAA 99pc duty cycle)
Y 454 68,34 16.05 150.0
Z 4.38 65.85 15.68 150.0
10531- IEEE 802.11ac WiFi {20MHz, MCSE, X d.44 66.10 1583 0.00 150.0 296%
AAA 98pc duty cycie)
Y 453 §6.42 16.05 150.0
& 438 6590 | 1567 150.0
10632- IEEE 802 11ac WiFi (20MHz, MCS7. X a3 6595 1576 0.00 150.0 296 %
AAA 29pc duty cydie)
Y| 433 | 827 | 1598 1500
Z 4.22 65.75 1559 150.0
10533- IEEE 802 11ac WiFi {20MHz, MCSS, X 447 66.09 1583 0.00 1500 | 296%
AAA S9pc duly cycie) -
Y 455 8640 16.04 150.0
4 4.38 85.92 15.68 150.0
10534 IEEE 802 11ac WIFi (40MHz, MCS0, X 501 66.14 15.93 0.00 1500 | 296%
AAA 99pc duty cycie)
Y 5.08 66.40 16.1C 150.0
- - 4.85 65.99 1581 150.0
10535- IEEE 802.11ac WIFI (40MHz, MCS1, X 508 66.34 16.02 0.00 1500 | 296%
MA | 99pc duty cyce)
Y 515 6559 16.19 1800
Z | 50 .17 | 1590 150.0
10536- |EEE B02.11ac WiFi (40MHz, MCS2, X 495 66.28 1587 0.00 1500 | +96%
AAA 99p0 duty cycle)
Y | 502 | 6654 | 16.15 150.0
F4 4.88 5612 15.85 150.0
10537- |IEEE 802.11ac WiFi (40MHz, MCS3, X 501 24 15.95 0.00 1500 | +£96%
AAA | B9po duty cycle)
Y | 508 | 6650 | 16.13 150.0
Z 4.94 66.08 15.84 50.0
10538~ |IEEE 802.11ac WiFl {40MMz, MCS4, X 509 66.25 16.00 0.00 00 | £656%
AMA___ | BBpo duty cycle).
Y 5.16 £6.51 16.17 150.0
o e Z | 6502 66.00 5.80 150.0
10540- |IEEE B02.11ac WiF) (40MHz, MCS6, X 5.02 66.25 16.02 0.00 1500 | +86%
AAA Bape duly cycle)
Y 5.09 66.51 16.18 150.0
Z 4.95 66.07 15.89 160.0
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10541- | IEEE 802 11ac WiFi (40MHz, MCS7,
AAA 93pc duty cycie)

5.00 8613 | 1694 | 000 | 1500 | +96% |

507 | 6638 | 16.12 150.0
492 | 6695 | 1581 150,
516 | 6622 | 1601 | 000 | 1500 | 296%

10542- |EEE BO2 11ac WiFl (40MHz, MCSS,
AAA duty cycle)

522 66.47 16.18 150.0
5.08 66.07 15.89 1500
522 66.24 16.04 0,00 1500 [ 296%

10543- IEEE B02 11ac WIFI (40MHz, MCSB,
MM\ | 99pc duty cycie)

5.29 66.49 16.21 150
5.15 66.10 15.94 150.
534 66.25 15.83 000 150.

10544. | IEEE B02.1%ac WiFi (B0MHz, MCS0, +96%
Fpc duty cycle)

66,50 | 16.09 1500
66,10 | 15.82 150.0
86.72 | 16.42 | 000 | 1800 | 206%

10545- | IEEE BOZ.11ac WiF) (80MHz, MCST,
AMA pe duty cycie)

66.94 16.27 150.0
66.58 16.02 150.0
66.43 15.99 0.00 1500 | 296%

siazl wRia

wnlen|on

10548- | IEEE 802.11ac WiFl (B0MHz, MCS2,
S9pc duty cycle]

6668 | 16.15 150.0
86.25 | 15.87 150.0
47 | 8650 | 1601 | 000 | 1500 | £86

o ew
Bla

10547 | [EEE B02.11ac WIFI [BOMEZ, MCS3,
Spc duty cycle)

553 66.74 16.17 1500
540 | 6634 | 1591 150.0 =
571 | 6743 | 1646 | 000 | 1500 | +96%

10548~ | [EEE 802 11ac WiFI (BOMEz, MCSA,
_Bpo duty cycle)

5.76 37,63 16.60 1500
. 7.22 18.32 1500
5.44 66.53 16.05 0,00 1500 [ +96%

10550- | IEEE BOZ.118¢ WiFi (BOMHEZ. MGSB,
98pc duty cycle)

5.50 68.75 1820 150.
538 66.41 15.06 150
542 66.49 1592 0.00 150.0 +36%

10553- | IEEE 802.118¢ WiFi (BOMHz MCS7,
AAA 98pc duty cycle)

548 675 | 16.16 150.0
535 | 66.30 | 15.87 150.0
5.35 #6832 | 1581 | 000 | 1500 | +96%

105652~ IEEE 802.11ac WIF) (B0MHz, MCS3,
AAA cydie)

542 £8.57 16.07 150.0
528 66.16 15.80 150.0
542 66.33 15.85 0.00 1500 | £96%

| 10663- | IEEE 802.11ac WIFI (80MHz, MCS9,
AAA 99pc duty cyda)

549 66.59 16.11 150.0
5.35 B6.16 15.83 150.0
5.78 656,63 16.03 .00 1500 | £96%

10554- | IEEE 802.11ac WiFl {160MHZ MCSO,
| 99pc duty cyde)

5.82 66.86 16,18 150.0
571 66.47 15.93 150.0
589 66.93 16.168 Q.00 1500 | =986%

10555- | |EEE 802.11ac WiFl (160MHz, MGS1,
AAB 99pc outy cyce)

.94 67,16 16.31 150.0
.82 B6.77 16,06 150.0
El 66,98 618 0.00 150.0 =06%

10556- | IEEE 802 11ac WiFi {180MHz, MCS2,
1 99pc duty cycle)

5.97 687.21 16.33 150.0
5.85 66.83 16.09 150.0
586 66,85 16,14 0.00 1500 | 286%

10557- |EEE 802.11ac WiFi (160MHz, MCS3,
| AAB 98pc duty cycie)

592 67.09 16.29 1500
5.80 66.69 1803 150.0

Ni=<| XIN|=<| XIN|=<| XiN|=<| XiN[<I XIN[<<| XIN[<] XINj<| XINI<| XINI<| XIN|<| XIN|<] XIN|<| XIN|<| XIN|<| XIN[<] X
o
@
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10558~ IEEE B02Z,11ac Wi (160MHz, MCS4, X 59 67.01 16.23 0.00 160.0 +96%
| AAB | 99pc duly cycle)
Y. 5.97 67.25 16.39 150.0
ot Z 584 66.83 16.12 150.
10560- IEEE 802, 11ac Wi (160MHz, MCSE, X 5.90 66,86 16,18 0.00 150.0 +96%
AAB 98pc duly cycle)
2 1 596 67.10 6.35 150.0
Z 584 66.70 6.09 150.0
10561~ IEEE 802,11ac WiFi (180MHz, MCS7, X 583 66,86 6,23 o.00 150.0 £96%
AAB | o8pc duly cycle)
¥ .89 67.09 16,38 160.0
4 .78 66.70 16,13 150.0
10662- IEEE 802.118¢ WiFi (150MHz, MCSB, X .93 6716 16.38 0.00 150.0 296%
|AMB | 99po duty cycle)
Y 6.00 67.4 16,54 150.0
>3 585 66,94 1624 150.0
10563 IEEE 802.11ac WiFi (160MH2, MCSS, X 604 6713 16.33 0.00 150.0 £96%
| AAB | 99pc duty cycle)
Y 6.11 67.38 16.49 150.0
Z 595 66.90 16.18 150.0
10564~ IEEE 802.11g WiFi 2.4 GHz (DSSS- x 474 66,58 16.23 046 150.0 =96%
AAA OFDM, 8 Mbps, 899 duty cycle)
Y 481 §6.85 16.44 50.0
Z 467 66.45 16.11 50.0
10565~ IEEE 802,115 WiFi 2.4 GHz (DSSS- X 495 67.01 16.56 046 50.0 296%
AAA OFDM, 12 Mbps, 99pc duty cyde)
Y 5.03 87.26 16.74 50.0
= Z 487 66.87 16.43 50.0
10566~ IEEE 802,11g WiFi 2 4 GHz (DSSS- X 47e 66.84 16.36 046 50.0 296%
AAA___ | OFDM, 18 Mbps. 99pc duty cycle)
Y 485 87.11 6.56 50.0
. Z | an 66.69 623 50.0
10567- IEEE 80211g WiF: 2.4 GHz (DSSS- X 482 67.22 6.72 046 50.0 296%
AAA OFDM, 24 Mbps, 88pc duty cycin)
Y 489 67.47 16.89 50.0
Z 473 67.07 16.58 50.0
10566- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 470 66,63 16.14 D46 50.0 £96%
AAA OFDM, 35 Mbps, 99pc duty cycie)
Y 478 66.94 16.37 150.0
Z | 462 | ©e48 | 16.00 150.0 ]
10569- IEEE 802 11g WiFi 2.4 GHz (DSSS- X 478 6738 16.81 0.46 150.0 296%
AAA OFDM, 48 Mbps, §9pc duly cyde)
Y 4.85 67.59 16.97 150.0
4 4.7 67.22 16.68 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 48 67.20 1673 0.46 150.0 296%
AMA___ | OFDM, 54 Mbps, 99pc duty cyce)
Y 488 67.44 16.%0 150.0
Z 473 87,08 16.80 150.0
10871- IEEE agg.nb WiFi 2.4 GHz (DSSS, 1 X 1.08 63.77 1508 046 1300 206%
AAA Mops, S0pcduty cydle)
Y 1.17 64,82 1558 130.0
Z 1.03 63,10 14.50 130.0
10572- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.08 64,31 1543 046 130.0 z96%
AAA Mups. 90pc duty cycle)
Y 1.18 6542 16.33 130.0
Z 103 63.57 1481 130.0
10573- IEEE 802.11b WiFi 24 GHz (DSSS, 5.5 X 163 82.59 2148 0.46 1300 296%
AAA Mops, 90pe duty cycle)
Y 467 100.67 .34 130.0
Z 1.02 27 18.21 130.0
10574~ IEEE 802.11b WiF1 2.4 GHz (DSSS. 11 X 1.15 69.62 18.12 0.46 1300 298%
AAA _Mbps. 90pc duty cycie)
Y 1.32 71.73 19.52 1300
Z 1.04 §7.97 17.04 130.0
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10675- | IEEE 802.11g WIFI 2.4 GHz (DSSS- X [ 453 66.40 | 1631 | 046 | 1300 | 296 %
AAA OFDM, & Mbps. 90pc duly cycle)
Y | 460 66.66_| 16.51 130.0
Z | 446 66.26 | 16.18 130.0
10676~ | IEEE 802.11g Wiri 2.4 GHz (DSSS- X | 455 66.57 | 16.38 | 046 | 1300 | z06%
AAA OFDM, 9 Mbps, 90pe duty cycle)
Y | 4.62 6682 | 1657 130.0
Z | 44 6643 | 16.25 130.0
10577~ | [EEE 802.11g WiFi 2.4 GHz (DSSS- X | 4.74 6684 | 1654 | 046 | 1300 | =96 %
AAA OFDM, 12 Mbps, S0pc duty cydie)
Y | a8 5700 | 1673 130.0
Z | 466 €663 | 1641 130.0
10578- | IEEE 802,11g WiFi 2.4 GHz (DSSS- X | 464 6699 | 1664 | 048 | 1300 | +96%
AAA OFDM, 18 Mbps, S0pc duty cycie)
Y | an 8722 | 1662 130.0
- Z | A58 | 6683 | 1650 130.0
10579- | [EEE B02.11g WiFi 2.4 GHz (DSSS- X | 440 6624 | 1583 | 046 | 1300 | t56%
AAA OFDM, 24 Mbps, S0pc duty cycie)
Y | 448 | o856 | 1617 130.0
= Z | 432 8607 | 1578 130.0
10580~ | IEEE 802,115 WiFi 2.4 GHz (DSSS X | 445 €631 | 1597 | 046 | 1300 | 4+66%
ARA OFDM, 36 Mbps.
Y | 453 G664 | 1622 130.
Z | 437 66,15 | 1582 130.
10581~ | IEEE B02.11g WIFI 2.4 GHz (DSSS- X | 454 6702 | 1659 | 046 | 130, t96% |
AAA OFDAM, 48 Mbps. 90pc duty cycle)
Y | 461 87.28 | 16.77 130.0
Z | 446 66.87 | 16.45 1300 ]
10582- | IEEE B02. 19g WiFi 24 GHz (DS85- X | a3 8601 | 1572 | 046 | 1300 | 296 %
AAA OFDM,. 54 Mbps, 90pe duty cycle)
Y | 443 6635 | 1508 130.0
- Z | 42 65.85 | 15.57 130.0
10543~ | IEEE B02.17aM WiFi 5 GHz (OFDM, 6 X | 253 6640 | 1631 | 046 | 1300 | 296%
AMA Mbps, S0pe duty cycle)
Y | 460 66,66 | 16.51 130.0
Z | 446 66,26 | 16.18 130.0
10584~ | [EEE B02,11aM WiFi 5 GHz (OFDWM, 8 X | 455 6657 | 1638 | D46 | 1300 | 296 %
AAA , B0pe duty cyclo)
Y | 462 6682 | 1657 130.0
Z | 448 66.43 | 1825 130.0
10585- | IEEE B0Z.11a/h WiFi 5 GHz (OFDM, 12 | X | 4.74 6684 | 1654 | D46 | 1300 | 296 %
ARA Mbps, 80pc duty cycle)
Y | _ag1 67.00 | 1673 130.0
I Z | 466 66,60 | 1641 130.0
10586- | IEEE B02.11a/h WiFi 5 GHz (OFDM, 18 | X | 4.64 6699 | 1664 | 046 | 1300 | +96%
AAA Mbps, 90pc duty cycle)
Y |_an 6722 | 16.62 1300
Z | ase 86.83 | 1650 130.0
10687- | IEEE 802,118/ WiFi 5 GHz (OFDM, 24 | X | 440 6624 | 1503 | 048 | 1300 | +96%
AAA Mbps. 90pc duty cycle)
Y | aa 6656 | 1617 130.0
Z | 4.3 6607 | 1578 1300
10588~ | [EEE 802.17am WiFi 5 GHz (OFDM, 38 | X | A48 6631 | 1507 | 048 | 1300 | +96%
AAA Mbps, 90pc duty cycle)
Y | asa 6664 | 1692 130.0
Z | a37 66.15 | 1582 130.0
10588- | IEEE 802.11ah WiFi 5 GHz (OFDM, 48 | X | 4.54 67.02 | 16.59 | 046 | 1300 | +06%
AAA Mbps, 80pe duty cycle)
Y | 461 67.28_| 16.77 130.0
- Z | aas 66.87 | 1645 130.0
10580- | [EEE B02.11wh WiFi 5 GHz (OFDM, 54 | X | 434 8601 | 1572 | 046 | 1300 | z96%
AAA Mbps. 80pe duty cycle)
Y | 443 6635 | 1508 130.0
Z | a2 6585 | 1557 130.0
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10591~ | IEEE 802,110 (HT Mixed, 20MHz,
AAA MCS0, 80pc duty cycle)

4.68 66.47 16.42 046 1300 | t36%

475 86.71 16.60 1300
461 8634 16.30 130.0
482 66,79 16.55 D48 1300 | x98%

10502- | IEEE 802,11 (HT Mixed, 20MHz,
AAA MCS1, 90pe duty cycls)

4.69 S7.04 16.73 130.0

474 66.65 1643 130.0
10593~ 1EEE 802.11n (HT Mixed, 20MHz, 474 6668 1642 0.46 130.0 *96%
AAA | MCS2, 90pc duty cyde)

481 | 8694 | 1661 130.0

4.68 66.53 16.29 130.0
10594- IEEE B02.11n (HT Mixed, 20MHz, 4.80 66.88 16.58 0.46 130.0 +986%

AMA | MCS3, S0pc duty cycie)

4.87 67.10 16.76 1300
4.72 86.71 1645 1300
478 66.81 16.48 048 1300 | £36%

10585- | IEEE B0Z 110 (HT Mixed, 20MHz,
AAA MCS4, 90pc duty cycle)

483 _| 6707 | 1667 130.0
488 | 6667 | 16.35 130.0
10585~ | IEEE B02.11n (HT Mixed, 20MHzZ, 470 | 6680 | 1648 | 046 | 130.0 | +6.6%

AAA MCSS, 80pc duty cycle)

477 67.07 16.88 130.0
4.62 66 65 16.35 130.0
4 66.69 16.35 045 1300 $8,

4

10587~ IEEE 802 11n (HT Mixed, 20MHz,
MCS6, 90pc duly cycle)

65

72| 6696 | 16.55 130.0
57 | 66563 | 16.21 130.0
€681 | 1661 | 046 | 1300 | £98%

10586- | IEEE 802 11n (HT Mixed, 20MHz,
AAA MCS7, 90pc duty cycle)

4.70 6716 16.79 130.0
7 66.74 16.46 1300
537 67,02 16.67 046 1300 | 296%

10588- | TEEE 802,11n (HT Mixod, 0Nz,
AAA MCS0. 90pc duty cycie)

5.42 87,22 16.82 130.0
531 66.93 16,60 130.0
551 675 16.89 D46 1300 | 296%

10600- IEEE 802 11n (HT Mixad, 400MHz,
AAA MCS1. 90pc duty cycle)

566 | 67.66 | 17.02 1300
545 67.42 16.81 130.0
539 | 6721 | 16.76 | 046 | 1300 | 298 %

10601- | IEEE 802.11n (HT Mixad, 40MHz.
AM MCS2. 90pc duty cyde)

544 67.40 16.80 1300
533 67.10 16.67 1300
551 67 34 1674 046 1300 | 296%

10602- IEEE 802 11n {HT Mixed. 40MHz
AAA MCS3, 90pc duty cydle)

556 | 6752 | 1668 1300
546 | 67.26 | 16.67 130.0
556 | 6760 | 17.00 | 046 | 1300 | £96%

10603- | IEEE 802.11n (HT Mixed, 4ADMHZ.
AMA MCS4, SCpc duty cydia)

562_|_67.76_| 17.13 120.0
552 | ©7.53 | 16.04 130.0
543 | 6720 | 1678 | 046 | 1300 | £96%

10804- | IEEE 802.11n [HT Mixed, 40MHz,
AAA MCS5, 90pc duty cyde)

5.48 67.38 16.92 130.0
541 67.23 16.78 1200
5.51 67 42 16.90 0.46 1200 | 296%

10605- IEEE 802.11n (HT Mixed, 40MHz,
A | MCS6, 80pc duty cycie)

5.5 67.59 17.04 130.0
.44 67.31 16,61 130.0 ——
5.22 66.63 16.36 0.46 1300 | 196%

10606- | [EEE BOZ.11n [HT Mixed, 40MHz,
ARA MCS?, 80pc duty cydle)

5.28 66.85 16.53 130.0
518 66.57 16.29 130.0

MNi<] xINi<| xINi<| xiINl<]  xIN|<|  x|N[<]  xiNn|<] o xNj=] xINi<€] XINI| XN XINI] XN XINI] XN XINI<| X
a
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10607 | IEEE 802.91ac WIF| {20MHz, MCSO, X | 452 6578 | 1604 | 046 | 1300 | =08 %
AAA 90pc duty cyce)

Y | 453 | 6604 | 16.24 130.0
Z |_a45 6564 | 1501 130.0
10608- | IEEE 802.11ac WiF| (20MHz, MCS1, X | 468 6618 | 1621 | 046 | 1300 | =98 %
AAA 90pc duty cycle)
Y | ar7 6643 | 1640 130.0
e Z | 481 8601 | 1607 130.0
10608- | IEEE 802.11ac WiFi (20MHz MCS2, X | ase 6600 | 1603 | 046 | 1300 | +9.6%
AAA 90pc duty cyclo)
Y | 486 | €529 | 1624 130.0
Z | 450 6584 | 1589 130.0
10610- | IEEE 802.11ac WiFl (20MHZ. MGS3, X | 4863 6616 | 16.20 | 046 | 1300 | ¢96%
AAA 80pc duty cycle)
Y | 471 6643 | 1639 130.0
Z | 455 6600 | 16.06 130.0
10611~ | IEEE 302.1 1ac Wit (20MHz, MCS4, X | 455 6697 | 1605 | 0A6 | 1300 | 296%
AM, 90pc duty cycle)
Y | 462 6625 | 1625 130.0
Z | aar 6580 | 1591 1300 |
10612- | |EEE 802.11ac WiFi (20MHz. MCSS, X | 455 66.12 | 1608 | 048 | 1300 | +96%
AAA B0pc duty cycle)
Y| 463 6642 | 1631 130.0
Z | 446 6594 | 1595 130.0
10613~ | IEEE B02.11ac WiFI (20MHz. MCSE, X | 455 6697 | 1586 | 048 | 1300 | t06%
AAA 90pe duty cycln)
Y | a6 6628 | 16.16 130.0
Z | a4t 6579 | 1581 130.0
10614~ | IEEE 802.11ac WiFl (20MH2. MGS7, X | 450 6616 | 16.99 | 048 | 1300 | +96%
AAA 90pc duty cycle)
Y 458 66.44 18.39 1300
Z | 442 6598 | 1604 1300
10615- | IEEE 802.11ac Wi (20MHz. MCS8, X | 455 6580 | 1562 | 046 | 1300 | +9.6%
AAA 90pc duty cycle)
Y 463 66.12 16.06 130,
Z | a4 6585 | 1568 130.
10616- | IEEE 802.11ac WiFi (40MHz. MCS0, X | 518 6624 | 1626 | 046 | 130, 196 %
AAA 80pe duty cycle)
Y | 524 6647 | 1642 1300
Z | 511 6609 | 1615 130.0
10617- | IEEE 802.11ac WiFi ($0MHz MCS1, X | 526 6647 | 1635 | 046 | 1300 | *96%
AAA 90p¢; duty cycle)
Y 5,32 668 | 1850 130.0
o Z | 51t 8632 | 16.25 1300
10816- | IEEE 802, 11ac WiF| (40MHz, MCS2, X 5,14 €645 | 1636 | 046 | 1300 | +96%
AAA 90pc duty cyde)
¥y 20 6667 | 1651 130.0
Z 07 6632 | 16.25 130.0
10619- | IEEE 802 11ac WIFI (40MHz, MCS3, X | s15 6624 | 1619 | 046 | 1300 | +96%
AAA 90pc duty cyce)
Y | 521 B6AE | 16.35 130.0
F4 5.08 66,11 16.08 130.0
10620- | |EEE 802 t1ac WIF| (40MHz, MCS4, X | 524 6628 | 1626 | 046 | 1300 | =06 %
AAA 90pc duty cycie)
Y | 530 6651 | 1642 130.0
Z 517 B56.14 16.15 130.0
10621- | IEEE B02.11ac WiF| (40MHz, MCSS5, X | 524 B641 | 1645 | 046 | 1300 | £96%
AAA 90pc duty cyce)
Y | 630 6662 | 16.58 130.0
Z |57 56.26 | 16,33 30.0
10622- | IEEE 8023 1ac WiFl (A0MHz, MCSE, X | 526 6658 | 1652 | 046 | 1300 | =96 %
AAA 90pc outy cycie)
Y | 532 56.79 | 1667 130.0
Z | 518 6640 | 16.40 130.0
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10623~ IEEE 802.11ac WiFi (40MHz, MCS7, 513 66.09 16.14 046 1300 | 296%
AAA 90pc duty cyde)
520 66.34 16.32 30.0
5.08 8590 16.02 30,0
10624- fEEE 802,11ac WiFi (40MHz, MCS8, 53z 66,30 16,32 D.46 30.0 £96%
AAA 90pe duty Gycle)
538 66.52 18.47 130.0
5.25 66.16 1621 130.0

106825- IEEE 802.11ac WiFi (40MHz, MCS9.
AAA 90pc duty cycle)

582 67,08 16.76 0.46 1300 | £986%

5.68 67,32 18.93
5 46 66,69 16.54 130.0
549 B66.30 16.23 046 1300 | £96%

10626- | [EEE 802.11ac WiFi (BOMHZ MCSO.
AAA S0pe: duty cycla)

5.55 66.52 16.38 130.0
544 6616 16.13 1300
5.75 66,95 18.52 0.46 1300 | 296%

10627- | IEEE 802 11ac WiFi (80MHZ, MCST,
S0pc duty cycle)

5.79 67.12 18.6

"

; 2 .0
551 | 0635 | 1615 | 046 | 1300 | z96%
556 | 6660 | 1632 130.0
544 86.18 16.04 1200
5,60 6645 16.20 0.46 1300 $26%

10628- IEEE 802.11ac WiFi {(B0MHz, MCS2,
AAA $0pc duty cyde)

10629- | |EEE 802.11ac WIFI (S0MHz, MCS3,
S0pc duty cycle)

5.65 66.67 16.35 1300
5.54 86.32 168.11 1300
6.03 67.85 16.85 0.46 100 | £96%

10630 | IEEE BOZ 17ac WiFi (80MHz, MCSA,
AR $0pc duty cycle)

6.06 68.0% 17.06 130.0
5.93 67.70 16.80 1300
67 65 16.99 048 1300 | +96%

10631- | IEEE B02.1%ac WiFi (B0MHz, MCSS,
S0pc duty cycle)

595 783 | 1711 130.0

10632~ IEEE 802,11ac WIFI (BOMHZ, MCSS, 5?7—2 7.0 16.69 0A& 130.0 +98%

5.76 6716 | 16,78 130.0
567 66.93 | 16,62 130.0
5.57 66.52 16.27 046 130.0 +96%

10633- |EEE 802 11ac WiFi (BOMEz, MCS7,
B0pc duty cycle)

.64 ©66.76 6.42 130.0
.51 66.38 6.18 130.0
.55 66.54 16.33 045 1200 | £06%

10634~ | [EEE B0Z 11ac Wiri (60MEz, MCSB,
0pc duty cycle)

62 66.76 16.48 130.0
66.38 16.23 130.0
.43 B65.87 573 046 130.0 | =98%

il
'y
D

10635~ | IEEE 802.11ac WiFi (G0MHz, MCS9,
AMA 90pc duty cycle)

5.50 66.15 15.6
5.36 65.70 15.67
582 66.67 16.3¢

130.0
130.0
046 1300 | +86%

LSS

10636- IEEE 802 11ac WiFi (160MHz, MCS0,
AAB | Bipe duty cycle)

5.97 66.88 5.48 130.0
5.87 B66.55 5.24 130.0
6.08 67,09 5.52 046 1300 | 296%

-

10637 IEEE 802 11ac W (160MHz, MCS1,
| 80pc duly cycle)

5,13 67.28 16.65 130.0
.02 66.94 16.42 130.0
08 67.05 16.47 046 1300 | £96%

10638~ IEEE 802,11ac Wi (160MHz, MCS2,
AAB | 90pc duly cycle)

6.13 67.25 | 16.00 130.0
6.02 66.92 | 1639 130.0

Nl XN =<l xiN|=<]  x[N|=<| XINI<| XINI<| XINI<| XINI<| XIN|< XINI<] XIN|<] XIN|<] XIN[=<| XIN[=<| X|N[<] MIN|=<| X
o«
3
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10639- | [EEE 802.11a¢ Wi (160MHz, MCS3, X 604 | 6696 | 1647 | 046 | 1300 | +56%
AAB 90pe duly cycle)

Y 10| 6717 | 1661 130.0

Fi 98 | 6681 | 16.38 130.0
10640~ | IEEE BO2.11ac WiFi (160MHZ, MCS4, X 04 | 6697 | 1642 | 046 | 1300 | £96%
AAB 80pa duty cycle)

Y | 610 | 6720 | 1657 130,

Z | 598 | 6681 | 16.32 130
10641~ | IEEE B02.11ac WiFI (160MHz, MCSS, X | 611 6695 | 1643 | 046 | 1300 | +96%

AAE 90pc duty cycle)

Y | 618 | 6716 | 1657 1300

Z | 606 | 6684 | 16.38 130.0
10842- | IEEE BOZ.11ac WiFi (160MHz, MCS6, X | 613 | 6713 | 1669 | 046 | 1300 | =96%

_AAB 90pc duty cycle)

Y| 618 | er32 | 1681 130.0

Z | 607 | 6699 | 16. 130.0
10643- | IEEE 802 11a0 WIFi {160MHz, MCS7, X | 588 | 6686 | 1645 | 046 | 1300 | 296 %
AAB 90pc duty cydie)

Y 03| 6707 | 1650 130.0

z 93 | 6673 | 16.36 130.0
10644- | TEEE 802.11ac WiFi {160MHz, MCS8, X A0 | 67.2z | 1685 | 046 | 1300 | =98 %
AAB 90pc duty cyce)

Y |66 5746 | 1681 130.0

Z | 601 57.00_|_16.51 130.0
10645. | IEEE 802.11ac WiFi {160MHz, MCS9, X | 627 57.37 | 1669 | 046 | 1300 | =6.6%
AAB 90pc duty oyce]

Y | 633 | 6760 | 1684 130,0

Z 819 67.19 16.58 130.0
10646- | LTE-TOD (SC-FOMA, 1 RB, 5 MHz, X | 1831 [ 11428 | 3996 | 930 | 600 | +906%
AAD QPSK, UL Subtrame=2.7)

Y 85.37 147.35 49,79 60.0

Z | 1353 | 10661 | 37.67 60.0
10647- | LTE-TDD (SC-FOMA, 1 RB, 20 MHZ, X | 1827 | 11085 | 39.07 | 930 | 600 | £96%
AAC QPSK, UL Subframe=2.7)

Y | 4552 | 139.18 | 47.88 600

Z | 3155 | 10343 | 36.79 60.0
10648- | CDMAZ000 (1% Advanced) X | 052 | 6138 | 846 | 000 | 1500 | +696%
AAA

Y | 063 | 6318 | 10.20 150.0

Z | 045 | 6027 | 7.19 150.0
10652- | LTE-TDD (OFOMA, § MHz E-TM 3.1, X | 348 | 6673 | 1648 | 223 | 800 | :98%
AAB Clipping 44%)

Y | 365 | 6747 | 1695 80.0

Z 3.31 66,16 16.07 80.0

10683~ | LTE-TDD (OFDMA, 10 MHz E-TM 31, | X | 400 | 6601 | 1665 | 223 | 800 | £96%

AAB Clipping 44%)
Y 4.14 66.58 17.00 80.0
Z | 387 | 6559 | 16.36 80.0
10664- | LTE-TDD (OFDMA, 15 MHZ E-TM 3.1, | X | 399 | 6563 | 1665 | 223 | 800 | £96%
AAB Clipping 44%)
F Y | 412 | 6847 | 16.99 B0.0
Z | 387 | 6523 | 1639 80.0
10655- | LTE-TOD (OFDMA, 20 MHZ E-TM 31, | X | 408 | 6559 | 1689 | 223 | 800 | =96%
AAB Clipping 44%) s
R Y | 418 | 8643 | 17.03 80.0
Z | 394 | 6519 | 1643 0.0

* Lncentainty is detarmined usng the max deviation from linear responsa apohing rectangutar detribution and is expressed for the square of the
feld value.
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FCC ID: ASLSMJ415N

Report No: HCT-SR-1810-FC001

Accredted by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

HCT (Dymstec)

TR

HCTCO,,LTD.
Calibljation Laboratory of \\&/'/’,, S Schweizerischer Kaibrierdienst
Schmid & Partner M G Service suisse diétalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand NS S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D750V3-1014_Aug18

Calibrabon procedurois)

Calibrastion date:

Calibration Equpmont used (MATE critical for calibration)

This catbraton cenificate documents the tracealdity 10 national standards, which reasze the physical unas of measurements (S1)
The maasuramants and the uncertainties with confidence protability are given on the followng pages and ara part of the certificate.

All calibrations have been conduciad In the closed laboratory faclity: environmant temperature (22 + 3)°C und humidity < 70%.

Primary Standards D # Cal Date (Costificata No.) Scheduled Calibration

Powar meter NAP SN; 104778 O4-Ape-18 (No. 217-02872/02873) Apr-19

Power sansor NRP-Z91 SN: 103244 04-Ape-18 (No. 217-02672) Apr-19

Pawer sansor NRP-Z01 SN: 108245 O4-Ape-18 (Na. 217-02673) Apr-18

Reterance 20 dB Atlenusator SN; 5058 (20K) O4-Ape-18 (No. 217-02682) Apr-19

Type-N mismatch combination SN 5047.2/06327  04-Apr18 (No. 217-02683) Apr-18

Aelerence Prabe EX3DVA SN: 7349 30-Dac-17 (No. EX3:7348_Dec17) Dec-18

DAE4 SN: 801 26-0ct-17 (No. DAE4-601_Oct17) D18

Secondary Standards lID# Chack Date (in house) Scheduled Chack

Power meter EPM-442A | sN: GB37480704 07-0c4-15 (in bouse check Oct-16) In house check: Oct-18

Powar sonsar HP 8481A SN US37202783 07-0¢1-15 (In house check Oct-16} In house check: Oc-18

Power sansor HP 8481A SN: MY41082317 07-0c1-15 (n house check Oct-16) In house check: Oct-18

RF genarator RAS SMT-06 SN: 100872 15-Jun-15 (In house chack Oct-16) In house chock: Oci-18

Network Analyzer Agilert EBISEA | SN: US41080477 31-Mas-14 {in house check Oct-17) In hausa check: Oal-18
Name Function Signature

Calibrated by: Manu Saitz Laortary Technician Vs /P

Thie caliteaticn canificate shall not be reproduced except in full without written approval of the laboratory.

Issued: August 14, 2018

Certificate No: D750V3-1014_Aug18
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Calibration Laboratory of

Schwelzerischor Kalibrierdgienst
Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio svizzero ol taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand Swiss Calibration Service
Accrodited by the Swiss Accreddation Sonvice (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

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

s 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: D750V3-1014_Augi18 Page 2 of 8
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Measurement Conditions
DASY system conliguration, as far as not given on page 1.
DASY Version DASYS V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters {(220:202)'C 40926% 0.89 mho/m + 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.05 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.15 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.33 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.30 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C §5.5 0.96 mho/m
Measured Body TSL parameters (22.0+02)°C 550+6% 0.96 mho/m £ 6 %
Body TSL temperature change during test <05°C —eee e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 2.15 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 8.58 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL candition
SAR measured 250 mW input power 1.41 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 5.63 W/kg = 16.5 % (k=2)

Certificate No: D750V3-1014_Aug18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5640Q+64|0
Return Loss -214dB

Antenna Parameters with Body TSL

impedance, transformed to feed point 503Q+10jQ
Return Loss -39.6d8

General Antenna Parameters and Design

I Electrical Detay (one direction) I 1,035 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s diractly 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
ara added to the dipole arms in order to improve maiching when loaded according to the position as explained in the
"Measuremeant Conditions” paragraph: The SAR data are not affected by this change. The overall dipole length Is still
according to the Standard.

No excessive force mus! 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 March 22, 2010
Cerficate No: D750V3-1014_Aug18 Paged ol 8
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: f= 750 MHz; o = 0.89 S/m; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.22, 10,22, 10.22) @ 750 MHz; Calibrated: 30.12.2017
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
= Electromcs; DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Senal: 1001

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

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

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

Peak SAR (extrapolated) = 3.10 W/kg

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

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

4.

“-m

10.00

0dB =276 Wikg =4.41 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.08.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serdal: D750V3 - SN:1014

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

Medium parameters used: f = 750 MHz: ¢ = 0.96 S/m; & = 55; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.19, 10.19, 10.19) @ 750 MHz; Calibrated: 30.12.2017
+  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

» DASY52 52.10.1(1476); SEMCAD X 14.6.11(7439)

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

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

Peak SAR (extrapolated) = 3.20 W/kg

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

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

1non

0 dB =2.85 W/kg = 4.55 dBW/kg
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Report No

: HCT-SR-1810-FC001

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Sy, T 2
Schmid & Partner SN i) 8 Sorvice sulsse d étalonnage
Engineering AG 5 & C. Servizio svizzero di tarstura
Zoughausstrasse 43, 8004 Zurich, Switzerland //}'}\‘\\ Q) S swiss Caiibration Service
Accredited by the Swiss Accreditation Service |SAS) Accroditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cortificates

This calibration cantiticate documents the traceability 10 naticnsl standards, which realize the physical units of measuremants (S1),
The measurements and the uncanainties with confidence probadility are gven cn the following pages and are part of the cetificate.

All calibrations have baen conducted in the dosed [aboratory tacility. snvironment tempenture (22 + 3)'C and humidty < 70%.

Calibration Equpment used (MATE critical for callbration)

Primary Standasds ID# Cal Date (Certificate No.) Scheduled Calibeation
Power metar NRP SN; 104778 04-Apr-18 {Na. 217-02672/02673) Apr-18

Power sansor NAP-291 SN: 103244 04-Apr-18 (No. 217-02572) Apr-18

Power sensor NAP-291 SN 103245 04-Agr-18 (No. 217-02873) Agr-18

Feterancs 20 dB Aftenuator SN: 5058 (20%) 04-Ape-18 (No. 217-02662) Apr-18

Type-N mismalch combirstion SN:S0472/06327  04-Apr-18 (No, 217-02663) Apr-18

feterance Probs EX3DVA SN 7340 30-Dec-17 (No. EX3-7349_Dec17) Dec-18

DAE4 SN 601 26-Oc1-17 (No. DAE4-601_Oct17) Oct-18

Secondary Standsrda 1D ¥ Check Date (in house) Schaduled Check
Powear matar EPM-4424 SN GR37480704 07-0ct-15 {in house chack Oct-16) n house chack: Oxt-18
Powsr sensor HP 84814 SN USE7292783 0700115 {in nouse check Oct-16) In house check: Oct-18
Powar 5ensor HP 8481A SN: MY41092317 07-0ct-15 {In howss chack Oct-16) In house check: Cx1-18
RAF ganaratar RAS SMT-06 SN: 100972 15-Jun-15 {in houss check Oct-16) in house check: Oct-18
Network Analyzer Agiant EB3SEA | SN- US41080477 31-Mar-14 (in hogse chack Oct-17) In house chack: Oct-18
Caliteated by:

Approved by:

fssued: Seplember 18, 2018

This calibration carificate shall ot be reproduced excapt in 1l without written aporoval of the faboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kallbrierdienst

c Service suisse d'étalonnage
Servizio svizzero di tarstura

S swiss Callbration Servies

Aceredited by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multitateral Ag for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “lEEE 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) 1EC 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 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 Relurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s 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: DE35V2-4d165_Sepis Page 2ol 8
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Measurement Conditions
DASY systern conliguration, as far as not on page 1.
DASY Version DASYS V52.101
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters {(220202)C 408=28% 0.91 mho/m+6 %
Head TSL temperature change during test <05°C — ——
SAR result with Head TSL
SAR averaged over 1 om® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.38 Wikg
SAR for nominal Head TSL parameters nommalized to TW 9.41 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measurad 250 mW input power 1.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.06 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametera 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220+02)°C 554+6% 0.99 mha/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 Caondition
SAR measured 250 mW input power 241 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 9.50 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW inpul power 1.57 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 6,21 Wikg = 18.5 % (k=2)

Cerlificate No: 0835V2-4d165_Sep18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transicrmed to feed point 505Q-53jQ
Retum Loss -265d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4550-768|Q

Retum Loss -20.7d8

General Antenna Parameters and Design

[Ecttical Delay (one direction) ] 1436 ns

Aiter 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 feading 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 maiching when loaded according to tha position as explained in the
‘Measurement Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data
Manufactured by SPEAG
Manutactured on December 28, 2012
Certificats No: D835V2-4d165_Sep18 Page 4 ol B
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DASYS5 Validation Report for Head TSL

Date: 18.09.2018
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d 165

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

Medium parameters used: =835 MHz; o = 0.91 S/m: g =40.8; p = 1000 kg/’m‘
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(9.9, 9.9, 9.9) @ 835 MHz: Calibrated: 30.12.2017
« Sensor-Surface! |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASY5252.10.1(1476): SEMCAD X 14.6.11(7439)

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

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

Peak SAR (extrapolated) = 3.70 Wikg

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

Maximum value of SAR (measured) = 3.24 Wrkg

d8

-2.00
-4.00
-5.00
-8.00
10.00

0dB =324 Whg=5.11 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 18.09.2018
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d165

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

Medium parameters used: =835 MHz; 6 =0.99 S/m; g, = 55.4; p = 1000 kg/m’
Phantom section: Flut Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.05, 10.05, 10.05) @ 835 MHz; Calibrated: 30.12.2017
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005

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

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

Reference Value = 60.86 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 3.62 Wikg

SAR(I g) = 2.41 W/kg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 3.22 Wike

dB8

-2.00
-4.00
-6.00
-8.00
-10.00

0dB =322 W/kg =5.08 dBW/kg
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Impedance Measurement Plot for Body TSL

. 835 000000 MH:z
o Ry 24.833 pF

S Y AT = '\.3-5 e i
A o 00000 MH:

45 543 00

-7.844B 0

322 mll

T

1 0r

S  CHY, BT 1C1Rot

\ X
N 7
v 7
N Mg 0 S £sr_o
ChizStaet 635000 MMz —— op 14Q500 GHz
| — P — —
1000 > 835.000000 MHz  -2(.884 dB
500 -
0.00 |
L5 .00 N — - — e —
10.00 -
1500
b0 00
25 20 Ay
L33 00 o
35 .00
| ¥R ChiAug= |20 RTPe (L8 )
Ch1: Rt EI5.000 MMz  — Step 1,03500 GHe

Certificate No; DB3SV2-44165_Sep18 Page Bof B

F-TP22-03 (Rev.00) 201 /226

HCT CO.,LTD.



aCT

FCC ID: ASLSMJ415N

Report No: HCT-SR-1810-FC001

HCTCO,LTD.
Calibration Laboratory of S, TS, St icioss Mt
Schmid & Partner % ¥ 8 Service sulsse d'étalonnage
Engineering AG > C' gurvirio setivers i tarstinn
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Acctedited by the Swiss Accroditation Service (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Caltwation Equipment wsod (MATE crilics for calibration)

u|mmmmmmmmmmmmbuwumwmumpnmm:srcwnunm<m

¥ Swiss Calibration Seevi
AR N ‘.’ s

Accreditation No.: SCS D108

This catbration cantificate shal not ba reproduced excant in Kill without written spproval of ihe iabaratary

Primary Standards De Cal Date (Certificate No.) Schedued Calibration

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

Power sansor NRP-291 SN: 103244 O4-Ape-17 (No. 217-02521) Apr-18

Power sensar NRP.ZS1 SN: 103245 (4-Apr-17 (No. 217-02522) Apr-18

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

Type-N mismatch combinaton SN: 5047.2 1 08327 O7-Apr-17 (No. 217.02529) Apr.18

Reference Probe EXI0OV4 SN: 7348 30-Oec-17 {No. EX3.7348_Dect7) Dec.18

DAE4 SN 801 26-0ct-17 (No. DAEA.SN_Cet1?) Oct18

Secondary Standards Dw Chack Dals (n houss) Scheduled Check

Powar meter EPM-442A SN: GB37480704 07.0ct-15 (in house check Oct-18) in house check: Oct-18

Fowar sensar HP 8431A SN, US37292783 07-Ces-15 (in housa check Oct-16) in house chack: Oct-18

Powar sensar HP 8481A SN; MY41092317 07.0ct-15 (in house check Oct-18) in house check. Oct-1B

RF genarstor RAS SMT.D8 SN, 100972 15Jun-15 (in house check Oct-18) in house check: Oct-18

Natwork Anslyzer HP 8763E SN: US37300685 18.0c-01 (in house check Oct-17) in house chack: Ocs-18
Name Function

Calibrated by 0 : b

Approved by.

issued. March 15, 2018
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Multilateral Agreement for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |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 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 § 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 cerfificate. All figures stated in the ceriificate are valid at the frequency indicated.

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

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

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

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

» SAR normalized: SAR as measured, nommalized 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: D1200V2-5a061_Mar18 Page 2of 8
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Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz = 5mm
Frequency 1900 MHz 1 1 MHz
Head TSL parameters
The following parameters and caiculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220°C 400 1.40 mha/m
Measured Head TSL parameters (220x02)°C 405+86% 1.97 mhaim £ 8 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averagoed over 1 cm’ (1 g) of Hoad TSL Condition
SAR measured 250 mW input power 9.88 Wikg
SAR for nominal Head TSL parameters nomalaed to 1W 40,1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 519 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.0 Wikg £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20'C 53.3 1.52 mha/m
Measured Body TSL parameters (220+02)°C 552+6% 147 mha/im 6 %
Body TSL temperatura change during test <0S5"C e -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.64 Wikg
SAR for nominal Body TSL parameters normalizad to 1W 39.6 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measurad 250 mW input power 5.14 Wikg
SAR for nominal Body TSL parameters normalized to TW 20,9 Wikg £ 16.5 % (k=2)
Certificate No: D1900V2-5d061_Mar18 Page 30f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5140+8620
Retumn Loss -2404dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4770+49|0
Retum Loss -25.1d8B

General Antenna Parameters and Design

| Esectrical Delay (one direction) [ 1,194 ns |

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

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly connected to the
second arm of the dipole. The antenns is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are gdded to the dipole arms in order to Improve matching when loaded according to the position as axpiained in the
"Measurement Conditions" paragraph, The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

No excessive force must be applied 1o the dipofe arms, becauss thay might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 10, 2004
Certificate No: D1900V2-56061_Mar18 Page 4 of 8
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DASYS5 Validation Report for Head TSL
Date: 15.03.2018
l'est Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: £= 1900 MHz; o = 1.37 S/m: &, = 40.5: p = 1000 kg/m"

Phantom section: Flat Section
Measurement Standard: DASY3 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.18, 8.18, 8.18); Calibrated: 30.12.2017:
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn60!; 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=3Smm, dz=Smm

Reference Value = 107.8 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 18.3 Wikg

SAR(1 g) = 9.88 W/kg; SAR(10 g) = 5,19 W/ke

Maximum value of SAR (measured) = 15.1 W/kg

-3.40
-6.80
-10.20
-13.60

-17.00

0dB=15.1 Wkg = 11.79 dBWkg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 15.03.2018
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipale 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN:5d061
Communication System: UID 0 - CW; Frequency: 1900 MHz )
Medium parameters used: = 1900 MHz; o= 1.47 S/m; & = 55.2; p = 1000 ke/m*

Phantom section: Flat Section
Measurement Standard: DASYS3 (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.15, 8.15, 8.15); Calibrated: 30.12.2017:
» Sensor-Surface! 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 26.10.2017
= Phantom: Flat Phantom 3.0 (back); Type: QD 000 PS0 AA; Serial: 1002

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

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

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

Peak SAR (extrapolated) = 17.1 Wikg

SAR(] g) = 9.64 Wikg; SAR(10 g) = 5,14 Wikg
Maximum value of SAR (measured) = 13.9 Wikg

-3.40

5.80

-10.20

-13.60

-17.00

0dB =139 Wikg=11.43 dBWikg

Certificata No: D1800V2-50061_Mari8 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Muitilsteral Agreemant for the recognition of calibration certificates

cient  HCT (Dymstec) Cortficats No: D2450V2-965_Feb18
CALIBRATION CERTIFICATE

Owjset D2450V2 - SN:985

Callbration procedure(s) QACAL-OS.VQ : . o - »

Calibration procedure for dipole validation kits above 700 MHz

Caiibration date; February 16, 2018 ‘
\

Thes calibration fl d s the y to nationa! standards, which renlize the physical units of measuraments (SI),

Thar and the L with confidancs probability are given on the following pages and are part of the cenfficate.

Al calibrastions have been condacted in the closad aboratory leclity: environment emparature (22 « 3)°C and humidily < 70%

Calibration Equipment used (METE cntical far clibration)

Primasy Standarcs D& Ca Date (Cantticate No.) Scheduad Callbration
Power meder NAP SN: 104778 04-Apr-17 (No. 217-0252102522) Apr-18

Powes sensor NRP-261 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sansor NRP-Z81 SN: 103245 04-Apr-17 (No. 217-02522) Apr-18

Rederonce 20 dB Attsnuator SN: 5056 (20%) O7-Apr-17 (No. 217-02528) Apt-18

Typo-N mismatch combmation SN: 5047 .2/ 08327 O7-Apr-17 (No. 217-02529) Ape-18

Asdorenca Probe EX30V4 8N: 7342 30-Doc-17 (No. EX3:7340_Dac17) Dec-18

DAE4 SN: 801 26-0ct17 (No. DAES-E0T_Oct17) Qct-18

Secondary Standards 10 Chock Data (n house) Scheduled Check
Power melar EPM-4424 SN: GBI7480704 07-0c2-15 {in house chock Oct-18) In house check: Ocl-18
Power sensor HP 8481A 8N: US37292785 07-0ct-15 {In house check Oct-18) In house check: Oct-18
Power ssnsor HP 84814 SN: MY41092317 07-0c2-15 {in house check Out-16) In house check: Oct-18
AF genersior AAS SMT-06 SN: 100072 15-Jun-15 (in hause check Oct-16) In house check: Oct-18
Netwaork Anatyzar HP 8783E 8N: US37390585 18-Oct-01 {in house check Oct-17) In house check: Ocl-18

Name Function et
Callbrated by: Michaet Weber Laboratory Techniclan zw-
Approved by: Kata Pokivie. Techrical Managar /6( g

I1ssued: February 19, 2018

This cadbration cerifficate shal not ba reproduced except in full withoul written appraval of the laboratory.
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The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

Cenificate No- D2450V2-965_Feb18 Page20f8
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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 ox, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3982 1.80 mho/m
Measured Head TSL parameters (220x02)'C 379+6% 1.87 mhoim £ 6 %
Head TSL temperature change during test <05°C _—
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measurad 250 mW Input power 13,1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 51.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 emy’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.07 Wikg
SAR for nominal Head TSL paramsters normalized 1o 1W 23.9 W/kg £ 16.5 % {k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20"C 527 1.95 mho/m
Measured Body TSL parameters (220+02)°C 514+6% 204 mhom=6 %
Body TSL temperature change during test <05°C —- —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.2 Wig = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW Input power 5.98 W/kg
SAR for nominal Body TSL parameters normalized 1o 1W 23,6 Wikg £ 16.5 % (k=2)
Cenificate No: D2450V2-965_Fob18 Pege3cié
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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

Retum Loss -242d8

Antenna Parameters with Body TSL

Impedance. transformed to feed poim 5090+63Q
Ratumn Loss -24.0 48

General Antenna Parameters and Design

Electrical Delay (one dirsction) I 1.163 ns ]

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufacturad on November 18, 2014
Cartificate No: D2450V2-965_Feb18 Page 4 of 8
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DASYS Validation Report for Head TSL

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

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

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

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS0O AA; Serial: 1001

« DASY5252.10.0{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 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 26.2 Wikg

SAR(1 g = 13.1 W/kg: SAR(10 g) = 6.07 W/kg

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

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =207 W/kg = 13.16 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 16,02.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 2,04 S/m; & = 51.4; p = 1000 kg/m’

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

DASY352 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01); Calibrated: 30,12.2017:
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (back): Type: QD 000 PS0 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=3mm, dy=5mm, dz=5Smm

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

Peak SAR (extrapolated) = 25.8 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 598 W/kg

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

-5.00

-10.00
-15.00
-20.,00

-25.00

0 dB = 20.0 W/kg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, —
Schmid & Partner SN s :uvlu suisse d'::onnm l
Engineering AG % c Servizio svizzero di taratura

Zoughsusstrasse 43, 8004 Zurich, Switzeriand C@‘ S Swiss Calibration Service
Accradaed by the Swiss Accraditation Servios (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Sarvice is one of the signatories to the EA

Multilateeal Agr for the racognition of calibration certiticates
cent  HCT (Dymstec) Centificate No: D2600V2-1106_Dec17
CALIBRATION CERTIFICATE

Chject D2600V2 - SN:1106

Calibration proceduesis) QACAL-OE‘VQ Tt

Catbration date: December 15, 2017 e N AL
q %‘V‘\, %

2evd ol e "é‘ pe .
This cafibration cenificate documents the Bilily to I standards, which ra - 4

Tho measurements and tha uncerainlies with confidence probabiity ara given on the following pages and are part of the cartificate

All ceibrations have been conducted in the closed laboratary faciity: environment tempensiure (22 + 3)°C and humidity < 70%

Caiisrabon Equipment used (MATE critical for calibration)

Frimary Standards 10 ¢ Cal Date (Cartificate No.) Sehaculed Calibestion

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

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

Powar simsor NRP-291 SN 105245 -Apr-17 (No. 217-02522) Ape18

R 20 d8 An ! SN 5068 (20k) 07-Ape-17 (No. 217-02628) Ape-18

Type-N mismatch combination SN SM7.2 /06327 07-Ape-17 (No. 217-02529) Ape18

Refarence Probs EX30VA SN 7343 31-May-17 (No. EX3-7349_May17) May-18

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

Secondary Standards Da Check Date (in housa) Scheduled Chack

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

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

Pawer sensor HP 84814 SN: MY41062317 07-0ct-15 {In house chack Oc1-16) In house check: Oat-18

AF genarator HAS SMT-06 SN: 100972 15-Juri-15 (In houss check Oct-18) In hause check: Oot-18

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

Calbrated by: Le# Kiysnar Lataratary Technictan %
Approved by: Katjs Pokovic rmum /mf

issued: Dacember 18, 2017

This calbration certificate shall not be reproducad except m full without written approved of the laboratory,

Cerlificate No: D26800V2-1106_Dec17 Page 1 of 8
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Calibration Laboratory of S,
S Schweizerischer Kalibrierdienst
Schmid & Partner % g Service suisse ¢ étalonnage
Engineering AG —— Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerland % ,'ﬁ\._\“ S swiss Calibration Service
Accredited by the Swiss Accroditation Service (SAS) Accreditation No.: SCS 0108
The Swigs Accreditation Service is one of the signatories to the EA
Multitateral Ag for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

Centificate No: D2600V2-1106_Dec17 Page 2of8

F-TP22-03 (Rev.00) 219/226 HCT CO.,LTD.



o
ha- FCC ID: A3LSMJ415N Report No: HCT-SR-1810-FC001

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 Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = t MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+02)°C 371:6% 2,03 mho/m = 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW Input power 14.5 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 56.4 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.35 Wikg
SAR for nominal Head TSL paramsters normalized 10 1W 25.0 Wikg = 16.5 % (kn2)
Body TSL parameters
The following parameters and calculations were appiied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220202)°C 510+6% 222 mho/m 6 %
Body TSL temperature change during test <05"C - —_
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13,9 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 54.6 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condiion
SAR measured 250 mW input power 6.13 Wikg
SAR for nominal Body TSL parameters normafized to 1W 24.2 W/kg = 16.5 % (k=2)
Cartificate No: D2600V2-1106_Dect? Page 3of 8
F-TP22-03 (Rev.00) 220/ 226 HCT CO.,LTD.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformad to lead point 478Q-83 0

Heturn Loss -21.2dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 447Q-59iQ
Return Loss -21.6d8

General Antenna Parameters and Design

| Eectrical Delay (one direction) | 1.150 ns |

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

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

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

Additional EUT Data

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

Date; 15.12.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106

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

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

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96); Calibrated: 31.05.2017;
» Sensor-Surface: L4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
»  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

» DASY52352,10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 113.0 V/im; Power Drft =-0.07 dB

Peak SAR (extrapolated) = 32,1 W/kg

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

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

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =23.6 W/kg = 13.73 dBW/kg

Cerlificate No: D2600V2-1106_Dec17 Page 50! 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 15.12.2017
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106

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

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

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

DASYS2 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.94, 7.94, 7.94). Calibrated: 31.05.2017,;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

o DASYS2 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=Smm, 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 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB = 22.4 Wikg = 13.50 dBW/kg
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Impedance Measurement Plot for Body TSL
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Certificate of conformity / First Article Inspection

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

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

Test Requirement Details Units tested
Material Compliant with the standard 2mm +/- 0.2 mm all
| thickness requirements. 30 points over the bottom area
Matenal Dielectric parameters for required | 200 MHz — 6 GHz - Materat
parameters frequencies Relative permittivity 3 - 5 sample
Loss tangent < 0.05.
Material The material s compatible with DGBE based simulating liquids. | Materal
rasistivity the liquids defined in the Observe Tachnical Note for Samples
standards il handled and cleaned | material compatibility.
according to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 1556 mm
Nominal volume: 9.2 | Il
Saqging Depending on standard No initial sagging (negative 110072
preshaped, change < 0.5 mm)
Standards

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

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

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

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

Conformity

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

Signature / Stamp

16.07,2015
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