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Glossary:

TSL tissue simuiating liquid

NORMX.y,z sensilivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

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

AB.CD moduiation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization & 8 rotation arcund an axis that is in the plane normal to probe axis {(at measurement canter),

ie., 8 =0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1628-2013, "IEEE Raecommended 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 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 GMz)", July 2016

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

d} KDB B65664, “SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMx.y,2: Assessed for E-fisld polarization 8 = 0 {f < 800 MKz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMX,y,2 are only intermediate values, i.e,, the uncertainties of NORMx,y,z does not affect the E”-fisld
uncertainty inside TSL (see beiow ConvF)

= NORM{fOx,yv.z = NORMYx,y,z * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2. The uncenainty of the frequency response is included
In the stated uncertainty of ConvF,

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

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

*  Axy.z Bxy.z Cxyz Oxyz VRx.y.Z. A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR s the maximum callibration range expressed In RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Tempearature Transfer
Standard for f < B00 MHz) and inside waveguide using analytical field distributions based on power
measuremants for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMYx,y.z * ConvF whereby the uncartainty 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,

« Sphercal isotropy (30 deviation from isotropy): in a held of low gradients reallzed using a Nat phantom
exposed by a patch antanna.

« Sensor Offsel. The sansor offset corresponds 1o the offset of virtual measurement center from the probe i
(on probe axis). No tolerance required

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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HCTCO,LTD

EX30V4 - SN.3797 November 22, 2018

Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 22, 2018

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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HCT FCC ID: A3LSMM305F

HCT CO,LTD

Report No: HCT-SR-1901-FC004-R1

EX30V4- SN:3707 November 22, 2018

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

Basic Calibration Parameters

| Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (aVi(Vim)*y" | 061 0.56 0.55 +101 %
DCP {mV)" 99.4 98.1 o97.8
Modulation Calibration Parameters
uio Communication System Nameo A B c ) VR Une"
: dB8 | dBVuv dB mv (k=2)
0 cow X | oo 0.0 1.0 000 | 1502 | 35%
Y 0.0 0.0 1.0 1500
z 0.0 0.0 1.0 1444
Note: For details on UID parameters see Appendix.
Sensor Model Parameters
[ c1 c2 a T T2 T3 T4 15 T6
fF fF v ms.V* ms.V™' ms v v
X 42.14 323.8 37.43 10.96 0.298 5.100 0.00 0.505 1.010
Y 42.30 3181 | 36,05 13.52 0.084 5.100 0.00 0.435 1.006
Z 39.25 303.9 37.78 8.692 0.301 5,100 0.00 0.312 1.015

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

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

* The uncentainges af Narm XY 2 do not affect the E*.field uncertainty insida T5L (566 Pages 5 and §)
* Numerical linesrization paramesar: uncertainty not requred

¥ Uncenainty is delermined using tha max, Geviation (rom linsar responss apoling gufar cistrioution and s d for thee squamm of the
Neld valus
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HCT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCT CO,LTD

EX3DV4- SN:3797 November 22, 2018

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

Calibration Parameter Determined in Head Tissue SImulutlng Media
Relative Conductivity |

Depth” Unc

f(MHz)® | Permittivity" (Sim)" | ComvEX | Conve Y | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 11.53 1153 | 1153 0.00 1.00 +133%
450 435 0.87 10.22 1022 | 1022 0.14 130 | +133%
750 119 0.89 9.34 9.34 | 9.34 0.56 080 | +120%
835 415 0.80 9.09 808 | 909 0.50 085 | +120%
900 415 0.97 8.89 889 | 8.89 0.41 085 | +120%
1450 40.5 1.20 8.05 B8.05 l 8.05 0.37 080 | £120%
1750 40.1 1.37 8.00 BOO | 800 0.38 0.84 +12.0%
1900 40.0 1.40 7.82 7.82 : 7.82 0.34 086 | +120%
2300 385 1.67 7.43 7.43 [ 7.43 0.40 0.84 +120%
2450 392 160 | 706 | 708 | 706 | 038 | 086 | +120%
2600 39.0 1.96 694 | 594 | 694 042 085 | +120%
3500 37.9 2.9 6.68 6.68 6.68 0.27 125 | £13.1%
5250 369 471 4.89 4.89 4,89 0.40 1.80 | +131%
5600 355 5.07 4.52 452 452 0.40 180 | £131%
5750 354 5.22 4.70 470 4.70 0.40 1.80 | #131%

Fmouencyvdmnysbowmmzd:1mmodyamtubtﬂASYNlmN¢m(um2) dumsnaun-dw 50 MHz l'm
uncortainty is the RSS of tha ConvF uncertainty at calration requancy and the uncersinty for the indicatad frequency band. Frequency vall
bedow 300 MHz ts £ 10, 25, 40, 50 and 70 MHz for Corn® assessments at 30, 64, 128, 150 and 220 MHz respectivaly Abovoscttz&mmy
valdly can be extended 1o £ 110 MHz

At frequencies below 3 GHz, the valdty of lissue parametens (¢ and o) can be refaxsd to + 10% if iquid P ioe Sormule is spplied to
maasurad SAR values, Al kequences above 3 GHe, the validity of tesue {randa)is icted %0 = 5%. Tha uncertainty is the RSS of
tha ConvF uncentamty 10r Indicatad 16rget (8sws peramedars.

" Mipha/Depth are determined during calibration. SPEAG waimants thal the ramaining Geviation dus 10 tha b y effect sfier comp
umyshsmmzmlomoqwmammmamuw:mwmumumummm«mummw
diameter from the boundary,
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HCT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCT CO,LTD

EX30Va- SN:3787 November 22, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

F (MHz) © mv;y‘ co?w ConvF X | ConvFY | ComvFZ | Alphs® mq (‘l:‘;)
150 61.9 0.80 11.04 11.04 11.04 | 000 1.00 | £133%
450 56.7 0.94 10.35 10,35 1035 | 0.08 120 | +133%
750 55.5 0.96 9.65 9.55 9.55 0.51 080 | +120%
835 55.2 0.97 9.16 9.16 9.16 0.51 080 | +120%
1750 53.4 1.49 7.86 7.86 7.86 042 | 080 | +120%
1900 53.3 1.52 7.52 7.52 7.52 039 | 080 | +120%

2300 528 1.81 7.26 7.28 7.26 D46 | 085 | +120%
2450 52.7 1.95 7.13 7.13 7.13 040 | 088 | +120%
2600 52.5 2.18 7.05 7.05 7.05 0.29 1.05 | +120%
3500 51.3 3.31 6.91 6.91 6.91 0.25 125 | £131%
5250 48.9 5.36 4.37 437 437 0.50 190 | £131%
5600 485 5.77 3.94 3.94 3.94 0.50 180 | +131%
5750 48.3 5.94 4.16 4.16 4.16 0.50 190 | £131%

¥ Frequency valdity above 300 MHz of + 100 MHz only apphas for DASY v&.4 and highet (see Page 2), else it is restricted 10 = 50 MHz. The
uncertainty is the RSS of thi ConvF urcestanty at calibration frequency and the uncertainty for e indicated frequency band. Frequency validity
beskory 300 Miz is = 10, 25, 40, 50 and 70 MHz for Comvf assezsments &t 30 54, 128, 150 and 220 MHz respectively, Above 5 GHz fmquency
validity can be extended to £ 110 MMz
'Nﬁ‘qu-:-sbdans()u.lr-valdlyolnmoarmmkanoo)anbelehwdloz10$Jl‘tud- P y formula = applied o
measured SAR values. Al fraquencies above 3 GHz, the validity of tssua paramatars (& snd a) Is resiricted 1o = 5%. The uncertainty is the RSS of
guCoMF uncartanty for indcated larges fissus parameters

Alpha/Depth are desemmined during calibration. SPEAG warents that the remainng deviation due 1o the boundary effect after campensation s
aiways lesg than & 1% for frequencies below 3 GHz and beiow £ 2% for Mequenciss between 3-8 GHz ot any distance larger than half the probe tip
Garmedar from the boundesy.
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HCTCO,LTD

EX30V4-- SN:3797 November 22, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

zed)

Frequency response (normali
T
-

3 o e S —— L FL e B - Ll L4 T
0 500 1000 1500 2000 2500 3000
f [Miz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Report No: HCT-SR-1901-FC004-R1

EX30V4- SN:3797 November 22, 2018

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22
v ~-.;;.'.
3 & . . B B
Ton ¥ b 4 Tot X

Enor [dB)

'.'Vt_' 59 150
. ( %‘| . I "
100 Mz 600 MHz2 1600 MHz 23

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCTCO,LTD
EX30V4- SN:3797 Navember 22, 2018
Dynamic Range f(SAR}caq)
(TEM cell , fy,u= 1900 MHz)
w0
o 10%
2
2
p-
@
§ 10%
'0.’ -
w 1o 1ot 1w 10 1R 1
SAR [mWicm3]
] o]
not compensated compensated
1-
% u 1
"
2 - il
102 10= 10 [ 107 o 100
SAR [mWicm3j
(2] LB
not compansatad compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HCTCO,LLTD

EX30V4- SN:3787 November 22, 2018

Conversion Factor Assessment

= B35 MHz WGLS R2 (H_convF) f= 1900 MHz WGLS R22 (H_convF)
Deviation from Isotropy in Liquid
Error (§, 8), f =900 MHz
C—“" .|
10 <08 08 L4 02 0D 0.2 04 0.5 0.8 10

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCT CO,LTD

EX3DV4- SN:3797 Novemnber 22, 2018

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

Other Probe Parameters

Sensor Arrangement i Triangular
Caonnectar Angle () | 63.3
Mechanical Surface Detection Mode enabled
Optical Surface Delection Mode disabled
Probe Overall Length T 337 mm |
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25mm
| Probe Tip to Sensor X Calbration Point 1mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Paint : Tmm
Recommended Measurement Distance from Surface 1.4 mm
Certificate No: EX3-3797_Nov18 Page 11 of 39
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CT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCTCO,LTD
EXIDV4- SN:3T97 November 22, 2018
ndix: Modulation Calibration Parameters
ui Communication System Name A B [5 [+] VR Max
48 dBv dB mv Unc®
(k=2)
0 CW 0.00 0.0 1.00_| 000 | 1502 | +35%
0.00 0.0( .00 150.0
0.00 0.0 .00 144 4
10010- SAR Vahidation (Square, 1D0ms, 10ems) 243 6728 | 10.72 | 10.00 | 200 +96%
CAA
276 69.01 11.38 200
= 208 6560 9.91 200
2&081 1- UMTS-FDD {(WCDMA) 0.95 66,88 473 0.00 150.0 +96%
1.02 6769 | 1534 50.0
0.81 6415 | 1271 50,0
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 11 6363 1517 | 041 500 | *06%
CAB Mbps) et
1.16 6405 | 1543 150.0
1.05 6245 14.04 150.0
10013~ IEEE 802.11g WiFi 2.4 GHz {DSSS- 470 6872 | 17.21 148 1500 | £96%
_CAB OFDM, § Mbps)
482 6683 | 17.24 150,0
4.7 6647 16.95 150.0
10021- GSM-FDD (TDMA, GMSK) 100.00 | 11584 | 27.768 | 839 50.0 296 %
DAC
10000 | 11568 | 27.58 50.0
10000 | 11437 | 2711 50.0 5
10023 GPRS-FDD (TDMA, GMSK, TN 0} 00.00 11489 | 2748 857 50.0 296%
DAC
100.0 11491 | 2727 50.0

3
3

100.0 ‘ 50.0 |
10024- | GPRS-FOD (TDMA, GMSK. TN 0-1) 10000 | 11740 | 27.44 | 6568 | 60.0 | t96%
DAC

10000 | 117.72 | 2758 800

10000 | 11560 | 2648 50.0
10025- | EDGE-FDD (TOMA, BPSK, TN 0) 448 | 7420 | 2924 | 1257 | 500 | £96%
DAC

11.74 | 110,03 | 4833 500

397 | 7005 | 2673 500

2

10026~ EDGE-FDD (TOMA, BPSK, TN D-1) 8.28 92.40 33.9: 9.56 60.0 £96%

nNi<] xinl<l  xINI=] xinN|=] XNl ximn|<] oxinN|<l O x|N|=<| X|Nj=<| XN XIN[<E XN XN XN N =<

DAC
12.03 | 10356 | 3643 800
661 | 8651 | 3147 0.0
10027- | GPRS-FDD (TOMA, GMSK, TN 0-1-2) 100.00 | 12048 | 27.94 | 480 | 80O | £96%
DAC
100.00 | 12128 | 28.40 80.0
100.00 | 117.35 | 26.35 800
10026- | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) 100.00 | 12442 | 2882 | 356 | 1000 | 296%
DAC
100.00 | 12611 | 2975 100.0
100.00 | 118.56 | 26.07 100.0
10028 | EDGE-FOD (TOMA, 8PSK, TN 0-1-2) 513 | 8054 | 2784 | 780 | 800 | +96%
DAC
615 | 8539 | 3007 800
439 | 7683 | 2609 80.0
10030- | IEEE 602.15.1 Bluetoolh (GFSK, DH1) 10000 | 11607 | 26238 | 530 | 700 | +96%
CAA
10000 | 116,79 | 26.74 70.0
10000 | 11350 | 2502 70.0
10031- | IEEE 802.15.1 Blustooth (GFSK, DH3) 10000 | 116.20 | 2387 | 188 | 1000 | =96%
CAA
10000 | 12620 | 28.25 100.0
100,00 | t01.52 | 17.73 100.0
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CT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCTCOLLTD
EX3DV4- SN:3797 November 22, 2018
10032- IEEE 802.15,1 Bluetooth (GFSK, DH5) 10000 | 11202 | 2123 1147 1000 | 2986%
CAA
100.00 136.72 31.30 1000
s 0.18 60.22 452 100.0
10033~ IEEE 802.15,1 Bluetooth (PV4-DQPSK, 10000 | 131.62 | 355 5.30 70.0 196 %
CAA DH1) N
10000 | 13208 | 3576 70.0
22.59 10663 | 28.78 70.0
10034~ {EEE 802.15.1 Bluetooth {PV4-DQFSK, 574 87.09 21.40 1.88 1000 | £98%
Can DH3)
849 9258 | 2330 100.0
208 72,§§ 15.61 100.0
10035- JEEE 802.15.1 Bluetcoth {PU4-DQPSK, 246 7634 17.25 117 100.0 +96%
Cas OHS)
3.26 8008 | 1887 100.0
1.32 67.80 13.03 100.0
10036- {EEE 802.15.1 Bluetooth {8-DPSK, DH1) 10000 132.20 3576 5.30 700 +96%
CAA
10000 | 13262 | 3601 70.0
50.75 11858 | 3218 70.0
‘1:0‘(‘):7- JEEE 802:15,1 Bluetooth (8-DPSK, DH3) 480 8478 20.64 1.88 1000 | £96%
7.00 80.05 22.53 100.0
1.92 71,86 15.20 100.0
10038~ IEEE 802.15.1 Bluatooth (8-DPSK, DH5) 252 76.94 17.62 117 1000 | 296%
CAA
.31 80.62 18.20 100.0
=5 33 68.14 13.28 100.0
10039~ CDMAZ000 (1xRTT, RCY) 142 69.17 1354 0.00 1500 | 2986%

1.65 711 1472 150.0
0.85 64.31 1049 150.0
11147 | 2507 778 500 196 %

10042- 15-54 /15-136 FDD (TDMAJFDM, PU4-
CAB DOPSK, Halfrate)

100.00 1192 | 2521 500
100.00 00.88 | 2425 50.0
0.03 19.38 200 0.00 1500 | £96%

10044~ IS-S1EIVTIA-S53 FDD (FOMA, FM)

0.00 | 10350 | 395 150.0
0.03 | 12188 | 098 150.0
10000 | 111.20 | 2720 | 1380 | 250 | 96%

10048- DECT (TDD, TDMA/FDM, GFSK, Full
CAa Slot, 24)

10000 | 11187 | 2712 25.0
10000 | 10947 | 26.56 250
10000 | 11258 | 2676 | 1078 40.0 $86%

10049- DECT (TOD, TDMAFDM, GFSK, Doubla
CAA Slot, 12)

NI<| XiN|=<! X[N|<] X[N[<| - X[Ni<| XIN[<| XIN[<] XiIN[<| X|Ni<| XINi<| XIN|<| X[Ni<| XIN|<l XIN[<! X[N[<| X|Ni<| >
g

98082 | 130.65 | 31.85 40.0
100.00 | 111,36 | 26.17 40.0
10056- | UMTS-TDD (TD-SCOMA, 1.28 Mcps} 100.00 | 12587 | 3411 | 9.03 500 | £36%
CAA
100.00 | 126.99 | 3454 50,0
= 10000 | 12438 | 3329 50.0
10058- | EDGE-FDD (TOMA, 8PSK, TN 0-1-2-3) 4.04 7543 | 2477 | 855 | 1000 | £96%
DAC
4.56 78 44 26.18 100.0
357 7272 | 23.36 100.0
10069- | IEEE 802.11b WiF| 2.4 GHz (DSSS, 2 115 6480 | 1590 | 081 | 110 +96%
_ CAB Moos)
1,20 6532 | 16.20 110.0
1.07 6328 | 14.50 110.0
10060- | IEEE BOZ 11b Wi 2.4 GHz (DSSS, 5.5 10000 | 142.79 | 3747 | 130 | 1100 | +96%
_ChAB
100.00 | 14352 | 37.98 110.0
3.25 8820 | 2284 110.0
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10081 IEEE B02.11b WIFi 2.4 GHz (DSSS, 11 324 8485 2464 204 100 | 296%
CAB Mbps)
4.06 BE.64 25,98 10.0
1,99 7580 | 20.63 110.0
10062- IEEE B02.11&/h WiFi 5 GHz (OFDM, 6 4.58 66.64 16.56 049 00.0 06 %
CAC Mbps)
4.81 66.76 16,59 100.0
449 65.34 16.26 100.0
10063~ IEEE B02.11a/h Wi 5 GHz (OFDM. 9 4.60 68.75 16.68 0.72 000 | z86%
CAC Mbps}
4.63 65.87 16.71 100.0
4.51 66.45 16.368 100.0
10064- IEEE 802.11&h WiFi 5 GHz (OFDM, 12 487 67.00 16.91 0.86 1000 | 296%

CAC Mbps)

490 | 6711 | 1693 100.0
477 | 6671 | 16.62 100.0 ]
475 | 6681 | 17.04 | 121 | 1000 | 296 %

10065~ | IEEE 802.11a/h WiFi 5 GHz (OFDM. 18
CAC Mbps)

477 87.02 17.06 100.0
4.64 66.60 16.74 100.0
4.76 66.92 17.22 146 100.0 =06%

479 | 6705 | 17.24 100.0
466 | 6663 | 18.92 100.0
506 | 6718 | 17.71 | 204 | 1000 | =96%

10066- IEEE 802.11ah WiFi 5 GHz (OFDM, 24
CAC | Mbps)

10067- | IEEE 802,11ah WiFi 5 GHz (OF DM, 36
Mbpe)

CAC

500 | 6730 | 17.74 100.0

406 | 6694 | 1746 1000
10068- | IEEE 802,118 WiFi 5 GHz (OFDM, 48 510 | 6717 | 17.93 | 255 | 1000 | =06 %
CAC Mbps)

512 6728 17.96 00.0

. 66.90 | 17.66 00.0

10069~ | IEEE 802.11ah WiFi 5 GHz (OFDM. 64 517 | 6719 | 1813 | 267 | 1000 | £96%
CAC Mbps)

520 | 6732 | 1647 100.0

507 | 6604 | 17.87 100.0
10071- | IEEE 802.11g WiFi 2.4 GHz 489 | 6681 | 17.54 | 189 | 1000 | 296 %

cA8 (DSSS/OFDM. § Mbps)

491 66.€ 7.57 100.0
4.8 5E 7.29 100.0
486 67. 778 2.30 1000 [ 298%

10072- IEEE 802.11g WiF| 2.4 GHz
CaB (DSSS/IOFDM, 12 Mbps)

489 67.25 17.01 100.
477 66.85 17.51 100!
4.92 67.31 18.14 283 100.0 +96%

10073- IEEE B02.11g WiFi 2.4 GHz
CaB (DSSSIOFDM, 18 Mbps)

4.95 67.44 18.18 0.0
483 67.04 17.87 0.0
4N 67.21 18.29 3.30 0.0

10074- | IEEE B02.11g WiFi 2.4 GHz
CAB (DSSSIOFDM, 24 Mbps)

+96%

4.93 67.34 18.34 1000
483 66.96 18.04 1000
494 67.28 18.61 3.82 90.0 *96%

10075- | IEEE 802.11g WiFi 2.4 GHz
CAB {DSSSIOFDM, 36 Mbps)

4.96 67.42 18.68 90.0
4485 67.01 1834 90.0
495 67.08 18.74 415 80.0 296%

10076- IEEE 802 11g WiFi 2.4 GHz
CAB {DSSS/OFDM, 48 Mbps)

Nl XN XINI<| XIN[=<| XIN|<| XIN|<] XIN[<] XINi<| X|N{<| XIN[<| XiN[<l X|Ni<| X|N|<| XIN|< XINi<| X|Ni<| X
o

4.97 67.23 18.80 90.0
488 66.86 18.50 90.0
10077- IEEE B02.11g WIFI 24 GHz 448 67.16 1885 4,30 80.0 96 %
_CAB (DSSS/OFDM, 54 Mbps)
500 67.30 18.91 90.0
491 66.94 18.61 90.0
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3.0?1- COMA2000 (1xRTT, RC3) 0.65 63.94 10,50 0.00 1500 | 298%

0.75 65,23 11.58 150.0

0.52 61.29 8.23 150.0
10082- 1S-54 / 13-136 FDD (TOMAFDM, P4 1.28 82,90 522 477 B0.0 +96%
CAB DQPSK, Fulirate)

0.66 60.00 4.27 80.0

368 66.40 5.96 80.0
10080- GPRS-FDD {TDMA. GMSK, TN 0-4) 10000 | 11749 | 27.50 6.56 60.0 296%
DAC

10000 | 117.76 | 2762 60.0
10000 | 11573 | 2653 60,0

10097~ UMTS-FDD (HSDPA) 176 67 54 1538 0.00 1500 | 296%
CAB

162 67.97 | 15867 150.0

1.58 6573 1399 150.0
10096 UMTS-FDD (HSUPA, Subtest 2) 172 67 49 15.33 0.00 1500 | 296%
CAB

1.78 87.94 1565 150.0

154 685.68 13085 150.0
10099- EDGE-FDO (TOMA, 8PSK, TN 0-4) B36 2260 3309 9.56 60.0 +96%

DAC

12.20 103.90 | 3855 60.0
6.66 8668 3154 60.0
299 69.83 1649 0.00 1500 [ 296%

07 | 7027 | 1671 150.0
72| 6821 | 1549 150.0
A3 | 67.20 | 1580 | 000 | 1500 | £96%

10100- LTE-FDD {SC-FOMA, 100% RB, 20
CAE | Mz QPSK)

10101- LTE-FOD (SC-FDMA, 100% RB. 20
CAE MHz, 16-QAM)

318 | 6746 | 1502 150.0
2] 6638 | 1518 150.0
6720 | 1590 | 000 | 1500 | +96%

10102- LTE-FDD (SC-FDMA, 100% R8, 20
CAE MHz 64-0AM)

3.28 6742 16.00 150.0
3.10 66.43 15.32 150.0
10103- LTE-TDD {SC-FDMA, 100% RB. 20 5.21 76.81 2140 398 65.0 £986%

CAG MHz QPSK)

68 7845 | 2201 85.0
5.31 7417 | 20.21 85.0
10104~ | LTE-TOD {(SC-FDMA, 100% RB, 20 585 | 7350 | 2074 | 398 | 650 | £96%

CAG MHz 16-QAM)

22 | 7466 | 21.21 65.
539 | 7211 | 20.01 5
10105- | LTE-TDD (SC-FDMA, 100% RB, 20 563 | 7254 | 2060 | 398 | 65 £96%
CAG MHz, 64-QAM)
609 | 74.10 | 21.28 650
501 | 7041 | 18.51 650
10108- | LTE-FDD (SC+DMA, 100% R, 10 259 | 6915 | 1632 | 00D | 1500 | £8.6%
CAG MHz, CPSK)
266 | 6054 | 1654 150.0
= 235 | 6751 | 1527 50.0
10109- | LTE-FDD (SC-FDMA, 100% R8, 10 278 | 67.090 | 1566 | 000 | 1500 | £96%

CAG MHz, 18-QAM)

2.83 67.34 15.80 150.0
2.63 66.15 1493 150.0
2.08 68.31 15.85 0.00 1500 [ z96%

10910~ LTE-FDD (SC-FDMA, 100% RB, 5 MHz
CAG QPSK)

215 68.74 16,13 150.0
86 66.52 14.61 150.0
249 88.01 15.86 0.00 1500 296 %

10111- | LTE-FDD (SC-FOMA, 100% RB, 5 MHz.
CAG 16-QAM)

254 68.25 16.02 150.0
229 | 6665 | 1483 150.0

NI XN XN XIN|<] XIN|<|  X[N|=<] XIN[<] XiN|<| XN« XIN|<] XIN|<] X[N[<| X|Nl<| XiN|<| XIN[<| XIN|<| X
b
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10112 LTE-FDD (SC-FDMA, 100% R8, 10 X 290 6713 1574 0.00 150.0 +96%
CAG Mz, 84-QAM)
Y 95 67.35 15.86 150.0
F4 .15 66.25 15.0¢ 150.0
10113- LTE-FDD (SC-FDMA, 100% RB8, 5 MHz, X 264 68.20 16.02 0.00 150.0 296%
CAG G4-QAM)
Y 269 68.40 16.15 150.0
244 66.90 15,03 150.0
10114 IEEE 802 11n (HT Greenfield, 13.5 X 504 67.07 16.44 0.00 150.0 296%
CAC Mbps, BPSK)
Y. 5.06 67.18 16.45 150.C
r4 494 66.72 16,15 150
10115 IEEE 802.11n (HT Greenfiold, 81 Mbps, X 6.30 67.14 16.49 0.00 150.0 96 %
CAC 16-QAM)
Y 531 67.23 49 150.0
r4 5.20 66.83 3.22 150.0 |
10116- IEEE 802.11n (HT Greanfield. 135 Mbps, | X 5.13 B7.26 A7 0.00 1500 296%
CAC 64-QAM)
Y | 514 67.35 | 1647 150.0
4 5.02 66.92 16.18 150.0
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 5.0 66.94 16.39 0.00 150.0 296 %
CAC BPSK)
Y 502 | B7.05 16.41 150.0
F4 4.92 66.66 16.14 150.0
10116- 1EEE 802 11n (HT Mixed, 81 Mbps, 16- X 5.38 67.36 16.61 0.00 150.0 296%
CAC QAM)
Y 539 | 67.44 16.60 1500
Z 5.28 67.06 16.35 150.0
10118- IEEE 802 11n (MT Mixod, 135 Mbps, 64- | X 511 67.23 16.46 0.00 150.0 296 %
CAC QAM)
Y 5.12 67.31 16.46 1500
Z 5.02 66.91 16.19 150.
10140- LTE-FDD (SC-FDMA, 100% RSB, 15 X 327 67.21 15.82 0.00 150.0 $96%
CAE MHz. 16-QAM)
X 3N 67.44 15.93 150.0
Z 3.12 66.44 15.23 150.0
10141 LTE-FDD {SC-FDMA, 100% RB, 15 X 3.39 67.34 16.00 0.00 1500 198 %
CAE MHz, 64-QAM)
) 4 3.43 67.55 16.09 150.0
Z 3.25 66.61 15.44 150.0
10142- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, X 184 68.20 1529 0.00 150.0 +96%
_CAE CPSK)
Y| 192 | 6872 | 1666 150.0
£ 1.59 66.0 13,74 150.0
10143- LTE-FDD (SC-FDMA, 100% RB, 3 MHz X 22 68.50 1523 0.00 150.0 +96%
CAE 16-QAM)
Y 238 68.90 15.52 150.0
r 202 66.48 13.77 150.0
10144. LTE-FDD (SC-FDMA, 100% RB, 3 MHz X 205 65.96 1346 0.00 150.0 +96%
CAE B64-QAM)
Y 213 86.43 13.81 150.0
Z 1.85 64.54 1227 150.0
10145 LTE-FOD (SC-FDMA_100% RB, 1.4 X 083 82861 9.49 0.00 150.0 +896%
CAF MHz, QPSK)
Y 102 63.56 10.30 50.0
Z 077 60.78 1.75 50.0
10146~ LTE-FDO (SC-FDMA, 100% RB, 1.4 X 1.53 6418 10.10 0.00 50.0 £t86%
CAF MHz, 16-0AM)
X 140 3.2 9.48 1600
Z 128 62.90 9.09 150.0
10147~ LTE-FDO (SC-FDMA, 100% RB, 1.4 X 175 6567 10.97 0.00 150.0 t96%
CAF MHz,
X, 1.54 64.27 10.14 150.0
4 142 6369 9.78 150.0
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10148- | LTEFDD (SC-FOMA, 50% RB, 20 MHz, 279 | 6715 | 1671 | 000 | 1500 | 86 %
CAE 16-QAM)
— 83| 6740 | 1584 150.0
63 | 6620 | 1497 150.0
10150- | LTE-FOD (SC-FOMA, 50% RB, 20 MHz. @1 | 6718 | 1578 | 000 | 1500 | £96%
CAE £4-QAM)
266 | 6741 | 1590 150.0
276 | 6630 | 1500 150.0
10151. | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, 663 | 7987 | 2273 | 398 | 650 | £96%
CAG QPSK)
7.34 31,50 | 23.36 65.0
5.70 77.30 | 2158 850
10152. | LTE-TDD (SC-FOMA, 50% RE, 20 MHz. 541 7365 | 2048 | 398 | 650 | £96%
CAG 16-QAM)
580 | 7491 | 21 850
493 | 7209 | 196 €50
10153- | LTE-TDD (SC-FOMA. 50% RB, 20 Mz, 579 | 7470 | 2131 | 388 | 650 | t98%
CAG 54-QAM)
6.18 | 7587 | 2178 650
529 | 7315 | 20.48 65.0
10954- | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 213 | G870 | 16.10 | OO0 | 1500 | £88%

CAG GPSK)

219 | 6810 | 1635 150.0
—— 189 | 6681 | 14.80 150.0
10155- | LTE-FDD (SC-FDMA, 50% RB, 10 MHZ. 250 | 68.04 | 1580 | 000 | 1500 | £6.6 %
CAG 16-QAM)_
255 | 6826 | 16.04 150.0
229 | 6666 | 1488 150.0
10156- | LTE+DD (SC-FOMA, 50% RB, 5 MHz, 67 | 6803 | 1484 | 000 | 1500 | £9.6%

CAG GPSK)

175 68.67 16.30 50.0
1.40 6549 13.04 50.0
66.26 13.25 0.00 500 | £98%

10157 LTE-FDD (SC-FDMA, 50% RB, 5 MHz
CAG 16-QAM)

1.95 66.85 | 1370 50.0
162 6441 1,78 150.0
265 68.27 607 | 000 | 1500 | £9.6%

10158- LTE-FDD {SC-FDMA, 50% RB, 10 MHz,
CAG 64-QAM)

.70 68.46 16.20 150.0
44 66.97 15.07 150.0
96 66.64 1350 0.00 1500 | £96%

10158- | LTEFDD (SC-FDMA, 50% RB, 5 MHZ,
CAG £4-QAM)

2.05 67.24 13.94 150,

70160- | LTEFDD (SCFOMA, 50% RB, 15 MHz, 265 | 6854 | 1621 | 000 | 1500 | £06%

CAE OPSK)

269 B66.75 16.35 150.0
2.45 67.22 15.28 50.0
10161~ LTE-FDD (SC-FOMA, 50% RB, 15 MHz. 2.80 6714 15.68 0.00 500 | =96%
CAE 16-QAM)
2.85 67.36 15.81 150.0
2685 66.20 14,93 150.0
10162- LTE-FDD (SC-FOMA, 50% RB, 15 MHz 292 67.33 15,81 0.00 1500 | £98%
CAE 64-QAM)
.96 67,54 1593 150.0
.76 66.42 15.09 150.0
10166- LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 344 69,55 19.40 am 1500 | 2968%
CAF QPSK)
EX] 68.90 18.87 150.0
3.24 68.96 19.27 150.0
10167- LTE-FDD {SC-FDMA, 50% RB, 1.4 MMz, 413 7229 19.77 am 150.0 x96%

NIl XIN|<i XIN|<] X[N|=<| X|Ni<| XIN[< XN XINI<| XINI<| X|N[<| XINI<| X|N|=<| X|NI<| X|N|<| X[N|<] X|NI<| >
-
a

CAF 16-QAM)
390 7132 19.14 150.0
370 71.38 19.59 150.0
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10168- LTE-FDO (SC-FDMA, 50% RB, 1.4 MHz, | X 463 74.86 21.28 30 1500 | 9.6 % |
CAF B4-QAM)
Y 4.28 73.38 2041 150.0
Z 415 74.02 21.18_ 150.0
10165- LTE-FDO (SC-FDMA, 1 RB, 20 MHz, X 279 68.20 18.83 am 1500 | =96%
CAE QPSK)
Y | 285 6741 | 1822 150.0
2 248 66.85 18.41 150.0
10170- LTE-FDO (SC-FOMA, 1 RB, 20 MHz, X 3.64 7358 21.05 am 1500 | 296%
CAE 16-0AM)
Y| 329 7187 | 20.05 150.
Z | 300 | 7152 | 2054 150.
10171~ LTE-FDO (SC-FDMA, 1 RB, 20 MHz, X 304 63.71 1831 301 150. +96%
AAE 64-QAM)
Y 283 68.75 17.68 150.0
Z 2.54 67.98 17.82 150.0
10172~ LTE-TDD (SC-FDMA, 1 RE, 20 MHz. X 718 9148 29,93 6.02 5.0 296%
CAG QPSK)
X' B.71 95.67 31,16 65.0
Z 419 81.85 2691 65.0
10173- LTE-TDD {SC-FOMA, 1 RB, 20 MHz, X 17.70 10549 | 3236 6.02 65.0 296%
CAG 16-QAM)
Y 16 61 10392 | 3156 5.0
Fd 10.92 099,78 31.44 65.0 =
10174~ LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 1421 99,83 30.00 6,02 66.0 +96%
CAG 84-QAM)
Y 14.18 99.46 2955 65.0
N Z | 1079 | 9815 | 3021 65.0
10175~ LTE-FDD {SC-FDMA, 1 R8, 10 MMz, X 2.76 67.91 18.58 30 1500 | +96%
CAG CPSK)
Y 283 67.19 18.02 150.0
Z 247 86,60 18.17 1500
10176~ LTE-FDD (SC-FDMA, 1 R8, 10 MHz, X ies 7360 2108 am 1500 | $56%
CAG 16-GAM)
Y 3.30 71.89 20.06 150.0
2 3.00 7154 20.55 150.0
10177- LYE-FDD (SC-FDMA, 1 RB, 5 MHz, X 278 88.05 18.67 3.01 1500 | +96%
Cal QPSK)
Y | 265 | 6730 | 18.08 150.0
2 249 66.72 18.26 150.0
10178~ LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- X 3.62 7343 20.96 3.0 150.0 +06%
CAG | aAM)
Y 3.26 71.76 16.98 150.0
z 298 71.39 2046 150.0
10179 LTE-FDD (SC-FDMA, 1 RB, 10 MMz, X 3.31 71.56 19.56 3.01 150.0 206%
CAG 64-QAM)
P 3.04 70.27 18.77 150.0
P 2.7¢ 69.71 19.08 150.0
10180- LTE-FDD {SC-FDMA, 1 RB, 5 Mz, 64- X 3.03 69.66 18.27 3.01 1500 | 296%
CAG QAM) o
Y 282 68.72 17.65 150.0
Z 253 67.95 17.79 150.0
10181- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 277 68.03 18 66 3.0 1500 | +96%
CAE QPSK)
Y. 64 67.28 18.08 150.0
Z A8 66.71 18.25 150.0
10182 LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 61 7341 2094 am 1500 | £96%
CAE 16-CAM)
Y 3.27 71.74 19.97 150.0
Z 2.98 71.37 20.44 150.0
10183 LTE-FDRD (SC-FOMA, 1 RB, 15 MHz, X 3.03 69.63 18.26 30 1500 | £96%
AAD 64-0AM)
Y 2,82 68.70 17.64 150.0
F4 2.53 657.93 17.78 150.0
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10184- | LTE-FDD (SC-FOMA, 1 RB, 3 MHz, X | 278 | 6507 | 1868 | 301 | 1500 | *9.6%

CAE QPSK)

Y | 265 | 6732 | 1810 150.0

Z | 249 | 6675 | 1827 150.0
10185- | LTE-FDD (SC-FDMA, $ RB, 3MHz, 16- | X | 3.63 | 7347 | 2098 | 301 | 1500 | +86%
CAE QAM)

Y| 328 | 7178 | 20000 150.0

Z | 299 | 7144 | 2048 150.0
10186- | LTEFDD (SC-FDMA, 1RB.3MHz, 64- | X | 304 | 6270 | 1828 | 301 | 1500 | £86%
AAE QAM)

Y | 283 | 6675 | 17.67 150.0

Z | 264 | 6789 | 1781 150.0
10187- | LTEFDD {SC-FDMA, 1 RB, 14 MHz, X | 279 | 6813 | 1875 | 301 | 1500 | +96%
CAF QPsK)

Y | 266 | 6737 | 187 50.0

Z | 250 | 6680 | 18.34 50.0
10188- | LTEFDD (SC-FOMA, 1 RB, 1.4 MHz, X | 373 | 7407 | 2134 | 301 | 1500 | +96%
CAF 16-QAM)

Y | 336 | 7226 | 2030 50.0

Z | 306 | 7188 | 20.83 50.0
10189- | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, X | 310 | 7008 | 1856 | 301 | 1500 | £96%
ANE 64-QAM)

Y | 288 | 007 | 1701 50.0

Z | 250 | 8834 | 18.07 50.0
10193- | IEEE BOZ 11n (HT Greentie)d, 6,5 Mbps, | X | 442 | 6662 | 1610 | 000 | 1500 | £96%
CAC 8PSK)

Y | 445 | 6665 | 16.14 150.0

Z | 432 | o620 | 1578 150.0
10194- | IEEE BOZ.11n (HT Greenfieid, 59 Mbps, | X | 457 | 6680 | 1623 | 000 | 1500 | *96%
cAC 16-QAM)

Y | 460 | 6604 | 1827 50.0

Z | 447 | o647 | 1502 50.0
10195 | IEEE B0Z.11n (HT Groenfiold, 66 Mbps, | X | 461 | 6684 | 1625 | 000 | 150.0 | £86%
CAC 64-0AM)

Y | 464 | o6ar | 16.29 150.0

Z | 461 | 6650 | 1504 150.0
10196- | IEEE B0Z.11n (HT Mied, 6.5 Mbgs, X | 441 | 6656 | 1611 | 000 | 1500 | £96%
CAC BPSK)

Y | 444 | 6669 | 16.14 150.0

Z | 431 | 6622 | 15.77 150.0
10197- | [EEE 802 11n (HT Mixed, 30 Mbps, 16- | X | 4.50 | 66.82 | 16.25 | 000 | 1500 | £9.6%
CAC CAM)

Y| 482 | 0695 | 1628 150.0

Z | 448 | 6648 | 1503 150.0
10198- | IEEE BO2.11n (HT Mixed, 65 Mbps, 64- | X | 4.61 | 6685 | 1626 | 000 | 1600 | £9.6%
CAC QAM)

Y | 464 | 6608 | 1630 50.0

Z | 450 | 6651 | 1595 50.0
10219- | IEEE BOZ.11n (HT Mixed, 7.2 Mipe, X | 436 | 66586 | 1607 | 000 | 150.0 | £06%
CAC BPSK)

Y | 439 | 6671 | 16.11 150.0

Z | 426 | 6623 | 15.73 150.0
10220- | IEEE BOZ 11n (HT Mixes, 43,3 Mops, 16- | X | 4.58 | 6678 | 16.23 | 000 | 1500 | +9.6%
CAC CAM)

Y | 4s1 | 6692 | 16.27 160.0

Z | 447 | 6645 | 1592 150.0
10221- | IEEE BOZ.11n (HT Moed, 722 Mbps, 64- | X | 462 | 66.78 25 | 000 | 1500 | £98%
CAC QAM)

Y| 465 | 6691 | 16.28 150.0

Z | 452 | 6645 ]| 1594 150.0
10222- | IEEE 802.11n (HT Mixed, 15 Mops, X | 498 | 6693 | 1638 | 000 | 1500 | 06%
CAC BPSK)

Y | 600 | 6704 | 1640 150.0

Z | 489 | 6663 | 16.12 150.0
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10223 1EEE 802 11n (HT Mixed, 90 Mbps, 16- X 528 67.18 16.53 0.00 150.0 196 %
CAC QAM)

Y 5.30 67.28 16.54 150.0

Z | 518 | 6690 | 1628 | 1500
10224- IEEE 802 11n (HT Mixed. 150 Mbps, 64- | X 5.02 67.04 1638 | 000 1500 | +986%
CAC QAM)

Y 504 67.15 16.38 150.0

Z 493 66,73 16.09 150.0
‘1:%2325- UMTS-FDD (HSPA+) X 268 6594 1500 0.00 1500 +86%

Y 273 66.16 15.17 150.0

> 255 85.17 14.28 150.0
10226 LTE-TDD (SC-FDMA_ 1 RB, 1.4 MHz, X 19.48 107.50 33.05 6.02 650 +86%
CAA 16-QAM)

Y | 1801 0558 | 321 651

Z 11.90 101.66 321 65
10227~ LTE-TDD (SC-FOMA. 1 RB, 1.4 MHz, X | 2078 0686 | 321 6.02 5.1 +96%
CAA 64-QAM)

Y 18,24 103.95 30.91 65.0

Z 14.02 103.23 31.84 850
10228~ LTE-TDO (SC-FDMA, 1 RB, 1.4 MHz, X 844 8543 I 6.02 650 +06%
CAA

N 9.06 96.77 159 650

Z | 547 | 6767 | 29.35 650
10229- LTE-TOD (SC-FDMA, 1 RB, 3 MHz, 16 X 1784 105.82 3241 602 650 £96%
CAC QAM)

b d 16.73 104.02 31.59 65.0

Z | 1102 | 8984 | 31.49 65.0 ]
10230- LTE-TDD (SC-FDMA, 1RB, 3MHz, 64- | X | 1876 10488 | 3147 6.02 65.0 196 %
CAC QAM)

ne 16.76 10231 30.36 65.0

4 12.64 10115 | 31.14 65.0
10231 LTE-TDD (SC-FDMA, 1 RB, 3 Mz, X 8.03 94.27 3094 6.02 65.0 +96%
CAC QPSK)

Y 864 95.70 31.16 65.0

Z 526 a7.04 28.92 85.0
10232 LTE-TDO (SC-FOMA, 1 RB, S MHz, 16- | X 17.81 105.60 3240 6.02 650 +56%
CAF QAM)

2 16.70 104,01 31.59 85.0

Z 10.99 9590 3148 65.0
10233 LTE-TOD (SC-FDMA, 1 RB, 5 MHz, 64- X 18.68 104.80 31.46 6.02 650 +06%
CAF QAM) oo

Y 16.70 102.27 30.35 650

Z 12.57 101.06 31.11 850
10234 LTE-TDD (SC-FDMA, 1 RB, § MHz, X 7.74 83.35 30.50 6.02 650 296 %
CAF QPSK)} i

Y 8.33 94.80 30.73 65.0

Z | s12 | 8837 | 2855 65.0
10235~ LTE-TDD {SC-FOMA, 1 RB, 10 MHz, x 17.85 105.67 3242 6.02 65.0 +96%
CAF 16-QAM)

Y 16.74 104.08 31.61 65.0

Z 11.01 99.95 31.50 65.0
10236~ LYE-TDD (SC-FDMA, 1 RB, 10 MHz, X 19.05 10511 3154 6.02 850 296%
CAF 654-0AM)

Y | 1702 | 10257 | 3043 650

Z 12.83 101.40 3L21 85.0
10237« LTE-TDO (SC-FDMA, 1 RB, 10 MHz, X 8.04 94.35 30.97 6.02 850 £96%
CAF QPSX)

Y B.66 95.80 31.20 65.0

Z 5.25 87.08 2894 85.0
10236- LTE-TOD (SC-FDMA, 1 RB, 15 MHz, X 1777 105.58 32.40 6.02 650 296%
CAF 16-QAM)

Y 16.67 103.99 .59 65.0

4 10.96 90.87 31.47 65.0
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10239 | LTE-TOD {SC-FDMA, 1 RB, 15 MHz, 1860 | 104.75 | 3145 | 602 | 650 | z96%
CAF 64-QAM)
16,63 | 102.22 | 30.34 &0
1250 | 100.98 | 31.09 65.0
10240- | LTE-TDD {SC-FDMA, 1 RB, 15 MHZ, 802 | 94.30 | 30.95 | 602 | 650 | +96%
CAF QPSK)
B84 | 9575 | 311 5.0
524 B7.04 28.9; 850
10241- | LTE-TDD {SC-FDMA, 50% RB, 1.4 MHz. 768 | 8184 | 2630 | 668 | 850 | t06%
CAA 16-QAM)
779 | 8228 | 2637 85.0
672 | B0.23 | 2593 65.0
10242- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz. 722 | 8050 | 2566 | 608 | 650 | £96%
CAA £4-QAM)
7 81.83 | 26.11 5
5.03_| 77.86 | 24.83 5
10243- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz 576 | 7650 | 24.87 | 698 | 650 | +56%

CAA QPsK)

07 77.83 2544 65.0
.01 74.07 23.97 65.0
.36 T78.37 19.60 398 65.0 +96%

5.83 76,62 18.66 65.0
573 7748 19.17 85.0
5.90 77.12 19.03 398 66.0 +86%

10244 LTE-TDD {SC-FDMA, 50% RB. 3 MHz,
CAC 16-QAM)

10245- LTE-TDD {SC-FDMA, 50% RB, 3 MHz,
CAC 64-QAM)

555 | 7560 | 1817 850

535 | 7612 | 1855 65.0
10246- | LTE-TDD (SC-FOMA, 50% RB, 3 Mz, 626 | 6182 | 2111 | 398 | 650 | +98%
CAC QPSK)

750 | 8458 | 2210 5.0

419 | 7568 | 1829 65.0
10247- | LTE-TOD (SC-FDMA, 50% RB, 5 Mz, 7445 | 1885 | 398 | 660 | +98%
CAF 16-QAM)

523 | 7576 | 104 5.0

403 | 7173 | 7. 650
10248- | LTE-TDD (SC-FDMA, 50% RB, 5 Mz, 469 | 7354 | 1843 | 398 | 650 | 96%
CAF 64-QAM)

511 | 7483 | 18.00 65.0

398 | 7102 | 1895 65.0
10240- | LTE-TOD (SCFOMA, 50% RS, 5 Mz, 796 | 8651 | 2306 | 488 | 650 | +96%
CAF QPSK).

950 | B9.31 | 24.0: 650

- 556 | 8058 | 2148 65.0 ]

10250- | LTE-TOD (SC-FOMA, 50% RB, 10 MHz, 561 | 7681 | 2176 | 398 | 660 | £96%
CAF 16-QAM)

605 | 7805 | 22.2¢ 650

495 | 7465 | 2064 65.0
10251- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 526 | 7426 | 2026 | 398 | 650 | 96%

CAF 64-QAM)

470 | 7242 | 19.23 6.0
724 8415 24.32 3.98 65.0 +96%

10252- LTE-TOD (SC-FDMA, 50% RB8, 10 MMz,
CAF QPSK)

8.33 86.5 2515 65.0
S5.78 8023 22 65 65.0
5.31 7315 2020 398 65.0 £+986%

10253- | LTE-TDD (SC-FOMA, 50% RB, 15 MHz,
CAF 16-0AM)

567 7435 20.72 85.0
4.66 7168 19.38 66.0
5.65 7410 2083 398 685.0 +96%

10254~ LTE-TDD {SC-FDMA, 50% RB, 15 MMz,
64-0AM|

60z | 7523 | 2140 650
518 | 7263 | 2011 650

NIl XiN[<| XIN[<| XiN[<| XIN[<| XIN[<| XIN|<| XINI<I X|Ni<! X|N|<| XINi<| X[Ni<| XIN[<| XINI<l XINI<] XIN(<] X
IS
3
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10255- LTE-TDD (SC-FDMA, 50% RB, 16 MHz, | X 8.2 78.90 255 398 65.0 +96%
CAF QPSK)

Y 6.86 80.57 2317 65.0

Z 541 76.51 21.43 650
10256~ LTE-TDD {SC-FDMA, 100% RB, 1.4 X 434 7218 580 398 65.0 +96%
CAA MHz, 168-QAM)

Y 409 71.08 15.11 65.0

Z | 373 7071 | 1489 65.0
10257+ LTE-TDD (SC-FDMA, 100% RB, 1.4 X 4,04 70,80 1507 3.98 65.0 +96%
CAA MHz, 64-QAM)

Y 3.87 69.98 14.30 85.0

Z | 347 69.31 | 14.21 65.0
10258~ LTE-TDD (SC-FDMA, 100% RB, 1.4 X 393 74.08 1685 398 850 +96%
CAA MHz. OPSK)

Y 488 76.42 17.97 65.0

Z 2.78 69.17 14.33 65.0
10259- LTE-TDD {SC-FDMA, 100% RB. 3MHz, | X 5.15 75.48 19.97 3,98 65.0 +98%
cAC 16-QAM} s

Y 5.59 76.75 20 50 65.0

z 442 72.99 18.58 65.0
10260~ LTE-TDD {SC-FDMA, 100% RB, 3 MHz, | X 514 75.03 19.77 3.98 65.0 +56%
cac 64-QAM)

Y 556 76.25 2028 _65.0

- o Z | 444 7266 | 1843 85.0

10261- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, | X 702 84,08 2361 3.98 65.0 +9.6%
CAC OPSK)

Y 8.17 86.55 2448 65.0

Z 5.35 79.48 21.59 85.0
10262~ LTE-TDD (SC-FDMA, 100% RB, 5 MHz. | X .60 7674 1.73 3.98 65.0 +9.6%
CAF 16-QAM)

Y 6.03 77.99 221 85.0

2 494 7458 20.59 65.0
10263~ LTE-TDD (SC-FDMA_100% RB, 5 MHz, | X 525 7423 2025 3.98 65.0 +9.6%
CAF 64-CAM)

X 5.66 75.51 20.80 65.0

Z 469 7238 18.22 650
10264- LYE-TOD (SC-FOMA, 100% RB, 5MHz, | X 715 8388 24.20 388 850 +06%
CAF QPSK) . -

Y 8.23 B6.24 5.03 5.0

Z 572 B0.00 2,53 5.0
10265+ LTE-TDD (SC-FDMA, 100% RS, 10 X 5.41 7366 2048 388 65.0 296 %
CAF Mz, 16-QAM)

Y 5.80 74.91 21.02 65.0

Z 4.93 72.08 18.64 65.0
10266- LTE-TOD {SC-FDMA, 100% R8. 10 X 65,79 74,68 21.29 3.98 85.0 £98
CAF MHz. 62-QAM)

Y 17 75.86 277 65.0

Zz .28 73.13 20.47 65.0
10267- LTE-TDD {SC-FDMA, 100% KRB, 10 X .62 79.81 27N 3.98 65.0 +96%
CAF MHz. GPSK)

Y 7.32 81.53 23.33 65.0

Z 5.69 17.25 21.56 65.0
10268~ LTE-TDO {SC-FDMA, 100% RB, 15 X 599 73.34 2075 398 65.0 +96%
CAF MHz, 16-QAM)

Y | 634 7442 | 2120 5.0

Z 556 72.06 20.07 65.0
10269- LTE-TDD (SC-FDMA, 100% RB, 15 x 587 72.89 2059 3.94 65.0 +96%
CAF Mi

Y 6.30 7383 21.03 85

b4 556 7168 19.94 85.
10270~ LTE-TDD (SC-FDMA, 100% RB, 15 X 6.24 76.14 21.33 348 (X £96%
CAF MHz, GPSK)

Y 6.69 77.35 2178 65.0

Z | 563 7445 | 2052 650
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10274- | UMTS-FDD (HSUPA, Subtest5, 3GPP | X | 248 6639 | 1408 | 000 | 1500 | 296%
CAB Rel8. 10)

Y | 254 66,66 | 1517 1500

z 235 6548 | 14.17 150.0
10275~ | UMTS-FDD (HSUPA, Sublest 5, 36PP | X | 1.51 6752 | 1515 | 000 | 1500 | #896%
CAB Rel8.4)

Y 1.58 68.12 15.58 150.0

Z | 133 6538 | 13.60 150.0
10277- | PHS (QPSK) x| 179 6076 | 630 | 903 | 500 | £96%
CAA

Y | 171 60,71 6.14 50.0

Z | 167 60.31 5.83 50.0
10278- | PHS (QPSK. BW 884MHz, Roltof 0.5) X | 504 7425 | 1599 | 9.03 500 | 296 %
CAA

Y| 619 7750 | 17.27 50.0

Z | 373 69.93 | 13.77 50.0
10279- | PHS (QPSK, BW 884MHz, Rollofi0.38) | X | 5.21 7485 | 1622 | 903 | 500 | 2956 %
CAA

Y | 643 7796 | 17.52 50.0

Z | 38 7027 | 1399 50.0
10280- | CDMAZ2000, RC1, S055, Full Rate X 12 66.14 | 1184 | 000 | 1500 | 296 %
AAB

Y | 126 67.58 | 12.85 150.0

Z | 084 6290 | 947 150.0
10291- | COMA2000, RC3, SO56, Ful Rate X | 065 6377 | 10,38 | 000 | 1500 | £0.6%
AAB

Y | 074 | 6501 | 1145 50.0

Z |__051 6120 | 816 50.0
10292- | CDMA2000, RC3, SO32Z, Full Rate X | 08a 67.52 | 1262 | 000 500 | +96%
AAS

Y | 102 6987 | 14.15 150.0

Z | 056 6263 | 927 1600
10293- | COMA2000, RC3, SO3, Full Rate X | 151 7503 | 16.30 | 000 | 1500 | £8.6%
AAB

Y | 143 7854 | 18.12 150.0

Z | o070 6485 | 104 150.0
10295- | CDMA2000, RCT, SO3, /8th Rate 251r. | X | 2267 | 101.79 | 28.16 | 903 | 500 | +96%
AAB

Y | 2336 | 10350 | 30.00 50.0

Z | 2216 | o889 | 2803 50,0
10297- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 261 6025 | 1630 | 000 | 1500 | +9.6%
AAD QPSK)

Y | 267 6964 | 1661 150.0

Z | 236 67.60 | 1533 150.0
10298- | LTE-FDD (SC-FOMA, 50% RB, 3 MHz, | X 28 6583 | 1246 | 000 | 1500 | +9.6%
AAD QPSK)

Y | 140 679 | 13.17 150.0

A 1.08 63.24 1046 150.0
10299- | LTE-FOD (SC-FDMA, 50% RB, 3 MHz, | X | 2.37 6899 | 1363 | 000 | 1500 | 296 %
AAD 16-0AM)

Y | 201 6688 | 1249 150.0

Z 1 207 6796 | 1285 150.0
1030D- | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, X | 167 6394 | 1040 | 000 | 1500 | +96%
AAD 64-0AM)

Y | 156 63.22 9.90 150.0

Z | 146 63.12 9.72 150.0
10301- | IEEE B02.168 WIMAX (28:16, 5ms, X | 467 6559 | 1741 | 417 | S00 | £+96%
AAA 10MHz, QPSK, PUSC)

Y| a75 6598 | 17.66 50.0

Z | 459 6551 | 17.20 50.0
10302- | [EEE B02.168 WIMAX (28:18, 5ms, X | 513 6616 | 1811 | 498 | 500 | +96%
AAA 10MHz. QPSK. PUSC, 3 CTRL symbais)

Y | 519 6648 | 18.39 50.0

2| 500 6578 | 17.74 50.0
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10303~ IEEE 802,160 WIMAX (31:15, 5ms,
AAA 10MHz, B4QAM, PUSC)

4.86 8579 17.92 4.96 50.0 +96%

493 | 6610 | 1814 50.0
476 | 6541 | 17.53 5.0
470 | 6567 | 1742 | 417 | 500 | =96%

10304- IEEE 802.16e WIMAX (29:18, Sms,
ALA 10MHz, 64QAM, PUSC)

475 6597 17.62 50.0
457 65.27 17.01 50.0
437 67.94 19.50 602 35.0 =96 %

10305- IEEE 802.16& WIMAX (31:15, 10ms,
AAA 10MHz, BAQAM, PUSC, 15 symbols)

433 | 6788 | 1063 35.0

423 | 6743 | 1890 3.0
10306- | IEEE 802,160 WIMAX (29:18, 10ms, 466 | 6687 | 1915 | 602 | 350 | £96%
AMA 10MHz, 64QAM, PUSC, 18 symbols)

485 | 6661 28 380

455 | 6653 KA 350
10307- | IEEE 802,166 WIMAX (29:18, 10ms, 455 | ©6.98 09 | 60z | 350 | z956%
AAA 10MHz, QPSK, PUSC, 18 symbols)

454 | 6700 | 19.21 350

443 | 6650 | 16.61 35.0
1030B- | IEEE 802,166 WilAAX {29:18, 10ens, 453 | 6721 | 1924 | 602 | 350 | 296%

AAA 10MHz, 16QAM, PUSC)

452 | 6724 | 1937 3.0
441 | 66.79 75 35.0
470 | 67.05 20 | 602 | 350 | 296%

10309- | IEEE 802 160 WIMAX {29-18, 10ms,
ADA 10MHz, 16QAM, AMC 2x3, 18 symbols)

470 67.11 42 35.0
458 66.67 80 350
4.8 66.94 14 6.02 35.0 296%

10310- | [EEE 802 166 WiMAX (29-18, 10ms,
AAA 10MHz, OPSK, AMC 2x3, 18 symbols)

4.80 66,97 19.26 350
¥ 66.58 18.68 35.0
2396 68.49 16,05 0,00 1500 | £96%

10311- LTE-FDD {SC-FDMA, 100% RB, 15
AND | MhHz QPSK)

3.03 58.88 16.256 150.0
271 66.96 15.10 150.0
496 79.98 19.18 699 700 t96%

10313 iDEN 1.3

7.3 85,06 20.91 70.0
3.06 73.73 16.75 700
10.49 96,79 2780 | 10.00 300 +96%

10314~ IDEN 1:6

12.16 99.13 2882 30.0
540 B4 58 2381 300
1.03 3.5 15.02 0.17 1500 | £96%

10315 IEEE 802.11b WiFi 2.4 GHz (DSSS. 1
| AAB | Mbps. 96pc duty cycle)

1.07 63.58 15.27 150.0
0.97 82.27 13.82 150.0
448 65.80 16.30 0.17 1500 | =96%

10316- | IEEE 802,110 WiFi 2.4 GHZ (ERP-
AAB OFDM, 6 Mbps, 96p¢ duty cycis)

4.50 8673 | 16.33 150.0
4.38 66.27 | 1598 150.0
10317- | IEEE 802,114 WiFi 5 GHz (OFDM, 6 4.48 6660 | 16.30 | 017 | 1500 | =96%

AAC Mbps, 96pc duty cycie)

4,50 66.73 5,33 150.0
4.38 66.27 5.98 150.0
455 66.85 5.23 0.00 1500 | 296%

10400- IEEE 802 11ac WiFi {(20MHz, 64-QAM,
AAD S9pc duty cycle)

459 67.00 16.27 150
444 66.50 15.90 150.
532 67,13 16.48 0.00 150

10401 | IEEE B02.11ac WiFi (A0MHz, G4-QAM,
AAD S9pc duty cycie)

+96%

5.30 67.14 16.44 150.0
5.18 66.70 16.14 150.0

Nl xiNj=] xIN|=<] xXN|<] xIN[<] xINI<] xIN|=<] XIN|<] XN XINI<| XIN[<| X[N|<I XINI<I XIN|<| XiN|<| X|N|< X
FS
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10402- IEEE BO2 11ac WiFi (BOMHz, 64-QAM, X 554 67.28 1641 0.00 1500 | +96%
AAD 99pc duty cydie}
Y | 556 6740 | 1643 150.0
r4 545 67.00 1617 150.0
10403- CDMA2000 (1XEV-DO, Rev. 0) X 112 66.14 11.84 0.00 1150 | £86%
ANB
¥ 1.26 67.58 12.85 115.0
rd 0.84 62.90 947 115.0
10404- CDMAZ000 (1XEV-DO. Rav. A) X 1.12 66.14 11.84 0.00 1150 | £96%
AAB
Y 1,26 B67.58 12.85 1150
Z 0.84 62.90 S47 115.0
10406- CDMA200D, RC3, SO32, SCHO). Full X | 100.00 | 12547 | 3186 0.00 1000 | £96%
AAB Rate
Y | 2102 | 10287 | 2598 100.0
Z | 10000 | 12986 | 33.20 100.0
10410- LTE-TOD {SC-FDMA, 1 RB, 10 MHz. X | 10000 | 13252 | 3483 323 80.0 £968%
ANF QPSK, UL Subframe=234,7 8.9,
Subframe Conf=4) —
Y | 10000 | 128398 | 3311 80.0
Z | 10000 | 13925 | 3749 80.0
10415- IEEE 802.11b WiFI 2.4 GHz (DSSS, 1 3 0.96 6272 4.40 0.00 1500 | +£96%
ARA Mbps, $9pc duty cycle)
Y 1.00 63.06 14.64 150.0
Z 0.91 61.66 13.28 150.0
10416- IEEE BOZ 11g WIF| 2.4 GHz {(ERP- X 442 66.55 16.18 0.00 1500 | +96%
AAA | OFDM, 6 Mops, 99pc duty cycle)
Y 445 66 68 21 150.0
Z 4.32 66.22 15.86 150.0
10417- IEEE B0Z.11a/M WIFi 5 GHz (OFDM, & X 442 6655 16.18 0.00 150.0 +8868%
AAB | Mbps, 89pc duty cycle)
Y 4.45 66.68 16.21 150.0
Z 4.32 66.22 5.86 1560.0
10413~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X 441 66.73 6.21 0.00 150.0 +t96%
AAA OFDM. 6 Mbps, 99pc duty cycle, Long
preambule}
Y 4.44 66.686 5.25 150.0
= Z 4.31 66.39 15.89 150.0
10419- |EEE B0Z 11g WiFi 2.4 GHz (DSSS- X 4.43 66.67 16.21 0.00 1500 | ¢96%
AR OFDM, 6 Mbps, 99pc duty cycle, Short
preambue)
Y 4.46 B56.80 16.24 150.0
Z 433 66.34 15.88 150.0
10422~ IEEE B02 11n (MT Greenfioid, 7.2 Mbps, X 4.54 B66.66 16.22 0.00 150.0 £t96%
AAB BPSK) N
Y 4.57 66.79 26 150.0
z 4.44 66,34 15.91 150.0
10423- |IEEE 802.11n (HT Greenfieid, 43.3 X 4.69 66.94 .32 0.00 1500 | £86%
AAB Mbps, 16-QAM)
Y 472 57.08 16.36 .0
Z 4.57 66.61 16.01 50.0
10424 IEEE B0Z.11n (HT Greenfield, 72.2 X 4.8 66.90 16.30 0.00 500 | =96%
AAS Mbps, 64-QAM)
Y 4.64 67.03 16,33 150.0
Z 4.50 66.56 15.98 150.0
10425- IEEE B02.11n [HT Greenfiekt, 16 Mbps, x 524 67,19 16.51 0.00 150.0 £96 %
AAB BPSK)
Y 5.25 67.27 6.51 50.0
Z 5.14 66.90 16.25 50,0
10426~ IEEE 602.11n (HT Greenfieks, 90 Mbps, X 527 67.30 6.56 0.00 50.0 86 %
AAB 16-QAM)
Y 5.27 67.35 16.55 150.0
Z 517 67.01 16.30 150.0
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10427- JIEEE 802.11n (HT Greenfeid, 150 Mbps, 525 6718 16.50 0.00 00 | t96% |
AAB 64-02M)
5.26 67.26 16.50 150
514 66.83 16.21 150.
10450- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) 416 71.18 18.14 0.00 150, +06%
AAD
4.13 70.88 17.97 150.0
392 7023 17.36 150.0

10431- LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) 406 67.10 16.08 0.00 150.0 +06%

410 | 6725 | 1616 150
382 | 6663 | 1585 150.0
437 | 6696 | 1623 | 000 | 1500 | £96%

10432~ LTE-FDD (OFDMA, 15 MHz, E-TM 3.1)

441 | eria | 1627 150
426 | 6658 | 1586 150.4
463 | 6693 | 1632 | 000 | 1500 | £96%

10433~ LYE-FDO (OFDMA, 20 MHz, E-TM 3.1)

AAC
466 | 6706 | 1635 150.0
452 | 9659 | 16,00 150.0 =]
10433- | W-CDMA (BS Test Maodel 1, 64 DPCH) 426 | 7202 | 1799 | 000 | 1500 | 296%
ARA
421 71.70 17.85 150.0
- 392 | 7068 | 17.00 150.0
10435- | LTE-TOD (SC-FOMA, 1 RB, 20 MHz, 100.00 | 13227 | 3471 | 323 | B0O.O | =06%
AAF QPSK. UL Subframe=2.3,4,7,8,9)
100.00 | 128,74 | 3299 80.0
100.00 | 13697 | 37.36 0.0
10447- | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, 332 | 6696 | 1514 | 000 | 1500 | £9.6%

AAD Clipping 44%)

3.37 67.18 1528 1500
3.13 66.17 1441 150.0
3ot 66.88 15.96 0.00 1500 | £98%

10448~ LTE-FDD (OFDMA, 10 MHz, E-TM 3.1,
AAD Clippin 44%)

385 | 6704 | 1602 150.0

378 | 6841 | 1550 150.0
10445~ | LTE-FDO (OFDMA, 15 MHz, E-TM 3.1, 420 | 6679 | 1612 | 000 | 1500 | +9.6%
AAC Cliping 44%)

423 | 6683 | 1647 150.0

409 | 6638 | 1575 150.0
10450- | LTE-FDD (OFDMA, 20 Mz, E-TM 3.1, 441 | 6670 | 1617 | 000 | 1500 | £9.6%
AAC Clipping 44%)

444 | 6684 | 1621 150.0

431 | 66.34 5.84 150.0
10461 | W-CDMA (BS Test Modal 1, 64 DPCH, 316 | 6692 | 1466 | 000 | 1500 | £96%
AAA | Ciipping 44%)

322 | 6720 | 1475 150.0

293 | 6593 | 1368 150.0

a17 87.85 16.73 0.00 150.0 +96%

10456- IEEE 802.11ac WiFi (160MHz, 64-QAM,
99pc duty cycle)

AAB
€16 | 6790 | 1671 150.0
612 | 6767 | 1656 150.0
10457- | UMTS-FOD (OC-HSOPA) 372 | 6622 | 1589 | 000 | 1500 | t96%
AAA
75 | 6535 | 1502 150.0
66 | 6483 | 1556 150.0
10456- | COMAZ000 {1xEV-D0, Rev. B, 2 B3 | 70.82 | 17.07 | 000 | 1600 | £9.6%

AAA carriers)

i<l xINnl<]  xIni<] o xinl=] o xiINni=<] o xiN]<] xiNj<] xnj]  xIN=<| XN XN XINE<] XN XN XN XN X

384 | 7086 | 1708 150.0
345 | 69.27 | 15.84 150,0
10458- | COMAZ000 (1xEV-00, Rev. B, 3 495 | 6866 | 18056 | DO0 | 1500 | 296%
AAA carmiers) ==
490 | @e.3s | 17.88 1500
477 | 6823 | 1754 150.0
Cartificate No: EX3-3797_Nov18 Page 26 of 39

F-TP22-03 (Rev.00) 105 / 181 HCT CO.,LTD.



CT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCT CO,LTD

EX30V4- SN3787 November 22, 2018

10460~ UMTS-FDD (WCDMA, AMR)
AAN

0.83 67.74 15.57 0.00 1500 | =96%

68.60 5.23 150.0
3.06 1500
7.60 3.29 0.0 £96%

F3
t=]

it
5

10461- LTE-TDD (SC-FDMA, 1 RS, 1.4 MHz,
AAA QPSK. UL Subframe=2,3.4.7.8,9)

10473 LTE-TDO (SC-FDMA, 1 RB, 15 MHz, 10000 | 136.36 | 3640 3.23 80.0 L96%

AAE QPSK, UL Subframe=2,3.4.7.8,9)

10000 | 13162 | 34.13 80.0
100.00 | 14351 | 3923 80.0
10000 | 11248 | 2657 323 80.0 296%

10474- | LTE-TDO (SC-FDMA, 1 RB, 15 MHz, 16-
AAE QAM, UL Subframe=2,3,4,7.8.9)

X

Y | 080

Z | 068

X | 100.00

Y| 100,00 | 13394 | 3646 0.0

Z | 10000 | 14534 | 40.34 0.0
10462- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz. X | 10000 | 113.15 | 2689 | 323 | 800 | 206%
ABA 16-0AM, UL Sublrame=2,3,4.7,8.9)

Y | 1226 | 8796 | 19.03 £0.0

Z | 10000 | 117.04 | 27.13 0.0
10463~ | LTE-TDO (SC-FDMA, 1 R, 1.4 MHz, X | 100.00 | 10741 | 23.25 | 323 | 800 | 296%
AAA 64-0AM, UL Subframe=2,3.4.7,8,9)

Y| 173 | 6ra7 | 1165 80.0

Z | 10000 | 10944 | 23.70 80.0
10464- | LTE-TDD (SC-FOMA. 1 RB, 3 MHz, X | 10000 | 12583 | 3622 | 323 | 600 | 296%
AAB QPSK, UL Subframes2,3.4.7.8,9)

Y | 10000 | 131,14 | 3397 50.0

Z | 10000 | 14297 | 39.01 80.0
10465~ | LTE-TDD (SC-FDMA, 1 RB, 3MHz, 16- | X | 10000 | 11223 | 2547 | 323 | 800 | =96%
AAB QAM, UL Sublrame=2,3,4 7.8.9)

[ Y | 534 | 7832 | 1648 80.0

Z | 100,00 | 11581 | 26,57 0.0
10468- | LTE-TOD (SC-FDMA, 1RB, JMHz, 64- | X | 1468 | 88.25 | 1868 | 3.23 | 800 | 06%
AAB QAM, UL Subframe=2,3.4,7.8.9)

Y | 142 | 6525 | 10.80 #0.0

Z | 10000 | 10837 | 2323 0.0
10467- | LTE-TDD (SC-FOMA, 1 RB. § Mz, X | 10000 | 13633 | 3640 | 323 | B0.0 | 298 %
AAE QPSK, UL Subframe=2,3.4.7.8.9)

Y | 10000 | 13151 | 34.13 800

Z | 10000 | 14345 | 3921 80.0
10468- | LTE-TDD (SC-FOMA, 1 RB. S MHz, 16 | X | 100.00 | 19255 | 2561 | 323 | 800 | 296%
AAE QAM, UL Subframe=2,3.4.7.8.9)

Y| 654 | 8148 | 17.16 0.0

Z | 10000 | 11626 | 2677 B0.0
10469- | LTE-TDD (SC-FOMA. 1 RB, 5 MHz, 64- | X | 1631 | 89.28 | 18, 323 | 800 | *96%
AAE QAM, UL Sublrame=2,3,4.7.8.9)

¥ | 143 | 6531 | 1083 80.0

Z | 10000 | 10844 | 2325 80.0
10470 | LTE-TDO (SC-FOMA, 1RB, 10 MHz, X | 10000 | 13640 | 3642 | 323 | 800 | 296%
AAE QPSK, UL Sublrame=2,3.4.7.6,9)

E Y | 100,00 | 13166 | 3412 0.0

Z | 10000 | 14355 | 39.2% 0.0
10471- | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, 16- | % | 10000 | 11247 | 2557 | 323 | 80.0 | 296%
AAE QAM, UL Sublrame=2,3,4.7.8.9)

Y | 643 | 8128 | 17.07 80.0

Z | 10000 | 116.16 | 26.72 80.0
10472- | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, 64- | X | 1566 | 8886 | 1881 | 523 | 80.0 | 296%
AAE QAM, UL Sublrame=2,3.4,7.8.9)

Y | 142 | 6522 | 1078 80.0

Z | 10000 | 10830 | 2319 80.0

X

¥

z

X

¥

z

X

v

z

6.32 81.09 | 17.02 80.0
10000 | 116.18 | 26.72 80.0
10475- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64~ 14.93 8840 1870 323 80.0 +96%
AAE QAM, UL Subframe=2,3,4,7 8.9)
141 65 18 10.76 80.0
10000 | 10833 | 2320 80.0
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10477- | LTE-TDD (SC-FOMA, 1 RB, 20 Mz, 16- 10000 | 11210 | 2543 | 323 | 800 | 96 %
AAF QAM, UL Sublrame=2,3,4,7,8.9)
54z | 7947 | 1650 800
10000 | 11579 | 26.55 80.0
10478- | LTE-TOD (SC-FOMA, 1 RB, 20 Mz, 64 1376 | 67.5 | 1847 | 323 | 800 | 296%
AAF QAM, UL Subframe=2,3.4.7.8.8)
140 | 6509 | 0.7 80.0
100.00 | 108.20 | 2314 80.0
10479- | LTE-TDD (SC-FDMA, 50% RB, 1.4 Mz, 8995 | 12832 | 3503 | 323 | 800 | £06%
AAA QPSK, UL Subframe=2.3.4.7.8,9)
1402 | 97.76 | 26.64 800
100.00 | 13270 | 36.43 80.0
10480~ | LTE-TDOD (SC-FDMA, 50% RB. 1.4 WHz, 100.00 | 11740 | 2050 | 323 | 800 | =06%
AAA 16-QAM, UL Subframe=2,3.4,7,8,9)
1227 | 8887 | 2187 800
10000 | 11838 | 30.10 80.0
1048%- | LTE-TDO (SC-FOMA, 50% RB, 1.4 Miz, 4727 | 10549 | 2610 | 323 | 800 | =06%
AAA B4-QAM, UL Sublrame=2.34.7.8.9)
810 | 8251 | 1945 80.0
10000 | 11646 | 2867 80.0

10482- LTE-TDD (SC-FDMA, 50% RB, 3 MHz,
AAB QPSK. UL Subframa=2.34,7,8.9)

331 74.64 17,60 223 80,0 £968%

379 | 7647 43 80.0
88| 67.00 90 80.0
10483- | LTE-TOD (SC-FOMA, 50% RB, 3 MHZ 802 | B244 90 | 223 | 800 | =06%
AAB 16-QAM, UL Sublrame=2,34,7.8.9)
427 | 7384 | 1666 0.0
B45_| B347 | 2004 80.0
10484 | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 629 | 7901 | 1874 | 223 | 800 | 106%
AAB 64-QAM, UL Subframe=2,3.4.7 8.8)
383 | 7221 | 1602 80.0
617 | 7915 | 18.61 80.0
0485- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 371 | 7664 | 1969 | 223 | 800 | 96%
AAE QPSK, UL Subframe=2,3.4.7.8.9)
4.01 77.69 20.16 80.0
247 | 7047 | 1676 80.0
10486~ | LTE-TOD (SC-FOMA, 50% RB, 5 MHZ, 336 | 7036 | 1639 | 223 | 800 | t98%
AAE 16-QAM, UL Subframe=2,3.4,7,8,9)
338 | 7124 | 1684 a0.0
240 | 6652 | 1423 80.0
10487- | LTE-TDD (SC-FDMA, 50% RB, 5 MHZ, 311 | 6973 | 1690 | 223 | 800 | +05%
AAE 64-0AM. UL Subframe=2.3 4.7 8 9)
P —— 332 | 7058 | 16.54 0.0
Z. €615 | 1403 800
10488- | LTE-TDD (SC-FDMA, 50% R, 10 MHz, 150 | 7405 | 1963 | 223 | 800 | £06%
AAE QPSK. UL Subframe=2.3.4,7,8.9)
382 | 7487 | 1947 800
286 | 7036 | 17.719 800
10469- | LTE-TDD (SC-FOMA, 50% RB, 10 Mz, 337 | 6968 | 1768 | 223 | 800 | £96%
AAE 16-QAM, UL Subframe=2,3.4,7.8.9)
- 350 | 7017 _| 1789 #0.0
295 | 6750 | 16.43 0.0
10480- | LTE-TDD (SC-FDMA, 50% RB, 10 WHz, 345 | 69.44 | 1757 | 223 | 600 | +96%
AAE 64.QAM, UL Subframe=2,3,4.7.8,8)
358 | 6901 | 17.78 80.0
304 | 6748 | 1639 80.0 =
10461- | LTE-TOD (SC-FOMA, 50% RB, 15 MHz, 370 | 7176 | 1884 | 223 | 800 | 96%

AAE CPSK, UL Sublrames2,3,4,7 8 9)

Nt =INI=] xINi<] xiNni<| xiNj<| xiN|=] o xIN|=<] x|N[=<] x|NI<] XIN|<| XIN[<] X|N[<| X[N|<| XiN[<] XIN|<] X[Ni<| X

388 | 7244 | 1911 30.0
316 | 6923 | 1751 80.0
10432- | LTE-TOD (SC-FOMA. 50% RB, 15 MHZ 365 | 6852 | 1753 | 223 | 800 | t96%
AAE 16-QAM, UL Sublrame=2,3.4,7,8.9)
377 | 6887 | .01 80.0
333 | 6705 | 1663 80.0
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10483- | LTE-TOD (SC-FDMA 50% RB, 15MHz. | X | 371 6636 | 1746 | 223 800 | 296%
AAE 84-QAM, UL Subframe=2,34.7.8.9)

Y | 383 6879 | 17.64 80.0

2| 339 6695 | 1658 80.0
10484- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 4.06 7348 | 1941 | 223 | 800 | :96%
AAF OPSK, UL Subframe=2.3.4.7.8.9)

Y | 429 7426 | 19.71 80.0

2| 337 7045 | 17.92 80.0
10495~ | LTE-TDD (SC-FDMA. 50% RB, 20 MHz, | X | 363 6886 | 17.75 | 223 | 800 | 296%
AAF 16-QAM, UL Subframe=2.3.4.7 8 9)

Y | 380 6032 | 17.92 80.0

Z | 334 6730 | 1682 80.0
10496- | LTE-TDD {SC-FOMA 50% RB, 20 MHz. | X | 375 6855 | 1768 | 223 800 | =96%
AAF 64-QAM. UL Subframe=2,3.4.7.8 9)

Y| 38 6899 | 17.80 80.0

Z | 343 6712 | 1677 80.0 ]
10467- | LTE-TDD (SC-FDMA, 100% RB, 1.4 x 86 6684 | 1308 | 223 | 800 | £56%
AAA MHz, QPSK, UL Subframe=23 4,7 8.9}

Y| 23 6941 | 1435 80.0

Z| 118 61.51 a.88 80.0
10495~ | LTE-TDO (SC-FDMA. 100% RB, 14 X 124 6000 | B45 223 80.0 | 96%
AAA MHz, 16-QAM, UL

Subframe=2,3,4.7.8,8)

Y| 136 6085 | 96.10 80.0

Z ] 120 6000 | 787 80.0
10485- | LTE-TDO (SC-FDMA, 100% RB, 14 x| 128 60.00 8.28 223 800 | 296%
AAA MHz, 84-QAM, UL

Subframe=2,3,4,7.8.8)
1.30 60.21 8.59 80.0
121 60,00 7.7 80.0

10500- | LYE-TDD (SC-FDMA, 100% RB, 3 MHz, 356 7515 | 1952 | 223 800 | 2986%

AAB | QPSK, UL Subframe=2,3.4,7,8,9)

N

z

X

Y 382 76.08 19.92 0.0

z 262 70.35 17.15 80.0
10501~ LTE-TDD (SC-FDMA, 100% RB, 3 MHz. X 329 7030 16.97 223 80.0 £96%
AAB 16-0AM. UL Sublrame=234.7.89)

Y 346 70.96 17.30 80.0

Z 268 67.27 1522 80.0
10502~ LTE-TDD (SC-FDMA, 100% RB, 3 MHz. X 33 70.05 16.79 223 80.0 296%
AAB 64-0AM. UL Subframe=2.34.7.89)

Y 3.50 70.71 17.12 80.0

Z | 272 | 6r11_| 1507 80.0 =
10503~ LTE-TDD (SC-FOMA, 100% RB, 5 MHz, | X 3s4 73.81 19.52 2.23 80.0 +96%
AAE QPSK. UL Subframe=234.7.8.9)

Y 3.77 T4 85 19.88 80.0

Z 282 70.17 17.69 80.0
10504- LTE-TDD (SC-FOMA, 100% RB, 5 MHz, | X 335 89.57 17.61 223 80.0 +86%
AAE 16-QAM, UL Subframe=2.34.7.89)

Y 348 70.07 17.83 80.0

Z 2.83 67.49 16.37 80.0
10505- LTE-TDD (SC-FDMA, 100% RB, 5 Mkz, X 343 69.34 7.5 223 80.0 +96%
AAE 64-0AM. UL Subframe=2.34,7,8,9)

Y 3.56 69 82 17.72 80.0

4 3.02 87.39 16.33 80.0 S
10506- LTE-TDD (SC-FDMA, 100% RB, 10 X 4.03 7332 19.33 223 80.0 296%
AAE Miz, QPSK, UL Sublrame=2,34.7.8.8)

2 425 7411 19.64 80.0

4 335 70.32 17.85 80.0
10507 LTE-TDOD (SC-FDMA, 100% RB, 10 X 367 63.79 17.71 223 80.0 +96%
AAE Mitz, 16-QAM, UL

Subframe=2,3,4.7.8 9)
Y 3.79 £9.26 1788 80.0
Z 333 67.24 16.78 80.0
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10508- LTE-TOD {SC-FDMA, 100% RB, 10 X 374 68.47 17.58 223 80.0 +86%
AAE MHZz, 64-QAM. UL
Sublrame=2,3478.9)
Y 3.88 68.92 17.76 80.0
Z 3.42 67.06 16.73 80.0
10508- LTE-TDD (SC-FDMA, 100% RB, 15 X 429 71.60 18.60 223 80.0 +96%
AAE MHz, OPSK, UL Subframe=2.3.4.7.8.9)
Y 4,438 7224 18.84 80.0
Z 3.76 69.45 17.50 80.0
10510 LTE-TDD (SC-FDMA, 100% RSB, 15 X 412 68,30 17.60 223 80.0 £96%
AAE MHz, 16-QAM, UL
Subframe=2,34.7.8 9)
Y| 424 | 6875 | 17.76 80.0
F4 3.82 67.07 16.88 80.0
10611- LTE-TDD (SC-FDMA, 100% R8, 15 X 417 68.04 17.52 223 B0.O £96%
AAE MHz, 64-QAM, UL
Subframe=2,34.78.9)
Y | 429 | Go47 | 17.67 80.0
Z | 389 | 6680 | 16.82 — 800
10512- LTE-TDD (SC-FDMA, 100% RB, 20 X 4.54 73.38 19.19 223 800 +96%
AAF MHz QPSK, UL Subframe=2.3.4.7.8.9)
Y 4.79 7417 19.49 80.0
Z | 384 7062 | 17.86 — B0.0
10513~ LTE-TDD (SC-FDMA, 100% RS, 20 X 40 68.56 17.72 223 800 $96%
AAF MHz, 16-QAM, UL
Sublrame=234.7.89)
Y 413 69,03 17.89 B80.0
Z 3.70 67.20 16.93 80.0
10514 LTE-TDD {SC-FDMA, 100% RSB, 20 X 403 668.11 17.57 223 B80.0 +96%
AAF MHz, 64-QAM, UL
Subframe=2.34,7,8.9)

4.1 68.55 1773 80.0

10515- | IEEE BOZ.11b WiFI 24 GHz [DSSS, 2 0.92 6289 | 1444 | 000 | 1500 | £96%

AAA_ | Mbps, 99pc duty cycle)

0.96 63.25 14.71 150.0
0.87 61.74 1325 1500
0.56 70,18 18.62 0.00 1500 | £+96%

10518~ IEEE B02.11b WiFi 2.4 GHz (DSSS, 55
AAA Mbps, 99p¢ duly cycle)

163_| 7155 | 17.72 150,
1

10517- IEEE 802.11b WiFi 2.4 GHz (DSSS. 11 ).T6 6469 4.94 0.00 15C: +96%

AAA | Mbps, 99pc duty cycle)

0.81 6522 | 15.36 150.0
0.68 | 6267 | 13156 150.0
10518- | IEEE 802.11ah WiFI 5 GHz (OFDM, 8 441 6663 | 1616 | 000 | 1500 | =0.8%
AAB | Mbps, 99pc duty cycle)
; 5677 20 150.0
131 56.30 83 50.0
10518- | IEEE 802 11ah WIFl 5 GHz (OFDM, 12 457 | 6683 | 1827 | 000 | 1500 | =96%
AAB Mops, 99pc duty cycie)
460 | 6696 | 16.30 150.0
446_| 6649 | 1594 150.0

10520. | IEEE B02.11am WiFI 5 GHz (OFDM, 18
AAB Mbps, S9pc duty cycie)

4.43 66,78 16.18 0.00 1500 | =96%

446 66.91 16.22 150.0
432 66.41 15.84 1500
438 66,76 16.16 0.00 1500 | 296%

10521- | IEEE BOZ11am WiFi 5 GHz (OFDM, 24
AAB Mbps, 99pc duty cycle)

4.39 66,90 16,20 150.0
425 66.37 15.81 150.0
442 66.82 1627 0.00 1500 | +96%

10522 IEEE B02.11a/ WIFi 5 GHz (OFDM, 38
_ Mibps, 99pc duty cycle)

445 67.03 16.31 150.0
4.3 86.51 15.92 150.0

Nl xINj=<| N xIN[< o XxN|=<] xINi<] XNl xIN|<d xIN|<
Y
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10523- | IEEE B0Z.11ah WiFI 5 GHz (OFDM, 48 | X | 442 66.79 | 16.13 | 0.00 | 1500 | $96%
| AAB | Mbps, 99pc duty cycle)
Y | 435 | 6693 | 16.17 150.0
Z | a2t 6644 | 1580 1500
10524- | [EEE 802 11a/h W15 GHz (OFDM, 54 | X | 438 | 66.81 | 1624 | 000 | 1500 | +96 %
AAB | Mbps, 89pc duty cycle)
Y| 435 | @695 | 1627 150.0
2z 425 66.44 1589 150.0
10525- | IEEE 802.11ac WiF| (20MHz. MCSO0, X | 438 6588 | 1584 | 000 | 1500 | +96%
AAB 99pc duty cycle)
Y | 440 | 6602 | 1588 150.0
Z | a2 6552 | 1551 1500
10526- | IEEE 802.11ac WIFI (20MHz MCS1, X | 452 | 6620 | 1597 | 000 | 1500 | +96%
AAB | 99pc duty cydle)
Y| 455 | 6635 | 160 1500
__f Z | 440 65.82 | 1563 1500
10527- | IEEE 802.11ac WiFl (20MHZ, MGS2, X | 444 | 66.16 | 159 000 | 1500 | t96%
L AAB 99pc duty cycle)
Y 448 66.31 1505 150.0
- Z | 433 | 6577 | 1556 150.0
10626- | IEEE 802.11ac WiFi (20MHz. MCS3, X | 448 6618 | 1594 | 000 | 1500 | $96%
AAB 99pc duty cyde)
Y 4.49 66.32 15.98 150.0
Z | 434 8579 | 1559 150.0
10529. | IEEE 802.11ac WiFI (20MHz, MCS4, X | 446 6618 | 1504 | 000 | 1500 | +9.6%
MB 99pc duty cycle)
— Y | 448 | 6632 | 1508 150.0
Z | 434 | 6579 | 1559 1500
10531 | IEEE 802.11ac WiFi (20MHz, MCS6, X | 444 6624 | 1503 | 000 | 1500 | +96%
AAB 99pc duty cycle)
Y | 447 | €639 | 1508 150.0
Z | 431 6582 | 1557 1500
10532- | IEEE 802 11ac WIFI (20MHz, MCS7, X | a3 6609 | 1586 | 000 | 1500 | 296%
AAB | 99pc duty cycie)
Y | 4.34 66.24_| 1591 1500
Z 419 8567 1549 150.0
10633- | IEEE 802.11ac WIFI {20MHz, MCSS, X | 447 6625 | 1504 | 000 | 1500 | +96%
AAB $9pc duty cyds) st
¥ 1 450 6639 | 1508 150.0
Z | 435 6585 | 1550 150.0
10534- | IEEE 802 11ac Wil (40MHZ, MCS0, X | 502 8626 | 1602 | 000G | 1500 | +96%
AAB | 99pc duty cycie)
Y 04 6638 | 16.04 150.0
_f Z | _a92 6593 | 1574 150.0
10535- | IEEE BO2. 11ac WIFI (40MHz, MCS1, X | 608 6644 | 1611 | 000 | 1500 | £9.6%
AAB 99pc cuty cycle)
Y | 510 6655 | 16.12 150.0
Z | _a97 6608 | 1582 150.0
10536 | IEEE 802 11ac WIFi (40MHz, MCS2, X | %96 8640 | 1607 | 000 | 1500 | :96%
_AAB 99pc duty cycle}
Y | 498 86.52 | 16.09 50.0
Z | 485 66.05 | 15.77 150.0
2&%37- IEEE B02.11ac WIFI (40MHz, MCS3, X | &0 8636 | 1608 | 0.00 500 | £96%
. 9pc duty cycle)
Y | 503 G647 | 1607 50.0
Z 491 56.03 1577 150.0
10538- | IEEE B02.11ac WiFi (40MHZ, MCS4, X | 508 66.36 | 1608 | 0.00 500 | £06%
AAS | §9pc duty cycle)
Y| &1 G647 | 1611 150.0
Z | 498 86.03_| 1581 150.0
10540- | IEEE BOZ 11ac WiFI (40MHZ, MCSB6, X | 502 6634 | 1610 | 000 | 1500 | £96%
AAB
Y | 504 6646 | 16.12 1500
Z | 491 6599 | 15.81 150.0
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10541~ | IEEE BOZ 11ac WIFI (A0MHz, MCST, X | 500 6622 | 1603 | 000 | 1500 | +9.6% |
AAB 99pc duty cycie]
Y| 502 6635 | 1605 150.0
— Z | 489 6587 | 1573 150.0
mfz. IEEE B0Z.11ac WiFi (40MFz, MCSB, X | 515 6632 | 1610 | 000 | 1500 | +96%
_ 99pc duty cycle)
Y | 517 6644 | 1611 150.0
Z | 505 6600 | 1582 150.0
}&?3- IEEE B02.11ac WiFi (40MHz, MCS9, X | 622 6634 | 1613 | 000 | 1500 | +86%
| 99pc duty cycle} —
Y | 524 6646 | 1614 150.0
Z | 512 6607 | 1588 150.0
10544. | IEEE B02.11ac WiFi (80MHz, MCSO, X | 535 6635 | 1602 | 000 | 1500 | +96%
MAB $9pc duty cycle)
¥ a7 6648 | 1604 150.0
Z 26 66.04 | 1576 50.0
:gs;& IEEE BUZ.11ac WiFi (BOMHz, MCS1, X | 554 6682 | 182 000 | 1500 | +968%
d
Y 55 | 6690 | 1620 150.0
z 45 6652 | 1596 150.0
10548~ | IEEE B02.11ac WiFi (B0MHzZ, MCS2, X 39 €650 | 1608 | 000 | 1500 | +8.6%
AAB 99pc duty cycle)
Y 541 6663 | 1608 150.0
z 5.30 66.17 | 1519 150.0
10547- | [EEE B02.11ac WiF1 (B0MHz, MCS3, X S A7 6650 | 1640 | 000 | 1500 | +98
 AAB | 9Bpc duty cycle)
¥ 48 6670 | 1611 150.0
Z 38 6629 | 1585 150.0
10548- | [EEE BO0Z.11ac WiFi (S0MHz MCS4, X 5 69 67.46 | 1651 | 000 | 1500 | +98%
AAB _99pc duty cycle)
v ) 6748 | 1548 150.0
Z 57 67.05 | 16.21 150.0
10650- | IEEE BOZ.118c Wik (BOMHz, MCS6, 3 45 €665 | 1615 | 000 | 1500 | +98%
AAB | 989pc duty cycle)
Y | 545 6673 | 1614 50.0
Z | 536 66.37 | 1591 50,0
10551- | [EEE 802.11ac WiFi (B0MHz, MCS7, X | 542 6656 | 1608 | 000 500 | £96%
AAB 99pc duty cycle)
Y 5.43 6668 | 16.08 150.0
Z 5.30 66.18 | 15.77 150.0
10552- | JEEE 802 11ac WIFi (80MHz, MCS8. X 5.35 6642 | 1600 | 000 | 1500 | 296%
AAB | 99pc duty cyde)
Y 38 66.56 | 16.02 50.0
Z 26 6612 | 16.74 50.0
10553- | IEEE 802 11ac WIF] {80MHz, MCSE, X 42 6642 | 16,03 | 0.00 500 | £96%
LAAB | 99pc duty cycle)
Y | 544 66,55 | 16.06 150.0
Z | 533 6610 | 15.77 1500
10554- | IEEE BOZ 11ac WIFi (160MHzZ, MCSO, X | &7 6671 | 16.41 | 000 | 1500 | 296%
AAC 99pc duty cycle)
Y | 678 6682 | 16.12 150.0
Z | 569 6641 | 1587 150.0
10555- | IEEE B0Z.113c WiFi (160MHz, MCS1, % | 589 67.00 | 1624 | 000 | 1500 | t96%
AAC 9pc duty cycle)
Y .69 8710 | 1624 150.0
= Z 79 €668 | 1599 150.0
10556- | IEEE B02.11ac Wik: (160MHz, MCS2, X | 581 67.07 | 1626 | 000 | 1500 | +96%
ANC 98pc duty cycle) =
¥ 52 67.47 | 1627 150.0
Z .83 6677 | 1603 150.0
10557- | IEEE B02.11ac WiFi (160MHz, MCS3, X 87 6693 | 1621 | 000 | 1500 | £96%
AAC 99ps duty oyclo)
Y | 588 67.05 | 1622 150.0
Z| 578 6662 | 1597 150.0
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10658- | IEEE 802.11ac WiFi (160MHz. MCS4,
AAC _99pc duty cydla)

591 67.08 16.30 0.00 1900 | £96%

592 67.20 16.31 50.0
5.80 86.73 16.04 150.0
590 68.93 16.27 0.00 500 | +96%

10560- | IEEE 802.11ac WIFI {160MHz, MCS6,
AAC 99pc duty cycle)

562 | 6706 | 1628 1500
581 | €662 | 16.02 150.0
584 | 6694 | 16.30 | 000 | 1500 | £96%

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

585 67.04_| 16.31 150.0
575 662 | 16.0 50.0
5.62 6719 | 1643 | 000 | 1500 | t96%

10562- | IEEE 802.11ac WIFI (160MHZ MCSB,
99pc duty cyle)

583 67.31 1645 150.0
5.80 66.81 18,15 50.0
6.01 67.12 18.26 0.00 1500 | 296%

10563- | IEEE 802.11ac WIFi (160MHZ MCS9,
99pc duty cyde)

5.01 6720 16.35 150.0
3.91 668.79 81 150.0
73 8870 16.33 0.46 1500 [ +96%

&itnle

10564- IEEE 802.11g WiFi 2.4 GHz (DSSS-
AAA OFDM, 8 Mbps, 99p¢ duly cycle)

a76_| 6685 | 1637 150.0
464 | 6641 | 1603 1500 |
494 | 6713 | 1664 | 046 | 1500 | 296 %

10565- | IEEE 802,110 WiFi 2.4 GHz (DSSS5-
AAA OFDM, 12 Mbps, S8pc duly cycle)

497 | 6725 | 1667 150.0
484 | 6682 | 1635 150.0
10566- | IEEE 802 11g WiF 2.4 GHz (DSS5- 478 | €696 | 1645 | 046 | 1500 | +98%
AM OFDM, 18 Mbps, 99pc duty cycle)
481 | 6709 | 1649 150.0
8663 | 1615 1500

10567- | IEEE 802.11g Wil 2.4 GHz (DSSS- 481 | 67.35 | 1682 | 046 | 1500 | £96%
Mbps, 98pc duty cycle)

AAA OFDM. 24

4.64 67 46 16.83 150.0
4.70 67.01 16.51 150.0
469 6874 1823 0.46 1500 | +96%

10568- 1EEE 802 11g Wi 2.4 GHz (DSSS-
AM | OFDM, 36 Mbps, 999c duty cyce)

472 | 6680 | 1628 1500
4.58 | 6640 | 1591 150.0
10569 IEEE 802.11g WiFi 2.4 GHz (DSSS- 478 67.52 1683 0.46 1500 196%
AAA | OFDM, 48 Mobgs, 99pc duty cycle)
4.81 67.61 16.93 150.0
468 | 6719 | 1662 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DSSS- 480 67.33 1683 046 50.0 £96%
AAA OFDM, 54 Mbps, S9pc duty cycie)
4.83 67.44 16.84 150.0
469 | 6701 | 1653 1500
10571- | IEEE 802 11b Wik 2.4 GHzZ (DSSS, 1 110 | 6406 | 1541 | 046 | 1300 | 96%

AAA Mops, 90pc duty cycle)

1.15 8453 15.70 1300
1.03 6272 141 1200
in 64 62 15.7 0.46 1300 +96%

10572- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2
AAA Mbps. 90pc duty cycle)

118 65.1( 16.06 1300
1.03 63.13 14 46 130.0
20 86.99 2387 0.46 1300 | +98%

10573- | IEEE 802.11b WiFi 2.4 GHz (DSSS. 5.5
Mbps. 80pc duty cycle)

265 89142 2549 1300
078 71.06 16.55 130.0
120 742 18.78 046 1300 | £96%

10574 IEEE 802.11b WiFi 2.4 GHz (DSSS, 11
Mbps. 90pc duty cycle)

1.26 70.52 1807 1300
1.00 86.77 16.35 130.0

Ni<| XNl xinl<| x| xini<| xIn|<] xin|<] o xiNf<) xin< xInf<| xInj<| xin|<] xin|<! xin|<] xinf<] x|Nj< x
£
%

Certificate No: EX3:3797_Nov18 Page 33 of 39

F-TP22-03 (Rev.00) 112 / 181 HCT CO.,LTD.



CT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCTCO,LTD
EX3DV4- SN:3797 Navember 22, 2018

10575- | IEEE BO2 11g WiFl 2.4 GHz [DSSS- X[ 452 652 | 1640 | 046 | 1300 | =95 %
AAA OFDM, B Mbps, 90pc duty cycle)

Y | 455 6665 | 16.44 130,0

Z | 443 €621 | 16.09 130.0
10576- | IEEE B0Z.11g WiFI 2.4 GHz (DSSS- X | 455 6670 | 1647 | 046 | 1300 | =06 %
AN OFDM. 8 Mbgs, 90pc duty cydie)

Y | 468 6683 | 16.51 130.0

Z | 445 66.39 | 16.17 130.0
10577- | IEEE B02.11g WiFi 2.4 GHz (DSSS- X | ar13 6606 | 1663 | 0A6 | 1300 | =96%
AAA OFDM. 12 Mbps, 90pc duty cycle)

Y | 478 6708 | 16.66 130.0

Z | 462 6664 | 16.92 130.0
10578- | IEEE 802.11g WIFi 2.4 GHz (DSSS- X | 463 6711 | 1674 | 0A6 | 1300 | z96%
AAA OFDM. 18 Mogs, 90pc duty cycia)

Y | 486 67.21 6.75 30.0

Z | 452 66.77 | 1641 1300 —
10579- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 438 66.34 6.01 | 046 300 | £96%
AAA OFDM, 24 Mbps, S0pc duty cycies)

Y |_a43 6651 | 16.08 130.0

Z | 428 6598 | 15.68 130.0
10680- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 444 6642 | 1606 | 046 | 1300 | +96%
AAA OFDM, 36 Mbps, S0pc duty cycle)

Y | a7 66.50 6.13 130.0

Z | 433 66.07 5.72 130.0
105681- | IEEE BOZ.11g WiF1 2.4 GHz (DSS8- X | 453 67.16 660 | 046 | 1300 | 296%
AAA OFDM, 48 Mbps, 80pc duty cycle)

Y | 456 6728 | 16.71 130.0

Z | 443 66.81 | 1637 130.0
10582- | IEEE B02. 11g WiFi 2.4 GHz (DSSS- X | 433 66,11 | 1580 | 046 | 1300 | +9.6%
AAA OFDM, 54 Mbps. 80pc duty cycle)

Y | 437 66.30 | 1588 1300

= = Z| 422 8577 | 1547 1300

10583- | IEEE B0Z.11a/h WiFi 5 GHz (OFDM, 6 X 52 66.52 | 1640 | 046 | 1300 | +96%

MRS Mbps, 90pc duty cycle)

Y | 455 | 6665 | 1644 1300
Z | 443 | 6621 | 1609 130.0
10584- | IEEE B02.11a/h WiFi 5 GHz (OFDM, 9 X | 455 | 6670 | 1647 | 046 | 130.0 | £9.6%

AB Mbps, S0pc duty cycle)

Y | 458 | 6683 | 1651 30.0
Z| 445 6639 | 16.17 130.0
10585- | [EEE 802.11ah WiFi 5 GHz (OFDM, 12 | X | 473 | €696 | 1663 | 046 300 | £96%
| AAB | Mbps. 0pc duty cycle)
Y | 476 | 6708 | 1666 130.0
Z | 462 | 6664 | 1632 130.0
10586 | IEEE 802.11ah WiFi 5 GHZ (OFDM. 18 | X | 483 | 6711 | 1674 | 046 300 | £98%
AAB Mbps. 90 )
— Y | 486 | 6721 | 16.75 30.0
Z | 462 66.77 | 16.41 30.0
10587- | IEEE 802 11ah WIFI 5 GHz (OFDM, 24 | X | .39 6634 | 160 046 300 | 296%
AAB Mbps, 90pe duty cycie)
Y | 44 6651 | 16.08 130.0
Z | 428 6508 | 1568 130.0
10588- | IEEE 802.11ah WiFi 5 GHz (OFDM, 36 | X | 4.44 6642 | 1605 | 046 | 1300 | *96%
L AAB Mops, 90pc duty cycie)
Y | a4r 6659 | 16.13 1300
Z | 433 | 6607 | 1572 1300
10589- | IEEE B0Z 11aih WiFi 5 GHz (OFDM, 48 | X | 453 | 6716 | 1663 | 046 | 1300 | t96%
AAB Mbps, S0pc duty cycle)
Y | 456 | 6728 | 16.7% 130.0
= 5 Z | 443 | 6681 | 1837 130.0
10590- | IEEE B0Z.11a/h WiFi 5 GHz (OFDM, 54 | X | 433 | 6611 | 1580 | 046 | 1300 | =86%
| AAB | Mbps, 90pc duty cycls)
Y | 437 | 6630 | 1588 130.0
Z | 422 | 6577 | 1547 1300
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10691- |EEE 802.11n (HT Mixed, 20MHz, 4.68 6658 | 1657 046 1300 | £96%
AAB MCS0, 90pc duty cycie]
4.70 66.71 .54 130.0
4.59 66.31 .22 130.0
10592- IEEE BO2.11n (HT Mixed, 20MHz, 481 66.91 64 | 046 1300 | £96%
AAB MCS1, 80pc duty cyce)
4.84 67.03 16.67 130.0
4.7 66.61 16.35 130.0

10593- IEEE 802 11n {HT Muxed, 20MHz,
AAB MCS2, S0pc diuty cyde)

4.73 66.78 16.51 046 1300 | £986%

4.76 66.92 16.5
463 6648 16.21 130.0
4.79 66.97 16.67 046 130.0 +06%

10594- | IEEE BO2.11n (HT Mixed. 20MHz,
AAB MCS3, 90pc duty cyde)

481 | 6709 | 16,70 30.
468 | 6666 | 16.37 130.
10585- | IEEE 802 11 (HT Mixed, 20MHzZ, 475 | 66083 | 1657 | 046 | 1300 | £96%

AAB MCS4, 90pc duty cycie)

4.78 67.068 16.60 130.0
4.65 66.62 16.28 130.0
4.69 66.92 1657 0.46 1300 | £98%

10596- IEEE 802.11n (HT Mixed, 20MHZ,
AAB MCS5, 90pc duty cyde)

472 | 6705 61 130.0
458 | 66.50 26 130.0
10597~ | IEEE BOZ.71n (HT Mixed, 20MHz. 464 | 5680 43| 046 | 1300 | t96%
AN | MCSE, S0pc duty oycie)
467 | 5694 | 1648 130.0
453 | ©646 | 1612 130.0

10598- IEEE B02.91n (HT Mixed, 20MHz, 4'?2 67.02 16.70 0.46 1300 | £96%
oulycyce)

AAS MCS7, 90pc

465 67.14 16.72 130.0
4,52 B6.67 16,37 130.0
10599- IEEE BOZ 11n (HT Mixed, 40MHz, 5,36 67.12 16.76 048 1300 +D6%
AAB | MCSO, 90pc outy cycie)
37 67.18 6.74 130.0
.29 66.89 16.54 130.0

10600- IEEE BOZ 11n (MT Mixed, 40MHz,
AAS MCS1, 80pc duty cyde)

.50 67.59 6.97 046 130.0 +8.6%

5.49 67.59 16.83 130,
542 67.34 16.74 130.
10601~ IEEE 802 11n (HT Mixed, 40MHz, 5.38 67.30 16.84 048 130, £96%

AAB___| MCS2, 90pc duly cyde)

5.39 67.35 B2 130.0

5.30 67.05 .60 130.0
10802- IEEE 802.11n (HT Mixed. 40MHz, 551 6745 6.84 046 130.0 £9.6 %
AAB MCS3, 90pc duty cyde)

5.52 67.53 16.84 130.0

i 543 67.22 | 16.61 130.0

10603- {EEE 802 11n (HT Mixed, 40MHZ 5.58 6772 1710 0.46 130.0 +06%
AAB MCS4, 90pc duty cyda)

5.58 67.76 17.08 130.0

5,52 67.57 16.92 130.0
10604 1EEE 802.11n (HT Mixed, 40MHz 546 6740 16.93 045 130.0 t868%
AAB___ | MCSS, 80pc duty cycle)

546 67.42 16.80 130.

5.39 67.20 16.72 130.
10605- IEEE 802.11n {HT Mixad, 40MHz. 5.50 6749 16.97 0.48 30, t96%
AAS MCSE, 90pc duty cyde) .

548 67.53 16.95 130.0

5.40 6721 16.72 130.0
10606- IEEE 802.11n (HT Mixed, 40MHz. 5.23 66.75 1645 0.46 130.0 +96%

AAB MCS7, 90pc duty cycle)

NI XN XIN[<]  XIN|<] X[N|<] XM= XN XN XIN|<E XN xINI<] XN xXINI<] XN XN XIN(<] %

5.24 66 B4 16.46 130.0
516 66.56 16.25 130.0
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10607- IEEE 802.118c WIFi (20MHz. MCS0, 4.52 B85.83 16,15 046 130.0 +96 %
ANB 90pc duty cycle)

455 66.08 5.18 130.0

130.0

046 1300 | =986%

2
2
g

10608~ | IEEE 802, 11ac WiFi (20MHz, MCST,
AAR a0pe duty cycle)

8
]
8

47 6643 16.34 130.0
4.57 85.95 15.99 130.0
10609~ IEEE 802.11ac WiFI (20MHz, MCS2. 458 6613 1613 046 1300 | £96%

AAB | 90pc duty cycle)

461 | 6627 | 1647 1300

446 | 6577 | 1581 130.0
10610- | IEEE B02.11ac WiFl (20MHz, MCS3, 463 | 66.90 | 1630 | 046 | 1300 | 96 %
AAB 90pc duty cycle)

466 | ©642 | 1633 130.

451 | 6584 | 1598 130.
10611~ | JEEE B02.118c WiF| (20MHz, MCS4, 454 | 6690 | 16.15 | 046 | 1300 | £96%
AAB 90pc duty cycle)

457 | 6624 | 1618 1300

443 | 6574 | 1582 130.0
10612- | IEEE 802.11ac WiFI (20MHz, MCSS, 454 | €625 | 1619 | 046 | 1300 | =96 %

AAB 90pc duty cyde)

457 | 6639 | 16.24 30.0
442 | 6587 | 1585 30,0
454 6609 | 1605 | 046 300 | £06%

457 66.24 16,10 130.0
4.42 65.70 1571 130.0
4.50 66.29 16.20 046 1300 | =96%

10613~ | IEEE 802.11ac WIFI (20MHz, MCSS,
_ 90pc duty cycle)

10614 IEEE 802.11ac WIFi (20MHz, MCS7,
AAB | 90pc duty cycie)

4.52 5642 16.32 130.0
4.38 65.90 15.95 130.0
65.94 15.92 046 1300 96 %

10615 | IEEE 802 11ac WiFi (20MHz, MCSS,
AAB 80pc duty cyde)

457 | 610 | 1598 130.0
443 | 6558 | 1658 130.0 =
518 | 6633 | 1635 | 046 | 1300 | £96 %

10616+ IEEE 802.11ac WIFi {40MHz, MCS0,
AAB S0pe duty cyde)

5.19 G644 16.35 130.0
5.08 66.03 16.08 130.0
525 66,56 16,44 046 130.0 t96%

10617~ IEEE 802 11ac WiFi (40MHz, MCS1,
| 80pc duty cyda)

526 66.64 16,45 130.0
5.15 66. 16.1€ 130.0
514 66. 046 1300 196%

Sles
=
'
o

10618 IEEE 802 11ac WIFi (40MHz, MCS2,
AAB B0pc duty cycle)

515 66,66 16.45 130.0
5.04 66,24 16,18 1300
5.15 66.34 16.28 046 1300 | £96%

10619~ IEEE B02.11ac WIFi (40MHz, MCS3,
ANB S0pc duty cycle)

5.16 66.45 16.29 130.0
508 66.05 18.02 130.0
523 66.37 16.34 0.46 1300 | 296%

10620~ IEEE B02.11ac WiFi (400#Hz, MCS4,
| 90p duty cycle)

525 66.47 16.35 1300
513 66.08 18.08 1300
524 66.51 16.53 0.48 1300 | £98%

10621- | IEEE B02,11ac Wi (40MHZ MCSS,
| AAB | 90pc duty cycle)

5.25 66.59 16.52 130.0
514 66.18 16.26 130.0
525 6668 16.61 0.48 130.0 +06%

10622- | IEEE B02.118c Wil (40MHZ, MCSE.
AAB S0pc duty cycle)

526 68.75 16.60 130.0
514 865.30 16.31 130.0

nei=C|  ini=] XN xiNI<] XIN|X] X[N[=<] XiIN[<] XINI<| XIN<| XIN[<]  XIN|<] XIN|<] XN XIN|<] XINj<]|  X|N[<| X
E S
g
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10623- IEEE 802.11ac WiFi (4002, MCST, 5.12 66.16 16.21 046 1300 296 %
AAS | 90pc duty cycle)
5.14 66.28 16.24 130.0
501 65.81 15.93 130.0
10624 IEEE 802,11ac WiFi (400842, MCSB, 532 G6.39 16.40 046 130.0 296%
AAB | 90pe duty cycle)
533 66.49 6.40 130.0
522 | 6600 | 16.14 130.0
10625~ IEEE B02.11ac WiFi (40MHz, MCS9, 554 86.97 6.74 0486 130.0 296 %
| AAE | 90pc duly cycle)
556 67.07 16.75 130.0
5.36 66.40 16.36 130.0
10626~ IEEE 802.11ac WiFI (B0MHZz, MCS0, 550 68.39 1631 0.46 130.0 $96%
AAB 90pc duty cycle)
551 86.50 16.32 130.0
541 66.10 16.06 130.0
10627 IEEE 802.11ac WiFi (B0MHz, MCS1, 575 87,05 16.61 048 130.0 196%

AAB 90pc duty cydle)

5.74 07.(_)2 16.57 130.0
5 67 66.78 16.38 130.0
10628- IEEE 802 11ac WIFI {80MHz, MCS2, 5.51 6841 16.22 046 1300 +86%
| AAB__| 50pc duty cydle)
5.52 86.53 16.24 130.0
541 68.10 1597 130.0
10629 IEEE 802 11ac WiFi (30MHz, MCS3, 560 66.53 16.28 046 1300 +86%
(AAB___| 50pc duty cycle)
5.60 66.63 16.28 130.0
552 6628 16.05 130.0

10630- IEEE 802 11ac WIF] {80MHz, MCS4,
| AAB S0pc duty cycle)

598 67.80 16.96 0.46 1300 | 296%

594 67 81 16.69 130.0
584 67 4¢ 16.65 130.0
10631- IEEE 802 11ac WiFi {80MHz, MCS5, 587 67.67 17.04 0.486 1300 | $86%
AAS
.87 67.711 17.00 130.0
5.75 67.20 16.75 130.0

10832- IEEE BO2.11ac WIFi {80MHz, MCS8E,
AAB Kpe duty cycle)

573 67.13 16.79 0486 1300 | +96%

572 | 6715 | 16.74 130.0

5.65 66.90 16.58 130.0
10633- | [EEE B02.11ac WiFi (80MHz, 1ACS7, 558 | 6662 | 1636 | 046 | 1300 | +96%
AAB . 90pc duty cycle)

5.59 66,73 6.37 130.0

547 66.28 6.09 130.0
10634- | [EEE BOZ.11ac WIFI (B0MHz, MCS8, 555 | 6662 641 | 046 | 1300 | =96 %
AAB 90pc duty cycle)

5.57 86,74 16.42 130.0

546 | 6632 | 16.17 130.0

10635~ IEEE 802.11ac Wi (BOMHz, MCS9, 542 65:92 1580 0.46 1300 | =96%

AAB___| 80po duty cycle)

545 86.09 15.85 1300

10636- | IEEE 802,110¢ WiFi (160MHz, MCSD, 563 | 6676 | 1640 | D46 | 1300 | 296%

AAC 90pe duty cycle)

594 | 6680 | 1640 1300
585 | 6640 | 1618 1300
10637- | IEEE 802,11ac WiFi (160MHz, MCS1, 608 | 67.15 | 1659 | 046 | 1300 | +96%

AAC 90pc duty cycle)

6.08 67.22 16.57 130.0
5.99 66.85 16.35 1300
10638- IEEE 802.11ac WiFi (160MHz MCS2, 6.08 67.13 16.55 046 1300 | £96%

AAC 90pc duty cyce)

Ni<] XN« xIN[=<] xIN|=] xIN[<] XN RINID O XINIE XN XN XN XiN[<| XN« XIN[=<] XN X[N<E X

608 | 6721 | 16.54 130.0
6.00 | 6686 | 16.33 130.0
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10639 IEEE B02,17ac WiFi (160MHz, MCS3,

604 | 6703 | 1654 | 046 | 1300 | 298 %
AAC _90pe duty cycle)

6.05 67.12 16.54 130.0
5.96 6574 16.31 1300
\E 046 1300 | 206%

10640~ IEEE B02.11ac Wi (16002, MCS4,
AAC | 90pc duty cycle)

8.05 67.14 6.50 130.0
594 85.70 16.23 130.0
6.12 67.03 16.51 046 1300 | =96%

10641~ IEEE B02.11a¢ WiF (160M&z, MCSS,
80pe duty cycle)

6.11 67.11 16.50 130.0

10642- | IEEE B02.11ac Wi (160MHz, MCSB, 613 | B721 | 1676 | 046 | 1300 | 206 %
uty cycle)

AAC 90pc d

614 6728 16.7¢ 130.0
6.04 66.92 16.53 130.0
598 66.93 16.52 048 1300 | £968%

10643~ | [EEE B02.11ac WiFi (1600MHZ, MCS7,
90pe duty cycle)

5.99 67.02 16.52 130.0
590 66.65 18.29 1300
6.08 67.23 16.69 048 130.0 £96%

10644 IEEE B02,11ac Wi (160MHz, MCSB,
90pc duty cycle)

6.08 67.34 5.70 130.0
5.96 86.86 1641 130.0
6.23 8735 71 0.46 1300 | £96%

10645 IEEE 802.11ac WiFi (160MHz, MCS9,
90pc duty cycle)

6.21 67.38 16.68 130.0
6.17 67.13 16.52 130.0
1530 11033 | 3918 930 0.0 £96%

2533 12377 | 4331 60.0
99.56 36,08 0.0
12.82 10662 | 38.16 9.30 60.0 296%

10646- LTE-TDD (SC-FDMA, 1 RB, 5 MHz,
AAF QPSK, UL Subframe=27)

10647- | LTE-TOD (SG-FDMA, 1 RB, 20 MHz,
AAF QPSK, UL Subframe=2.7)

0.74_|_118.28 | 187 0.0
B13 | 9853 | 35.17 60.0 =]
054 | 6177 | 873 | 000 | 1500 | z96%

10648- CDMA200C (1x Advanced)

059 | 6262 | 961 1500
044 | 6008 | 698 150.0
347 | 6698 | 1664 | 223 | 800 | *96%

10652- | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1,
AAD Clipping 44%)

3.56 67.32 18.79 80.0
322 65.84 15.83 80.0
388 €8.10 16.74 223 800 +96%

10653~ LTE-TDD (OFDMA, 10 MHz, E-TM 3.1,
AAD Clipping 44%)

4.06 6542 16.87 80.0
379 6535 16.19 800
397 65.69 16.74 223 800 +96%

10664~ | LTE-TDO (OFDMA. 15 Mz, E-TM 3.1,
AAD Clipping 44%)

4.04 6801 16.86 80.0
3.81 65.00 16.23 80.0
4.03 65.63 16.77 223 80.0 206%

10655- | LTE-TDD (OFOMA, 20 MHz, E-TM 3.1,
AAE Chipping 44%)

il Nl >ini<] xiNl<]  xiNj<]  xIN[=<]  X[N]<] XNI<|  XIN{<|  XIN|=] XN[=C] XNl XEN|<E XN XN XN X
w
w
=5

i 6596 | 16.89 80.0
3.88 64.95 | 1627 80.0
10658- | Pulse Waveform (200Hz, 10%) 100,00 | 11148 | 26,15 | 1000 | 500 | 296%
AAA
00.00 | 11118 | 2680 50.0
00.00 | 11033 | 2557 50,0
10659- | Pulse Waveform (200Hz, 20%) D 19127 | 2495 | 699 600 | £96
AAA
100.00 | 11148 | 2501 60.0
10000 | 10963 | 2408 60.0
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EX3DV4- SN:3797 November 22, 2018
10660~ Pulse Waveform (200Hz, 40%) X 100.00 11239 24.07 3.98 800 +86%
ASA
¥ 100.00 114.44 25.09 80.0
4 100.00 108.23 22.06 80.0
10661 Pulse Wavelorm (200Hz, 80%) X 100.00 mn 225 222 100.0 +086%
ALA
'S 100.00 119.20 25.85 100.0
Z 100.00 101.54 18.12 100.0
10662- Pulse Waveform {200Hz, 80%) X 100.00 gL 13.22 0.97 120.0 +96%
ALA
Y 100.00 12514 26.40 120.0
Z 0.16 60.00 344 120.0
10670~ Bluetooth Low Energy X | 10000 | 11973 | 2615 219 1000 | +986%
ALA
Y | 10000 | 123.30 | 27.96 1000 | :
Z 100.00 110.82 2217 100.0 |

¥ Uncenainty is determined using the max. deviation from linear responss applying rectanguiar distribution and is expressed for tha squarm of tha
finld volue

Certificate No: EX3-3797_Nov18 Page 39 of 38
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HCT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCTCO,LTD

Calibration Laboratory of S, § Schweizerischer Katibrierdianst

Schmid & Partner % c Service suisse d'étalonnage
Engineering AG ] Servizlo svizzero di 1aratura

Zeughausstrasse 43, 8004 Zurich, Switzerland %, ,’/’/;'\T‘w\? S  gwiss Calibration Service

Accreditad by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108

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

Multitsters! Agr for the recognition of cafibration certificates

ciet  HCT(Dymstee) centiste no: D750V3-1014_Aug18

[CALIBRATION CERTIFICATE

Coject D750V3 - SN:1014

Caidbration procedure(s) QA CAL-05v10

Calibeation dete: August 14, 2018
This calibeation cartficate documents the tracaablity to national standards, which realize tha phy units of (S1).
Tha meas: and the me with conlidance probability are givan on the following pages and are part of the certificate.

Al calibrations have baen conducted in the closed laboratary laciity. environment lemperaturs (22 « 3)°C and humidity < 70%.

Calbration Egquipment used (MATE critical for caltiration)

Prynary Standands 0¢ Cal Date (Certificate No ) Schaduled Calbration

Power matar NRF SN 104778 O4-Ape-18 (No. 217-02672/02673) Apr-19

Power sensor NRP-291 SN 103244 04-Ape-18 (Na, 217-02672) Apr-19

Powear sensor NRP-291 SN: 103245 04-Apr-18 (Na. 217-02873) Apr-19

Raferance 20 08 Aftenuator SN: 5058 {20k) 04-Ape-18 (No. 217-02682) Apr-19

Type-N memalch combination SN; 50472 ( 06327 04-Apr-18 (No. 217-02683) Apr-19

Reference Probe EX3DV4 SN; 7340 30-Dac-17 (No. EX3-7348 Dec17) Dec-18

DAE4 SN: 601 26-0ct-17 (No. DAE4-801_Oct17) Cet-18

Secondary Standards 1D ¥ Chack Data (in house) Scheduled Check

Power matar EPM-4424 SN: GBAT480704 07-0¢t-15 {in hoves check Oct-16) In house chack: Oct-18

Power sensor HP B4B1A SN. US37292783 07-0ct-15 (in houss check Oct-18) In house chack: Oct-18

Power sensor HP BAB1A SN: MYa10892317 07-0ct-15 (n house check Oct-16) in house chack: Oct-18

RF generator R&S SMT-06 SN 100872 15-Jur-15 (in house check Oct-16) n housa chack: Oct-18

Network Analyzer Agllent EB3S8A | SN: US41080477 31-Mar-14 (in house check Oc1-17) In houss check: Oct-18
MName Funclion Signature

Calibrated by: Many Sez Laboratory Technician 7 -

Issued; August 14, 2018

This calbration cartificate shall hot be reproduced except I lull without writian approval of tha laboratory

Certificate No: D750V3-1014_Aug18 Pape 1 of8

F-TP22-03 (Rev.00) 120 / 181 HCT CO.,LTD.



HCT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCT CO,LTD

Calibration Laboratory of

£ s Schwolzorischor Kalibrierdienst
Schmid & Partner C Service sulsse d'étaionnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzeriand S swiss Calibration Service
Accradited by the Swiss Accreddation Service (SAS) Accreditstion No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement Tor the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

d) KDB B65664, “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 centificate 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 dipoie
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Centificate No: D750V3-1014_Aug18 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters {(220+0.2)°C 409 26% 0.89 mho/m = 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.05 Wikg
SAR for nominai Head TSL parameters normalized to 1W 8.15 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.33 Wrkg
SAR for nominal Head TSL parameters normalized to 1W 5.30 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mha/m
Measured Body TSL parameters (22.0+0.2)°C 55.0+8% 0.96 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 215 Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.58 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 250 mW input power 1.41 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.63 Wikg = 16.5 % (k=2)

Cedtificate No: D750V3-1014_AugiB Page30f8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5640+64)0
Retum Loss -214dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 503Q+10jQ

Return Loss -306d8B

General Antenna Parameters and Design

| Eloctrical Delay (one direction) | 1,035 ns |

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

The dipcle is made of standard semirgid coaxial cable. The center conductor of the feeding line is directly connected to the
second amm 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 1o the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 22, 2010
Certificate No: D750V3-1014_Aug18 Paged ol 8

F-TP22-03 (Rev.00) 123 / 181 HCT CO.,LTD.



=CT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 14.08.2018
Test Laboratory: SPEAG, Zurich, Switzeriand
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; 1. 4mm (Mechamical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Senal: 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=5mm, dy=Smm, dz=5mm

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

Peak SAR (extrapolated) = 3.10 Wikg

SAR(1 g) = 2.05 W/kg; SAR(10 g) = 1.33 W/kg

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

0 dB =2.76 W/kg = 4.41 dBW/kg

Certificate No: D750V3-1014_Augia Page 50i8
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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: D750V 3; Serial: 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 (IEEETEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe; EX3DV4 - SN7349; ConvF(10.19, 10.19, 10.19) @ 750 MHz; Calibrated: 30.12.2017
« Sensor-Sorface; L.4mm (Mechanical Surface Detection)
« Electronics: DAE4 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 grid: dx=5mm, dy=5Smm, 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 Wikg

400
a0

aan

1oon

0dB =2.85 W/kg =4.55 dBW/kg

Centificate No: DY50V3-1014_Aug18 Page 7 ol 8

F-TP22-03 (Rev.00) 126 / 181 HCT CO.,LTD.



HCT FCC ID: A3LSMM305F  Report No: HCT-SR-1901-FC004-R1

HCT CO,LTD

Impedance Measurement Plot for Body TSL
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FCC

ID: A3LSMM305F

Report No: HCT-SR-1901-FC004-R1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughsusstrasse 43, 8004 Zurich, Switzeriand

Accredited by the Swiss Accredtation Senica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificates

Calibeation date:

) >
EOMRR N>

Service suisse d'étalonnage
Servizio svizzero di taratura

Cafibration Equipment used (METE critical for calbration)

Ths calibration cerificate documents the traceability to naticnal standards, which raalize the physical units of measursmants (S1).
The measurements and the uncertaintes with confidence probability ara given on the following papes and ane part of the cerilicate.

M calibrations have bean conductad in the closad laboratory facility. environment temperature (22 = 3)°C and humdity < 70%.

This calbration cerdificate shall not be reproducad except in il without written apgroval of the laboratory,

Primary Standards D # Cal Date (Certificate No.) Sthaduled Calbration
Power meter NRP SN: 104778 04-Apr-18 (No, 217-0267202673) Apr-192

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

Power sensor NRP-291 SN 103245 04-Apr-18 [No. 217-02673) Apr-18
Raterance 20 08 Attenuator SN: 5058 (20k) 04-Apr-1B (No. 217-02682) Apr-19

Type-N mésmatch combination SN. 5047 2 / 08327 04-Apr-18 (No. 217-02683) Apr-18

Reference Prebe EX30V4 SN: 7349 A0-Dec-17 (No. EX3-7348_Dec17) Dac18

DAE4 SN: 601 26-0c1-17 (No. DAE4-601_Oct17) Oct-18

S dary Standards iDa Check Dato {in house) Scheduad Check
Power meter EPM-4424 SN: GB37480704 07-0ct-15 (in house check Oct-18) In hause check: Oct-18
Power sensor HP BAB1A SN: US37202783 07-0ct-15 (in house check Oct-16) In house check: Oct-18
Power sansor HP 8481A SN: MY41082317 07-0c1-15 (in house check Oct-16) In house check: Oct-18
AF genarator AS SMT-08 SN: 100872 15-Jun-15 {in house check Oct-16) In house chack: Oct 18
Natwork Anatyzar Agilert EB3584 | SN; US41080477 31 Mar-14 {in house check Oct17) In houss chack: Oct-18

Issued: Septamber 19, 2018

Centificate No: DB35V2-4d165_Sep18
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Calibration Laboratory of

SN, brierdien:

Schmid & Partner —— G e .

Engineering AG = C  arvizio svizzero i tarstura
Zeughausstrasse 43, 8004 Zurlch, Switzsriand % ,,m‘,s‘ S swiss Callbration Service
Accredited by he Swiss Accreditation Senice (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Servioe Is cne of the signatories 1o the EA
Multitaterai Agr for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Cenrtificate No: D835V2-4d185_Sep186 Page 2ot 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52,101
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacear
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MMz + 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 (220+0.2)°C 408+6% 0.81 mha/m +6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.38 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 9.41 Wkg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.53 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 6.06 Wkg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL paramoters 220°C 552 0,97 mho/m
Measured Body TSL parameters {220=02)°C 554+6% 0.99 mho/m = 8 %
Body TSL temperature change during test <05°C - —
SAR resuit with Body TSL
SAR averaged over 1 em® (1 @) of Body TSL Condition
SAR measured 250 mW Input power 2.41 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.50 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL parameters normmalized to 1W 6.21 Wikg = 16.5 % (k=2)

Canificate No: DE35V2-4d165_Sep18 Page3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed paint 505Q-53[Q

Return Loss -255dB

Antenna Parameters with Body TSL

impedance, transformed to feed point 4550Q-76iQ

Return Loss -207 dB

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1.436 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipale. The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
ara added to the dipole arms in order 1o improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overafl dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 28, 2012
Cartificate No: D835V2-4d165_Sep18 Page 4 ol 8
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DASYS5 Validation Report for Head TSL

Date: 18.09.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT:: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN:4d 165

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

Medium parameters used: f= 835 MHz: o = 0.91 S/m: £, = 40.8: p= 1000 kg/m"
Phuntom 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

« DASYS252.10.1(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=Smm

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

Peak SAR (extrupolated) = 3,70 Wikg

SAR(I g) = 2.38 W/kg: SAR(10 g) = 1.53 W/kg

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

dg

-2.00
-4.00
-6.00
-8.00
-10.00

0 dB =3.24 W/kg =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; & = 55.4; p= 1000 kg/m’
Phantom scction: Flat Section

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

DASYS52 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(10.05, 10,05, 10.05) @ 835 MHz; Calibrated: 30.12.2017
« Sensor-Surface; 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (Back): Type: QD 00R P49 AA: Serial: 1005

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

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

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

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) = 2.41 W/kg; SAR(10 g) = 1.57 W/kg

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

dB

1-2.00
-4.00
-6.00
-8.00
-10.00

0 dB = 3.22 W/kg = 5.08 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: ASLSMM305F Report No: HCT-SR-1901-FC004-R1
HCT CO,LTD
Calibration Laboratory of X, Sctrwel N
Schmid & Partner N s m‘:".:';.’?';-?.o,.n... '
Engineering AG % C servizio svizzero ci taratues
Zoughausstrasse 43, 8004 Zurich, Switzeriand % 4@\\0‘? S swiss Calitwation Service

Accrediled by the Swiss Accredtation Senice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttitateral Agreement for the recognition of calibration certificates

ciet  HCT (Dymstec)

Accreditation No.: SCS 0108

Certificate No: D1800V2-2d007_Nov18

CALIBRATION CERTIFICATE =
l“ - Mw"ml

Object D1800V2 - SN;2d007 !

G 1L &) T
Calibration procadurais) QA CAL-05.v10 _ 3 Mw
Calbration date: November 19, 2018

Calibration Equipment usad (METE cnbical for calbration)

This calibeation certificate documents the traceabiify to national standards, which realize the physical units of measurements {S1),
Tho measurements and the uncertsnties with conlidence probabiity sre gvan on Ihe following pages and are pan ol e canfficate.

All calirations have baen conducted In he closad abaratory facildy: ervronment tempertise (22 = 3)°C and humidty < 70%,

Primary Standards D # Cal Dato (Certificate No.) Scheduled Calibration

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

Power sensor NRP-Z91 SN. 103242 04-Apr-18 {No. 217-02672) Ape-18

Power sensor NRP-Z91 SN 103245 04-Apr-18 {No. 217-02673) Ape-19

Ralerence 20 08 Attanuator SN: 5058 (20k) 04-Apr-18 (No, 217.02882) Ape-19

Type-N mismatch combination SN: 50472 { 06327 04-Agr-18 (No. 21702083) Apr-19

Reference Probe EX30V4E SN: 73489 30-Dec-17 (No, EX3-734% Dac17) Dec-18

DAE4 SN: 601 04-Oct-18 (No, DAE4-601_Oct18) Oct-13

Secondary Standargs D Chneck Date (in house) Schedued Chock

Pawer mater EPM-4424 SN: GB37480704 07-Oct-15 (in housa check Oct-18) In house chack: Oct-20

Powar sansor HP 8481A SN: US37292763 07-Qct-15 {In housa chack Oct-18) In house chack: Oc-20

Power sonsor HP BAB1A SN: MY41092317 07-0ct-15 (In house check Oct-18) In house check: Cct-20

AF generator R&S SMT.06 SN: 100972 15-Jun-15 (in house chack Oct-18) In house chack: Oct-20

Network Analyzer Aglent EB3584 | SN: US41080477 31-Mar-14 {in house check Oct-18) In house check: Oct-19
Name Functan Signature

Calibrated by: Maru Seitz Labioeatary Tachnician : ~Cy

Approved by Katjs Pokovic Tachnical Managar /@

This calibration certificate shall not be reproduced except i full without wntten approvad of the labaratary.

Issued: Novenber 20, 2018

Caertificate No: D1800V2-2d007_Nov18
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Calibration Laboratory of

",
o mﬂ"

&7 Schwalzariacher Keltierd)
Schmid & Partner = g e skt gl
Engineering AG T Servizio svizzero di taratura
Zoughausstrasse 43, 004 Zurich, Switzorland TSN S Swiss Calibration Service
i
Accredited by ihe Swiss Accreditation Sendce (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) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next fo 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 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 Systern 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.

o 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 Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Certificate No: D1800V2-2d007_Novi18 Page20f8
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FCC ID: A3LSMM305F

Report No: HCT-SR-1901-FC004-R1

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Exirapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+0.2)°C 305:6% 1.37 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 8.67 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 39.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.05 W/kg
SAR for nominal Head TSL parameters normalized to 1W 20.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (22.0£02)°C 540+6% 1.49 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 8.45 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 38.4 W/kg = 17.0 % (k=2)
SAR averaged over 10 ecm? (10 g) of Body TSL condition

SAR measured 250 mW Input power 4.96 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.0 W/kg = 16,5 % (k=2)

Certificate No: D1800V2-2d007_NoviB
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed poim 473Q-73 0
Return Loss -220dB

Antenna Parameters with Body TSL

Impedance, transformed 1o leed point 43.00-6.0jQ
RBetum Loss -20.1d8

General Antenna Parameters and Design

| Electrical Delay (one direction) [ 1.205 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is diractly connected 1o the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole amms 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 overail dipole length is stil
according 1o the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manutactured on July 23, 2001
Centificate No: D1800V2-2d007_Novi8 Paga4of B
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DASYS Validation Report for Head TSL

Date: 19.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DISO0OV2; Serial: D1SO0V2 - SN:2d007

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

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

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349: ConvF(8.3, 8.3, 8.3) @ 1800 MHz: Calibrated: 30.12.2017
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 04.10.2018
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

= DASYS2 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 110.2 V/im: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 18.0 W/kg

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

Maximum value of SAR (measured) = 15.0 Wikg

-8.00
-12.00
-16.00
-20.00
0dB =150 W/kg = 11.76 dBW/kg
Certificate No: D1800V2-2d007_Nov18 Pape 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

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

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25) @ 1800 MHz; Calibrated: 30.12.2017
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10,2018
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

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

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

Reference Value = 103.8 V/im; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 9.45 W/kg; SAR(10 g) = 4.96 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 14.4 W/kg = 11.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMM305F

Report No: HCT-SR-1901-FC004-R1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
mmmmhmumwummu
Muitilateral Agreement for the recognition of calibration certificates

Calibration Equipment usad (M&TE critical for cafibration)

mmwwmmmaummmwmmmm A4,
TNM“MMWWMMHMMNMMN“MMMMM

Mwmmmm“uwanmmuwmqmzmmmmmzsrcmmm«m.

Primary Standards D Cal Date {Certficate No.) Schedulad Calibeation

Power moeter NRF SN 104778 C4-Apr-17 (No. 2170252102522} Apr-18

Power sengor NRP.221 SN 103244 G4-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z&1 SN 103245 O4-Apr-17 (No. 217-02522) Apr-18

Reference 20 48 Attenuator SN: 5068 {20k) O7-Apr-17 [No, 217-02528) Apr-18

Type-N mismatch combination SN: 504721 L6327 07-Apr-17 (No. 217.0252%) Apr-18

Reference Probe EX30V4 SN 7249 30-Deo-17 (No. EX3-7349_Dec17) Dec-18

DAE4 EN: 801 26-0cA-17 (No. DAE4-601_Oot17) Oct-18

Secondary Standards D# Check Date (in house} Schaduted Check

Power meter EPM-442A SN: GBI7480704 07-0ct-15 {in house check Oct-16) in houza check: Oct-18

Power sensoe HP B481A 8N: Usar2g2783 07-0ct-15 {in house check Oc1-16) In house check: Oct-18

Power sensor HP B481A SN: MY41082317 07-0ct-15 (in house check Oct-16) In house check: Oct-18

RF genorator R&ES SMT-068 SN: 100972 15-Jun-15 (in house check Ocl-16) In house check: Oct-18

Network Analyzer HP 8753E SN: US37390585 18-0ct-01 (in housa check Oct-17) In house chack: Oct-18
Name Function

Calibrated by. Claudio | Labe y

Approved by,

Issued: March 15, 2018

This calibrision cartificate shal not be reproduced except in ful without wrilten approvai of the lsbortory.
Certificate No: D1£00V2-5d081_Mar18 Page 10f8
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- AW ll'll M
Calibi_‘atlon Laboratory of se‘\‘v’/",,; § Schweizerischer Kaflbrierdienst
Schmid & Partner S ¢ Service suisso Getalonnsge
Engineering AG 3 < Servizio svizzeco dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand ‘«/,,,/7',_?\\\\“\? S swiss Cafibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: D1000Y2-56061_Mar18 Page 2of 8
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FCC ID: A3LSMM305F

Report No: HCT-SR-1901-FC004-R1

Measurement Conditions

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

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

SAR for nominal Body TSL parameters

normalized 10 1W

39.6 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm’® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg * 16.5 % (k=2)

Certificate No: D1800V2-5d061_Marts
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

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

General Antenna Parameters and Design

| Eectrical Detay (one direction) 1.194 ns |

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

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

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

Additional EUT Data

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

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

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 18.3 Wikg

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

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

-10.20

-13.60

-17.00

0dB =151 Wikg=11.79 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

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

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

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

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

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

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

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

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

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

-3.40
-6.80
-10.20

-13.60

-17.00

0dB = 13.9 Wikg = 11.43 dBW/kg
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Impedance Measurement Plot for Body TSL
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HCT CO,LTD

FCC

ID: A3LSMM305F Report No: HCT-SR-1901-FC004-R1

Calibration Laboratory of

WAy

R Schwelzarischer Kalibrierdi
P SN enst
Schmid & Partner % g Service suisse d'étalonnage
Engineen'ng AG S 7 Servizio svizzero di taratura
Zoughausstrasse 43, 004 Zurich, Switzerland % ,.g‘/'?\\“\‘.\? S swiss Calibration Sorvice

Accrauitad by the Swiss Accredation Service (SAS)
The Swiss Accreditation Service is one of the gignatories to the EA
Multilateral Agreement for the recognition of cadibration certificates

Accreditation No.: SCS 0108

cient ~ HCT (Dymstec) Cortificate No: D2450V2-965 Feb18
CALIBRATION CERTIFICATE

Objsct D2450Y2 - SN:685

vl e i vl i oo 708 s

Caltration date February 16,2018

This calibeation certificato documents the traceablity 1o naticn! standards, which readze the physical unis of measurements (S)
The measuremenis and the uncanalntiss with corfidence prabability are given on the totiowing pages and ame part of the cerificato

All catrations have bean conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calbration Equipment used (MATE critical for calibation)

Prmary Standards 0¥ Cal Date (Cartificate No.) Scheduled Calibration

Power meter NAP 5N: 104778 04-Apr-17 (No, 217-02521/02622) Apr-18

Power sensor NRP-Z51 SN: 103244 04-Apr-17 (No. 217-02621) Agr-18

Power sengsor NAP.Z91 SN: 103245 04-Apr-17 (No, 217.02522) Apr-18

Reference 20 &8 Attenuator SN 5058 (20k) O07-Apr17 {Np. 217.02528) Agr-18

TypeN mesmatch combination SN 5047.2 / 06327 07-Apr17 (No, 217-02529} Aar-18

Referance Probe EX30V4 SN 7349 30-Dec-17 (No. EX3-7349_Dect7) Dec-18

DAES4 8N 601 26-0ct-17 (No. DAE4-601_0a117) Oct-18

Secendary Standards 0 # Check Date (in house) Scheduled Chack

Powar meser EFM-342A BN GBI748070¢ 07-0c¢t15 (in housa check Ot-16) In heuse chack: Oct-18

Power sensor HP 8481A SN: US37252783 07-0ct15 (In house check Oct-16) In heuse chack: Oct-18

Power sensor HP 8481A BN MY41082417 07-0¢t15 (In housa check Oo-16) In house chack: Oct-18

RF ganerator RAS SMT-08 SN 100872 15Jun-15 (i house chack Oct-18) In heuse chack: Uct-18

Nalwork Analyzet HP 8753E | BN US37390585 18-0ct-01 {in house check Oc-17) In house chack: Cct-18
Name Function naturg

Calirated by: Mictiasl Weber Laboratory Techrician Ww

A
Approved dy: Katja Poxovic ‘Techivical Maneges

s

lssued: February 19, 2018

This callbeation certificate shad not be reproduced sxoept in full without written appeoval of the laboratory.

2 i i ;< A
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HCT CO,LTD
Calibration Laboratory of \‘é/,’//’, Schweizecischer Kalibrierdienst
Schmid & Partner - = Service suisse d'étalonnage
Engineering AG i Secvizio svizzero di taraturs
Zoughsusstrasse 43, 8004 Zurich, Switzarland Ny Swiss Calibration Service
LTI
Accradited by the Swiss Accredation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muititateral 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:
8) 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
reflacted power. No uncertainty required.

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

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

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

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

Cenificate No. D2450V2-965_Feb18 Page 20l 8
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FCC ID: A3LSMM305F

Report No: HCT-SR-1901-FC004-R1

HCTCO,LTD
Measurement Conditions
DASY system configuration, as [ar as not given on page 1.
DASY Version DASYs \V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho/m
Measured Head TSL parameters (22.0+02}°C 378+6% 1,87 mho/m =6 %
Head TSL temperature change during test <05°C — —_
SAR result with Head TSL
SAR averaged over 1 cm’® (1 g) of Head TSL Condition
SAR measurad 250 mW input power 13.1 Wikg
S5AR for nominal Head TSL parameters normalized to 1W 51.1 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.07 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 23.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied,
Temperature Permittivity Conductivity
Nominal Baody TSL parameters 220°C 82.7 1.95 mho/m
Measured Body TSL parameters {220=202)°C 514+6% 2.04 mho/m =6 %
Body TSL temperature change during test <05°C eee -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.2 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.98 Wikg
SAR for nominal Body TSL parametars normalized to 1W 23.6 W/kg = 16.5 % (k=2)

Certificate No: D2450V2-985_Feb18
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformead to feed point 5490+4250

Retum Loss -242d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 5090+63|Q
Return Loss -240dB

General Antenna Parameters and Design

| Electrical Delay (ane direction) | 1.163 ns B

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

The dipole is made of standard seminigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipofe. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explainad in the
"Measurement Conditions® paragraph, The SAR data are not alfected by this change. The overall dipole length is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 19, 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; o = 1.87 S/m; & = 37.9; p = 1000 ke/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
+ Phantony: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 112,7 V/m: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 26.2 W/kg

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

Maximum value of SAR (mesasured) = 20.7 Wikg

-15.00

-20.00

-25.00

0dB =20.7 Wikg = 13.16 dBW/kg

Certificate No: D2450V2-965_Feb18 Page 50t 8

F-TP22-03 (Rev.00) 156 / 181 HCT CO.,LTD.



AaCT

HCTCO,LTD

FCC ID: A3LSMM305F

Report No

: HCT-SR-1901-FC004-R1

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: = 2450 MHz; 0 = 2.04 S/m; & = 51.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01); Calibrated: 30.12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002

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

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

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

Peak SAR (extrapolated) = 258 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.98 W/kg

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

dB8
0

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =20.0 W/kg = 13.01 dBW/kg

Cerilicate No; D2450V2-985_Feb18 Page 7ol B
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Impedance Measurement Plot for Body TSL
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HCT CO,LTD
Calibration Laboratory of S, Rt Schweizeri rierdien
Schmid & Partner % f % S Service wi:::’:::-ugc "
Engineering AG s C . Sarvisio avizzero o tarstrs
Zoughausstrasse 43, 8004 Zurich, Switzertand N %) S Swiss Calibration Service
Accradod by the Swiss Accrediiation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agr nt for the gnition of calibration certificates
cient  HCT (Dymstec) Certificate No: D2600V2-1015_Nov18
Cbjoct D2600V2 - SN:1015 ﬂ AN~ vy
SwW _I7rmal LA 2%
Calibration procedure(s) QA CAL-OS.V“]O - : - ” (la) l ‘* ""?_ “’4 M
Calibration procedure fc n kits above 700 MHz
Cashralion date: November 20, 2018

The

s ared the L

Calbration Equipmaent used (MATE criticad for calibeation)

This calration centificate documents the traceability 1o national standarss, which realas the physical units of measurements (S1)
ties with confidanca probabdity are given on the following pages and are part of the cetificate.

All callbrations have besn conducted In tha closed laboratory faclity: environment lemperature (22 + 3)°C and humidity < 70%

Premary Standarde LD Cal Data (Certificals No.) Scheduled Calbration

Powar metor NRP | SN 104778 04-Apr-18 (No, 217-0267202673) Apr19

Powar sansor NRP-Z31 SN: 103244 04-Apr-18 (No. 217 02672) Apr-19

Power sensor NRP-281 SN: 103245 04-Apr-18 (No, 247-02673) Apr-19

Raterence 20 0B Attenualor SN: 5058 {20K) 04-Apr-18 (No, 217-02682) Apr-19

Type-N mismatch combination SN: 50472/ 06327 O4-Apr-18 (N0, 217-02683) Apt-19

Relerence Probe EX3IDVa SN: 7348 A0-Dec-17 (No, EX3-7348_Deo17) Dec-18

DAEq SN: 601 04-Oct-18 (No. DAE4-801_Oct18) Oct-18

Sacondary Standards D # Cneck Date (in house) Scheduled Check

Power meler EPM-442A SN: GRIT420704 07-0Oct-15 (in house check Oct-18) In house check: Oct-20
| Power sensce HP B4B1A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP B481A SN: MY310892317 07-0ct-15 (in housa check Oct-18) In house chack: Oct-20

AF generator AAS SMT-06 SN: 100872 15-Jun-15 (in house check Oot-18) In house chack: Ocs-20

Network Analyzer Agilent EB3S8A | SN US41080477 51-Mar-14 {In housa check Oct-18) In house checlc Oc-18

Name Function Sygrature
Caibraled by: Lot Kiysner Labaratary Technican W @
Appraved by Katia Pokowic. Teshnical Manager m;

This calibration contficata shall not be repcoduced except in full without writtan appeoval of the laboeatory,

Issued: November 20, 2018

Cerificate No: D2600V2-1015_Nov18
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Calibration Laboratory of

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Cartificate No: D2600V2-1015_Nov18 Page20of8
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HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3590 1.86 mho/m
Measured Head TSL parameters (220+02)"C 373+6% 203 mho/m =6 %
Head TSL temperature change during test <05°C — —_—
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.9 Wikg
SAR for nominal Head TSL paramstars normalized to 1W 58.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm* (10 g) of Head TSL condition
SAR measured 250 mW input power 6.63 Wikg
SAR for nominal Head TSL parameters normalized to 1W 26.1 Wikg = 16.5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.5 2.16 mha/m
Measured Body TSL parameters (220+0.2)°C 509+6% 220 mhofm =6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 ecm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 54.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condstion
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.3 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

impedance, transformed to feed point B580-2810

HAeturn Loss -255d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) l 1150 ns

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

The dipole 13 made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected 1o the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according to the position a5 explained in the
*‘Measuremant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length |s still
according to the Standard.

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

Additional EUT Data

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

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

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 30,2 Wikg

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

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

-4.80
-9.60
-14.40
-19.20

24.00

0 dB =25.0 Wikg = 13,98 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 28.6 Wikg

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

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

-5.00
-10.00

-15.00

0dB =23.1 W/kg = 13.64 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

S S ischer Kalibrierdi
c Service suisse d'étalonnage
S

Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accradited by the Swiss Accreditation Service (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certficate No: DSGHzV2-1253_Nov18 Page 2 0f 13
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Measurement Conditions
DASY systerm configuration, as far as not given on page 1.

DASY Version DASYS V52.10.2

Extrapolation Advanced Extrapolation

Phantom Modidar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

Frequency 5600 MMz = 1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4,71 mho/m
Measured Head TSL paramaters (220+£02)°C 362+6% 4.50 mha'/m + 6 %
Head TSL temperature change during test <05°C . —
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.20 W/kg
SAR for nominal Head TSL parameters normalized to 1W 82.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SARA measured 100 mW input power 2.34 Whkg

SAH for nominal Head TSL parameters

nomalized to 1W

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

The following parameters and calculations wese applied.

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

SAR for nominal Head TSL parameters

normalized to 1W

83.8 W/ kg £ 19.9 % (k=2)

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

The following parameters and calculations were applied.

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

SAR for nominal Body TSL parameters

normalized to 1W

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

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

SAR measured 100 mW input power 217 Wikg

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

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

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

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

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

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

SAR measured 100 mW input power 821 Wiy

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

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

SAR measured 100 mW input power 2,28 Wikg

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

Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 483 5.94 mho/m

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

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

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

SAR measured 100 mW input power 797 Wikg

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

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

SAR measured 100 mW input powet 216 Wikg

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

Impedance, transformed to feed point 4920-4210
Return Loss -274dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to fead point 5270+ 27 2
Return Loss - 28.6 d8

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 10 teed point 541Q+40jQ
Return Loss -252d8

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to faed point 4840Q-20iQ
Return Loss -33.6dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5250Q+31jQ
Retumn Loss -282dB

Antenna Parameters with Body TSL at 5750 MHz

Impeadanca, translormed 1o feed point 565043812
Return Loss -23.0dB

General Antenna Parameters and Design

I Electrical Delay (one direction) l 1.185ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, smail end caps
are added to the dipole arms in order 1o Improve matching when loaded according to the position as explained in the
“Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dipole Jength s still
according to the Standard.

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

Additional EUT Data

Manutactured by SPEAG

Manufactured on January 22, 2016
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DASYS5 Validation Report for Head TSL

Date; 15.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: f= 5600 MHz: 6 =4.84 S/m; & = 35.7, p = 1000 kg/m’ ,

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

Phantom section: Flat Section

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

DASY32 Configuration:

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

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

* Electronics: DAE4 Sn601 (5G); Calibrated: 04,10.2018

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

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

Reference Value = 80,61 Vim; Power Dnft = 0.09 dB

Peak SAR (extrapolated) = 27.6 Wikg

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

Maximum value of SAR (measured) = 18.3 Wikg

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

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

Peik SAR (extrapolated) = 30.8 Wikg

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

Maximum value of SAR (measored) = 19.6 Wike

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

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

Peak SAR (extrapolated) = 30.7 Wikg

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

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

Date: 22.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

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

Medium parameters used: { = 5750 MHz: ¢ = 6.15 S/m; &, = 46.6; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY352 Configuration:

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

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

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

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

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

Reference Value = 69,32 Vim; Power Drift =-0,03 dB

Peak SAR (extrapolated) = 30.5 Wikg

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

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

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

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

Peak SAR (extrapolated) = 34.8 Wikg

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

Maximum valee of SAR (measured) = 20.3 Wikg

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

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

Peak SAR (extrapolated) = 33.5 W/kg

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

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

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

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

conducted on all 3 sub-units of this phantom,

Test Requirement Details Units tested
Material Compliant with the standard 2mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area
Material Dielectric parameters for required | 200 MHz - 6 GHz - Material
parameters frequenciles Relative permittivity 3- 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids. | Material
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
according to the instructions.
Shape Internal dimensions Internal height; > 175 mm Pra-series,
Bottom Internal length: 280 mm | design
Bottom internal width; 175 mm
Nominal filling height: 155 mm
Nominal volume: 9.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

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

Techniques”, June 2013

[2] 1EC 62209 - 1, “Spacific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz —
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February

2005

[3] 1EC 62209 - 2, "Evaluation of Human Exposure to Radio Frequency Flelds from Handheld and
Body-Mounted Wireless Communication Davices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Part 2; Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters®, March 2010

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

Conformity

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

Date 16.07.2015
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