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Glossary:

TSL tissue simulating bquid

NORMx.y,z sensitivity in free space

ConvF sensitivity In TSL / NORMx,y.z

oceP diode comprassion point

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

AB,CD maodulation dependent linearization parameters

Polarization @ o rofation around probe axis

Polarization 8 3 rotation around an axis that is in the plane normal to probe axis {8t measurement center),

lLe., 8 =0 Is normal to probe axis
Connector Angle Information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |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 62208-1, *, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next ta the ear (frequency range of 300 MHz to 6 GHz)", July 2016

o) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
usad 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"

Methods Applied and Interpretation of Parameters:

*  NORMx,y,2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-csll; f > 1800 MHz: R22 waveguide).
NORMY,y.z are only intermediate values, Le., the uncerainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF}.

= NORM{Nx.y.z = NORMx,y,z * Irequoncy_response (see Frequency Response Chart). This linearization is
Implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

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

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

o Axy.z Bryz Cxyz Dxy.z VRyz: A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do nat depend on frequency nor
media. VR 15 the maximum calibeation range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz} and inside wavegulde using analytical field distributions based on power
measurements for 1 > B00 MHz The same setups are used for assessment of the parameters appiied 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 cormesponds
ta NORMy,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the vaidity from + 50 MHz to £ 100
MHz

« Sphernical isotropy (3D deviation from Isotropy): In @ Neld of low gradients realized using a flal phantom
exposed by a patch antenna.

« Sensor Offsef. The senscr offset cormesponds to the offset of virual measurement center from the probe tip
(on probe axis). No tolerance required.

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

Cenificate No: EX3-3966_Sep18 Page 20123
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EX3DV4 - SN:3968 September 27, 2018
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Basic Calibration Parameters

Sensor X Sensor Y SensorZ uUnc (k=2)
Norm (uVI(V/m)'y* 0.57 0.57 0.54 +10.1 %
DCP (mV)" 953 101.0 986
Calibration Results for Modulation Re se
UiD c nication System Name A B c D VR Max Max
d8 | dBuv dB mV dev. Unc®
0 oW 000 | 000 | 100 | 000 | 1708 | +25% _mz a7 u.!

000 | 000 | 100 156.7

000 | 000 | 100 173.1
10382~ | Pufse Wavelom (200Hz, 10%) 1500 | 8342 | 2025 | 1000 | 600 | £35% | 296%
ARA 1500 | 8927 | 2060 60.0

1500 | 8832 | 2025 0.0
10353~ | Puise Waveform (200rz, 20%) 1500 | 9011 | 1976 | 699 | 800 | +20% | =06 %
ARA 1500 | 9111 | 2054 80.0

1500 | 8930 | 1942 80.0
10354- | Puise Waveform (200Hz, 40%) 1500 | 9459 | 2031 | 298 | 950 | £11% | =06 %
AAA 1500 | 9508 | 2166 95.0

1500 | 8166 | 1885
1500 | 9522 | 1896 | 222 | 1200 | £13% | 95%
.26

10355~ Puise Waveform (200Hz, 60%)

ARA 1500_| 104.28 | 24 120.0

1500 | 9010 | 1663 1200
10387- | QPSK Waveform. 1 MHz . 6095 | B41_| 000 | 1500 | +20% | t06%
AAA 105 | 6648 | 1218 150.0

063 | 6085 | 6.26 150.0
10388 | QPSK Waveform. 10 MHz 223 | 6822 | 1585 | 000 | 1500 | £1.1% | £96%
AAA 268 | 7139 | 1761 150.0

226 | 6847 | 1503 150.0
10396~ | 64-CAM Wavetorm, 100 kHz 288 | 6953 | 1848 | 301 | 1500 | t06% | £9.6.%
AAR 309 | 7132 | 1941 150.0

300 | 70.18 | 1885 150.0
10395 | 64-QAM Wavelorm, 40 MHz 351 | 6742 | 1587 | 000 | 1500 | +20% | £9.6%
AAA 364 | 67.96 | 1643 150.0

354 | 67.32 | 1506 150.0

10414~ WLAN CCDF. 64-QAM, 40MHz
AAA

484 65.63 15.66 0.00 1600 | £41% | 296%
A.92 6587 | 1583 150.0
493 6565 | 15.78 | 150.0

LR E L B b (G 524 LN IS o LR P T B b B 23 L b LV S b L e b
h=d

Note: For details on UID parameters see Appendix

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

* The uncertainties of Nom X,Y .2 do not affect (he E*field uncertainty inaide TSL (ses Pages 5 snd 6)
% Numarical inearization parameter: unceetainty not requred

¥ Uncertainty is desermined using the max, dewaton from inear resp apphyng gul and |5 S foe the squars of the
k) valus,
Certificate No; £X3-3968_Sep19 Page 30f 23
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EX3DV4- SN:3963 Septembes 27, 2018
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Sensor Model Parameters

C1 c2 a T T2 T3 T4 T5 T6
fF fF v msV? | ms V' ms v v
X 46.2 357.63 37.98% 11.33 0.40 5.09 0.11 0.54 1.01
Y 483 363.33 36.20 17.09 0.19 5.10 0.30 0.45 1.01
Z 46.4 361.29 38.26 12.91 0.46 5.10 0.00 0.58 1.01
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle () 831
Mechanical Surface Detection Mode | enabled
Optical Surface Detection Mode ‘ disabled
Probe Overall Length 337 mm |
Probe Body Diameter 10 mm |
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point tmm |
Probe Tip to Sensor Y Calibration Point Tmm |
Probe Tip to Sensor Z Calibeation Point T mm |
Recommended Measurement Distance from Surface 1.4 mm i
Certificate No: EX3-3968_Sept9 Page 4 of 23
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HCT CO,LTD

EX30V4- 8N:3968 September 27, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conducuvny Depth © Unc

f(MH2)® | Pormittivity” (Sim)” | ConvFX | ConvFY | ConvFZ | Alpha® | {mm) (kw2)
800 427 0.88 10.52 10.52 10.52 0.08 120 | £133%
750 419 0.89 10.06 10.06 10.06 0.50 083 | +120%
835 415 0.90 9.85 985 | 9085 043 | 092 | +120%
900 415 0.87 9.66 0.88 9.66 0.51 080 | +120%
1450 40.5 1.20 882 8.82 8.82 0.33 080 | £120%
1750 40.1 1.37 8.75 8.75 8.75 0.30 087 | +120%
1200 40.0 1.40 8.33 8.33 833 0.39 087 | £120%
2450 392 1.80 7.60 7.60 7.60 0.38 095 | £120%
2600 39.0 196 | 741 7.41 7.41 041 | 085 | £120%
5250 359 4.7 557 5.57 5.57 0.40 180 | £13.1%
5600 355 5.07 4.84 4.84 4.84 0.40 180 | £131%
5750 354 5.22 5.10 510 5.10 0.40 180 | 21314%

qumcyvahdlyammm-hcu!mmkonnmbrMYwdmmlwaagn?) @56 1 15 reGirictad to + 50 MHz. The
unceciainty i the RSS of the ConvF uncertainty st caliiration frequency and the uncertainty for the indicated frequency band. Froqueacy valaty
Below 300 MHzx is £ 10, 25, 40, 50 and 70 MHz for Comf assesemants at 30, 54, 128, 150 and 220 MHz respectvely. Validty of ComvF assassed at
G MHz Is 4-0 MHz, and Comf assessed 5t 13 MHz s §-19 MBEz. Above 5 GHz frequency vaidity can be extanced to + 110 MHz.

Al frequencies below 3 GHz, he vaidity of tissue pargrmetars (¢ and a) can be retaxed to = 10% # Iquid compersation farmula is appled to
measurad SAR values. At frequenciss above 3 GHz. the vislldity of 15508 perRmatens (¢ and o) 16 restnicted 10 2 5% Tha uncarainty i the RSS of
the ConvF uncertainty for indicated target Sssue paramaters,

Alpha'Degpith are determined during calibration. SPEAG warrarts that the remaining deviation due %0 the boundary effect after compensation is
always less then £ 1% for fréquencies below 3 GHz and below & 2% for frequencies between 34 GMz at any distance larger than half the probe tip
diamater from the doundary

Caortificate No: EX3-3968_Sep19 Page Sof 23
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CT FCC ID: A3LSMT307U Report No: HCT-SR-1912-FI001-R1

HCT CO,LTD

EX30DV4- SN:3968 September 27, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

u Relative : Conducﬁvlly = Depth ® Unc |
f (MHz) Parmittivity (8_{___) _ConvFX | ConvFY | ConvFZ | Alpha {mm) (k=2)

800 56.1 0.95 1041 10.41 10.41 0.09 1.20 $£13.3 %
750 55.5 0.96 10.25 i 10.25 10.25 048 0.82 +120%
835 55.2 0.97 10.05 10.05 10.05 047 0.80 +120%
1750 534 149 830 8.30 8.30 0.33 0.87 +120%
1900 53.3 1.62 789 7.88 7.89 0.37 0.87 +120%
2450 527 1.95 7.68 7.68 7.68 0.30 0.95 +120%
2600 52.5 2.16 761 7.61 7.61 0.28 0.95 +120%
5250 488 5.38 5.04 5.04 504 0.50 1.90 +13.1% |
5800 485 577 4.37 4.37 4.37 0.50 1190 +£13.1%
5750 483 5.94 4.52 4.52 4.52 0.50 1.90 +£13.1 %

'vaﬁwmmm&dz!ODMMMWIWMMDASVNIWMW{BNMZ; uise Il is resticted 1o = SO MHz. The
uncanainty Is the RSS of he Comf uncurtamty at calibration frequency and the uncertainty for the indicated fraquancy band, Fraguency validity
baiow 300 MHz is £ 10. 25, 40, 50 and 70 MHz for ConvF sssessments at 30, 64, 128, 150 and 220 Mz respectively, Valldity of ConvF assessed at
6 MHz = 4.9 MHz, and ConvF assessed at 13 MHZ & 910 MHz, Above 5 GHz lequency validity can be exiended fo £ 110 MMz

" Az frequancias below 3 GHz. the validily of Sssue parameters (z and o) can be redeed 1o + 10% if liguic camp jon foomuta &5 apphed o
messured SAR values. M fraguencies above 3 Gz, the valldiry of tissue paramssers {¢ and a) s restriciad %0 2 5%. The uncenainty is the R3S of
moCommevlwummwwwsmwm

% AiphalDepth sre ostermined during cafitwasion, SPEAG wesrants tal the remaining ceviaton due (o the boundary effect after compensation s
aways loss than £ 1% for frequencies below 3 GHz and below 2 2% for frecuancies betewen 5-6 GHz & any distance larger than half the probe tip
darnetar from the boundary.

Certificale No: EX3-3968_Sep19 Page 50l 23
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Frequency responsa (normalized)
o
1

Certiticate No: EX3.3968_Sap19

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

| 1 | | | | |
p el T T

500 1000 1500 2000 2
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s | &
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SARcad)
(TEM cell , foyw= 1900 MHz)
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not compensated compensated
Uncertainty of Linearity Assessment: * 0.6% (k=2)
Corfificate No: EX3-3068_Sep19 Page 8 of 23

F-TP22-03 (Rev.00) 73 /158 HCT CO.,LTD.



=CT FCC ID: A3LSMT307U Report No: HCT-SR-1912-FI001-R1

HCTCO,LTD

EX30V4- EN:3068 September 27, 2019

Conversion Factor Assessment

f= 835 MHz WGLS R9 (H_comF) 1= 1900 MHz WGLS R22 (H_convF)

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

an

vath

-0 08 06 €& 02 00 0.2 04 0.6 0.8 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters

uiD Rev | Communication System Name Group PAR Unc”®
(4B) (k=2)
0 W g oW 000 | =47 %
10010 | CAA_| SAR Validation (Squarn, 100ms, 10ms) Tost 10.00 | £9.6 % |
10011 | CAB | UMTS-FDD (WCOMA) _ WCOMA 291 | 06%
0012 | CAB_| IEEE B02.11b WiFi 2.4 GHz (DSSS, 1 Mbps) WLAN 87 | +06 %
0013 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM. 6 Mbps) WLAN 946 | +96 %
(10021 | DAC | GSM-FDD (TDMA, GMSK) GSM 038 | +06 %
10023 | DAC | GPRSFDD (TOMA. GMSK, TN 0) GSM 957 | £96%
10024 | DAC | GPRSFDD (TDMA_ GMSK, TN 0-1) GSM 656 | £9.6%
10025 | DAC | EDGE-FDD (TDMA. BPSK_ TN O GSM 1262 | $66%
10028 | DAC | EDGE-FDD (TOMA_BPSK_ TN 0-1 GSM 955 | +06% |
10027 | DAC | GPRS-FDD (TDMA._GMSK, TN 0-1-2) GSM 480 | £96%
10028 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1.2-3) GSM 355 | +96% |
10028 | DAC | EDGE-FDD (TD TN 0-1-2) GSM 78 | £96%
10030 | CAA | IEEE B02.15.1 Bluetooth {GFSK, DH1) Blustooth 530 | +96%
10031 | CAA | IEEE B02.15.1 Blustooth {GFSK, DH3) Bluetoath 187 | £9.6% |
| 10032 | CAA | IEEE B02.15.1 Blustaoth {GFSK, DH5) Blustaoth 116 +96%
10033 | CAA | IEEE 802.15.1 Bluetooth (PU4-DQPSK. DH1) Bluelooth 774 | £96% |
10034 | CAA | IEEE 802.15.1 Bluatooth (PU4-DQPSK, DR3) Blustooth 453 | +96%
| 10035 | CAA | IEEE B02.15.1 Blustooth [PU4-DQPSK._DHS) Bluetooih 383 | +98%
10036 | CAA | IEEE 802.15.1 Blustooth (8-DPSK, DH1) Blustooth 801 | £96%
10037__| CAA_| IEEE 802.15.1 Blustooth (8-DPSK, DH3) Bluetooth 877 | £96%
10038 | CAA | IEEE B02.15.1 Blustooth (8-DFSK, DHS) Blustooth 410 | +96%
10038 | CAB | COMAZ000 (1xRTT, RG?) COMA2000 | 457 | +9.6%
1 10042__| CAB_| [S-54 / 1S-136 FDD (TDMAIFDM, PU4-DQPSK, Halfrate) AMFS 778 | $96% |
10044 | CAA_| IS-91EIAITIA-553 FDD (FOMA, FM) ANPS 000 | +9.6% |
10048 | CAA | DECT (TDD, TOMAFOM. GFSK, Full Siol, 24) DECT 1380 | +96%
10049 | CAA_| DECT (TDD, TOMA/FDM, GFSK, Doutis Siat, 12) DECT 10.75 | £9.6%
10056 | CAA | UMTS-TOD (TD-SCOMA, 1.28 Mcps) TD-SCOMA | 11.01 | 9.6 % |
(10058 | DAC | EDGE-FDD (TOMA. BPSK, TN 0-1-2-3) GSM 52 | +968%
10058 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps) WLAN 12 | 4+98% |
DOB0__| CAB | IEEE 802110 WiFi 2.4 G HziDSSS,! 5 Mbps) WLAN 83 | +06%
0061 | CAB | IEEE B02.11b WiFi 2.4 GHz (DSSS, 11 Mops) WLAN 360 | £96% |
10062 | CAC | IEEE 802.11a/h WiFi 5 GHz (OFDM. 6 WLAN 68 | $06% |
10063 | CAC | IEEE 802.11ah WiFi 5 GHz (OFDM, 9 Mbgpe) WLAN €3 | £96%
10064 | CAC | IEEE 802.11a/h WIF| 5 GHz (OFDAM. 12 Mbps) WIAN 09 | £90% |
10065 | CAC | IEEE 802.11ah WiFi 5 GHz (OFDM, 18 Mbps) WILAN 900 | +96%
10066__| CAC | IEEE 802.11a/h WIFI § Gz {OFDM, 24 Mbge) WLAN 938 | £96%
D067 | CAC | IEEE B02.11ah WiFi 5 GHz (OFDM, 36 Mops) WLAN 10.12 | +0.6% |
10068 | CAC_| IEEE 802 11a/h WIF| 5 Grz (OFDAM, 48 Mdps) WLAN 1024 | 9.6 %
0068 | CAC | IEEE 802.11am WiFi 5 GHz (OFDM, 54 Mbps) WLAN 10.56 | £8.6% |
0071_| CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 8 Mbps)_ WLAN 983 | £9.6%
10072 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSSIOFDM, 12 Mbps) WLAN 962 | £96%
0073 | CAB | IEEE 802.11g WiFI 2.4 GHz (DSSSIOFDM, 18 Mbps) WLAN 984 | £86% |
[10074__| CAB_| IEEE 802.11g Wiri 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 1030 | £96%
0075 | CAB | IEEE 802 11g WiFi 2.4 GHz (DSSSIOFDM, 36 Mbps) WLAN 10,77 | 96%
0076 | CAB | IEEE 802 11g WIFI 2.4 ww&.&m; WLAN 1094 | £09.6 % |
0077 | CAB | IEEE 802.11g WiF| 2.4 GHz (1 , 54 Mbps) WLAN 00 | £96%
10081 | CAB | CDMA2000 (1xRTT, RC3) COMAZ2000 | 367 | 296 %
10082 | CAB | 18-54 /15-136 FOD (TDMAFDM, PIIA-DQPSK, Fullte) AMPS 477 | 9.6 %
10090 | DAC | GPRS-FDD (TDMA, GMSK. TN 0-4) GSM 556 | 2069
[10097__| CAB_| UMTS-FDO (HSDP WCOMA 385 | =96 %
10098 | CAB_| UMTS-FOO (HSUPA, Sidiest 2) WCOMA 398 | £06%
10099 | DAC | EDGE-FDD (TDOMA, 8PSK, TN 0-4) GSM 955 | t06%
10100 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, OPSK) LTE-FDO 567 | 296 %
10101 | CAE | LTE-FDD (SC-FDMA. 100% RB, 20 MHz. 16-QAM) LTE-FDD 642 | 298%
10102 | CAE | LTE-FDD {(SCFDMA. 100% RB, 20 ) LTE-FDD 660 | =96 % |
10103 | CAG | LTE-TDD (SC-FDMA. 100% RB, 20 MHz, QPSK) LTE-TDD 929 | +96%
10104 | CAG | LTE-TDD (SC-FDMA_100% RB, 20 MHz,_16-GAM) LTE-TDD 897 | 2098%
10105 | CAG | LTE-TOD (SC-FDMA. 100% RB, 20 MHz, 64-QAM) LTE-TDO 10.01 | 296 %
10108 | CAG | LTE-FOD (SC-FDMA. 100% RB, 10 MHz, GPSK) LTE-FDD 580 | 296 %
Cerlificate No: £X3-3968_Sep19 Page 11 0123
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10108 | CAG | LTE-FDO (SC-FOMA, 100% RB, 10 MHz._16-GAM) LTE-FOD 643 | £06% |
10110 | CAG_| LTE-FDD (SC-FOMA, 100% RB, 5 MHz, OPSK) LTE-FDD 575 | £968%
10111 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 15-QAM) LTE-FOD 644 | =06 %
10112 | CAG | LTE-FDD (SC-FOMA, 100% RB, 10 MHz, 64-QAM) LTE-FDD 50 | 06 %
10113 | CAG_| LTE-FOD (SC-FOMA, 100% RB_ 5 NFz, 64-QAM) LTE-FOD 662 | £9.6%
10114 | GAC | [EEE 802.11n (HT Greanfieid, 13.5 Mbps, BPSK) WLAN 10| =96%
10115__| CAC | IEEE 802 11n {HT Gresnfioid, B1 Mbps. 16-QAM) WLAN 46| £06% |
10116 | CAC | IEEE 802 11n (HT Greenfeid_ 135 Mbps, 64-QAM) WLAN 16 | 286%
10117 | GAC | IEEE 802 11n (HT Mixed_ 13.5 Mbps, BPSK) WLAN 8.07 | 96%
10118 | CAC | IEEE 802.11n {HT Mixed. 81 Mbps. 16-QAM). WLAN 859 | +96%
10118 | CAC | IEEE B0Z 11 (HT Mixed, 135 Mbps, 64-CAM) WLAN 813 | 266%
(10140 | CAE | LTE-FDD (SC-FDMA, 100% RB. 15 M#4z, 16-QAM) LTE-FDD 649 | +96% |
10141 | CAE | LTE-FDD {SC-FOMA, 100% RB, 15 Mz, 64-QAM) LTE-FOD 53 | 498 %
0142 | GAE | LTE-#DD (SC-FOMA, 100% RB, 3 MHz, QPSK) _TE-FDO 73| t96%
10943 | CAE | LTE-FDD (SC-FOMA, 100% RB, 3 MHz, 16-QAM) LTE-FDD 35 | +96%
0144 | CAE | LTE-FDD (SC-FOMA, 100% RB, 3 MHZ. 54-QAM) LTE-FDD 665 | +06%
0145 | GAF | LTE-FDD (SC-FOMA. 100% RB, 1.4 MHz, QPEK) LTE-FDD 576 | +96%
10146 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz, 16-GAM) LTE-FDD 641 | +86%
147 | CAF | LTE-FDD (SC-FDMA_100% RB, 1.4 MHz, 64-GAM) LTE-FDD 572 | +96%
149 | CAE | LTE-FDD (SC-FDMA_50% RB, 20 MHz. 16-QAM) LTE-F0D 642 | +96%
10150 | CAE | LTE-FDD (SC-FOMA_50% RB, 20 MHz, 54-QAM) LTE-FDD 60| £96%
10151 | CAG | LTE-TDD (SC-FOMA 50% RB, 20 MHz. OPSK) LTE-TOD 28 | £9.6%
10152 | CAG | LTE-TDD (SC-FDMA_50% RB, 20 MHz_16-QAM) LTE-TOD )92 | £0.6%
10153 | CAG | LTE-TDO (SC-FOMA, 50% RB, 20 MHz, 64-QAM) LTE-TDD 10.05 | +09.6 %
10154__| CAG | LTE-FDD (SC-FDMA_ 50% RS, 10 MHz, QPSK) LTE-FOD 575 | $9.6%
10155 | CAG | LTE-FDD (SC-FOMA, 50% RB, 10 MHz, 18-QAM) LTE-FOD 643 | £0.6 %
0156 | CAG | LYE-FDO (SC-FOMA. 50% R8. 5 MHz, OPSK) LTE-FDD 579 | +06%
0157 | CAG | LTE-FDD (SC-FOMA, 50% RS, 5 Mz, 16-OAM) LTE-FDD 649 | £96%
0158 | CAG | LTE-FDD (SC-FOMA, 50% RB. 10 MHz, 54-QAM] LTE-FDO 662 | =96%
10159 | CAG | LTE-FDD (SC-FDMA, 50% RB_ 5 Miiz, 64-QAM) LTE-FOD 56 | $06% |
10180 | GAE | LTE-FDD (SC-FDMA, 50% R8. 15 MHz, OPSK) LTE-FDD 82 | 296%
10161 | CAE | LTE-FDD (SC-FDMA, 50% R8_ 15 MHz, 16-CAM] LTE-FOD 43 | 206%
10162 | GAE | LTE-FDD (SC-FOMA, 50% RB, 15 Mz, 654-0AM) LTE-FOD 58 | 969
10166 | CAF | LTE-FDD (SC-FDMA, 50% R8. 1.4 MHz. QPSK) LTE-FDO 46| =96 % |
10167 | GAF | LTE-FDD (SCFDMA, 50% RB. 14 MHz_16-QAM) LTE-FOD 21 | $96%
10168 | CAF | LTE-FDD {SC-FDMA, 50% RB, 1.4 MHZ_64-QAM) _TE-FOD 79| 296 %
10189 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-FOD 73| 296% |
10170 | CAE | LTE-FDD (SCFDMA, 1 RB, 20 MHz, 16-GAM) _TE-FOD 52 | $96%
10171 | AAE_| LTE-FDD (SCFDMA, 1 RB, 20 MHz, 54-QAM) _TE-FDD 549 | +9.6% |
10172 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-TOD 921 | +96%
0173 | CAG | LTE-TDD {SC-FDMA, 1 RB. 20 MHz, 16-CAM) LTE-TOD 948 | +96% |
174__| CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-CAM) LTE-TDD | 1025 | +9.6%
(10175 | CAG | LTE-FDD (SC-FDMA, 1 RB,_10 MHz, QPSK) LTE-FOD 572 | +96% |
10176 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 16-0AM) LTE-FDD 652 | +66%
(10177 | CAl | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, QPSK) LTE-£DD 573 | £06% |
10178 | CAG | LTE-FDD (SC-FDMA_1 RB_5 MHz, 16-QAM) LTE-FDD 652 | +96%
10179 | CAG | LTE-FDD (SC-FOMA_1 RB. 10 Mz, B4-QAM] LTE-FOD 850 | +06% |
10180 | CAG | LTE-FDD (SC-FDMA_ 1 RB, 5 MHz, 64-CAM) LTE-FOD 650 | +06%
10181 | GAE | LTE-FOD (SC-FOMA, 1 RB, 15 Mz, QPSK) LTE-FOD 72 | £06%
10182 | CAE_| LTE-FDO (SC-FOMA, 1 RB, 15 Miz__16-QAM) LIE- 52 | £96%
10183 | AAD | LTE-FDD (SC-FDMA, 1 RB, 15 MHz._64-QAM) LTE-FDD 50 | 206%
10184 | CAE | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, QPSK LTE-FDD 573 | $96%
10185 | CAE | LTE-FOD (SC-FOMA, 1 RB, 3 MHz, 16-QAM) LTE-FDD 651 | $96% |
10186 | AAE | LTE-FDD (SC-FOMA, 1 RB, 3 MHz, 64-0AM) LTE-FOD 5,50 | 296 %
10187 | CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, OPSK) LTE-FOD 573 | +96%
10188 | CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 Mz, 16-OAM) LTE-FOD 52 | 96 %
10189 | AAF | LTE-FDD (SC-FDMA, 1 RB, 14 LTE-FOD 50| 496 %
10193 | GAC | IEEE B02.1%n (HT Greenfield, 6.5 Mbps, BPSK WLAN 09 | £96%
10184 | CAC | IEEE B0Z11n (HT Greenfield, 39 16-QAM) WLAN 812 | +9.6% |
0195 | CAC | IEEE B02.11n (HT Greenfield, 65 B4-QAM) WLAN 21 | $96%
(10186 | CAC | [EEE B02.17n (HT Mied, 6 5 Mbps, BPSK) WLAN 810 | +96% |
10187 | CAC | IEEE BO2.11n (HT Mixed, 33 Mbge, 16-QAM) WLAN 813 | +96%
0198 | GAG | IEEE B02.11n (HT Mixed, 65 Mbps, 64-GAM) WLAN 37 | $96%
10212 | CAC | IEEE B0Z11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 503 | £96%
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10220 | CAC | IEEE B02.11n (HT Mixed, 433 Mbps, 16-QAM) WLAN B13 | 206 % |
10221 | CAC | IEEE 802 11n (HT Mixed, 72 2 Mbps, 64-QAM) WLAN 827 | 496%

(10222 | CAC | IEEE 802.11n (HT Mixed, 15 Mbps, BESK) WLAN 806 | 496%
10223 | CAC | IEEE B0Z.11n (HT Mixed, 90 Mbps, 16-QAM) WLAN 48| $96% |

10224 | CAC | IEEE 802 11n (HT Mixad, 150 Mbps, 64-QAM) WILAN 08 | +98%
10225 | GAB | UMTS-FDD (HSPA+) WCOMA 97| £9.6% |
10226 | CAB | LTE-TDD (SC-FOMA_1 RE._1.4 MHz,_16-QAM) LTE-TDD 349 | +96%
10227 | CAB | LTE-TDD (SC-FDMA_1 RB, 1.4 MHz, B4-QAM) LTE-TDD 1026 | +0.6% |
10228 | CAB | LTE-TDD (SC-FDMA. 1 RB. 1.4 MHz, QPSK) LTE-TOD 822 | +9.6% |
10229 | CAD_| LTE-TDD (SC-FDMA_1 R8, 3 MHZ_16-QAM) LTE-TDD 948 | 496 % |
10230 | CAD | LTE-TDD (SC-FDMA. 1RB, 3 MHz. 64-QAM) LTE-TDD 1025 | 06% |

10231 | CAD | LTE-TOD (SC-FDMA 1B, 3 MHz OPSK) LTE-TDD 918 | +86%

10232__| CAG | LTE-TDD (SC-FDMA_1 RB, 5 MHz._16-QAM) LTE-TDD 948 | $06% |
10233 | CAG | LTE-TDD (SC-FDMA_1 RB, 5 MHz 64-QAM) LTE-TDD 1025 | +9.68% |
10234 | GAG | LTE-TOD (SC-FOMA_1 RB, 5 MHz,_QPSK) LTE-T0D 921 | +96%

10235 | GAG | LTE-TDD (SC-FDMA_1 RB. 10 MHz. 16-QAM) LTE-TDD 048 | +96%
10235 | CAG | LTE-TDD (SC-FOMA_1 RB, 10 MHz_64-QAM) LTE-TDD 10.25 | 496%
10737 | GAG | LTE-TDD (SC-FDMA. 1 RB, 10 MHz., QPSK) LTE-TOD 821 | +06% |
10238 | CAF_| LTE-TOD (SC-FOMA 1 RB, 15 MHz,_16-QAM) LTE-TDD 548 | +96%
10239 | CAF | LTE-TDD (SC-FOMA, 1 RB, 15 MHz. 64-QAM) LTE-TDD 1025 | $96% |

10240__| GAF_| LTE-TDD (SC-FDMA, 1 RB, 15 MHz OPSK LTE-TOD 21 | +986

(10241 | CAB | LTE-TDD (SC-FDMA, 50% RB. 1.4 MHz. 16-QAM) LTE-TOD 82 | $96%

[10242__| CAB_| LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz. 64-QAM) LTE-TDD 86 | 0.6 % |
10243 | CAB_| LTE-TDO (SC-FOMA, 50% RB, 1.4 MHz OPSK) LTE-TOD 945 | 196%
10244 | CAD | LTE-TDD (SC-FDMA, 50% RS, 3 MHz, 16-QAM) LTE-TDD 1006 | $06% |

(10245 | CAD | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD 10.06 | +9.6%
10246 | CAD | LTE-TDO (SC-FOMA, 50% RB. 3 MHz, QPSK) LTE-TDD 930 | $06% |
10247 | CAG_| LTE-TDO (SC-FOMA, 50% RB, 5 MHz._16-QAM) LTE-TDD gai_| +96%
10248 | CAG | LTE-TDD (SC-FOMA, 50% RB. 5 MHz, 64-QAM) LTE-TDD 1009 | +66%
10248__| CAG_| LTE-TDD (SC-FOMA, 50% RB, 5 MHz. QPSK} LTE-TDD 820 | +06%
10250 | CAG | LTE-TDD (SC-FDMA, 50% RB. 10 MHz. 16-QAM) LTE-TDD 581 | +86%
10251 | CAG | LTE-TOD (SC-FDMA, 50% RE, 10 MHz, 64-0AM) LTE-TDD 1017 | £96%
10252_| CAG | LTE-TDD (SC-FDMA, 50% RB, 10 ) LTE-TDD 924 | +96% |
10253 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz. 16-QAM) LTE-TDD 590 | +96%
10254 | CAF | LTE-TOD (SC-FDMA, 50% RB, 15 MHz,_64-QAM) LTETOD | 10.14 | £0.6 %

| 10255 CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MH2, OPSK) LTE-TDD 9.20 £ 0.6 %

[ 10256 | CAB | LTE-TDD (SC-FDMA, 100% RB. 1.4 MHz._16-QANM) LTE-TDD 996 | :96%
10257 | CAB_| LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz_64-0AM) LTETDD__|_10.08 | £06%
10258 | CAB_| LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-TDO 534 | £96%
10259 | CAD | LTE-TOD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE-TDD )08 | =06 %
10260 | CAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHZ, 64-CAM] LTE-TD0 307 | 208 %

10261 | CAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHz. QPSK) LTE-TDE 524 | 298% |
10262_| CAG | LTE-TDD (SC-FDMA. 100% RB, 5 MHz, 16-QAM) LTE-TDD )83 | =96 %

10263 | CAG | LTE-TDD (SC-FOMA. 100% RB, 5 MHz, 64-0AM) LTETDD | 1018 | 206%
10264__| CAG | LTE-TDD (SC-FOMA_100% RB, 5 MHz, OPSK) LTE-TDD 523 | :06%
10265 | CAG | LTE-TDD (SC-FDMA. 100% RB, 10 MHz_16-QAM) LTE-TDD 992 | +96% |
10266 | CAG | LTE-TDD (SC-FDMA_100% RB, 10 MHz, 64-GAM) LTETDD 1007 | 296 % |
10267 | CAG | LTE-TDD (SC-FDMA. 100% RB, 10 MHz, QPSK) LTE-TDD 930 | :86%

(10268 | CAF | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, 16-QAM) LTE-TDD 1006 | $96%

0265 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QANM) LTE-TDD 1013 | $96% |
0270__| CAF | LTE-TDD (SC-FDMA, 100% RS, 15 MHz, QPSK) LTE-TDD 958 | +96%
0274 | CAE_| UMTS-F0D (HSUPA, Sublest 5, 3GPP. Rei8 10) WCDMA 487 | +96% |

10275 | CAB_| UMTS-FDD (HSUPA, Subtest 5, 3GPP Relt 4) WCDMA 396 | +96%

10277 | CAA_| PHS (QPSK) PHS 1181 | +06% |

10278 | CAA | PHS {QPSK, BW BB4MeHz, Rolloff .5) PHS 1181 | £96%

10279 | CAA_| PHS (QPSK, BW B84z, Rolioff 0.38) PHS 1218 | £96% |

0290 | AAB | COMAZ000, RCT, SO58, Full Rate CDMAZ2000 | 361 | +96%
10291 | AAB | COMA2000, RC3, SO55. Full Rate C D0 | 346 | £96 %
10292 | AAB_| COMA2000, RC3, SO32, Full Rate CDMAZ000 | 338 | £9.6 %

0253 | AAB | COMA2000. RC3, SO3, Full Rale CDMAZ000 | 350 | 96%

10205 | AAB | COMA2000. RC1, SO3, 1/8th Rate 25 7r CDMA2000 | 1243 | £06%

10297 | AAD_| LTE-FDD (SC-FOMA, 50% RB, 20 MHz, OPSK) LTE-FDD 581 | £06%

1 AAD | LTE-FDD (SC-FOMA, 50% RB, 3 MHz, QPSK) LTE-FOD 572 | 06% |

(10290 | AAD | LTE-FDD (SC-FDMA, 50% RE, 3 MHz, 16-QAM) LTE-FDO 539 | £06%
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10300 AD | LTE-FDD (SC-FDMA_50% RB, 3 MHz, 64-QAM) LTE-FDD 8.680 +96%

10301 | AAA | IEEE B02.16a WIMAX (28:18, Sms, 10MiHz, OPSK, PUSC} WIMAX 1203 | +96% |

10302 | AAA | |IEEE B02.16e WIMAX (2918, 5ms, 10MHz, GPSK, PUSC. 3CTRL | WIMAX 1257 | £96%

10303 | AAA | IEEE 80216 WIMAX (31:15, Sms, 10MHz, B40AM, PUSC) WIMAX 252 | +96%

| 10304 AAA | IEEE 802.188 WIMAX (29:18, Sms, 10MHz, B4QAM, PUSC) WIMAX 1186 | +86%

10305 | AAA | |EEE 802.16e WIMAX (31:15, 10ms, 10MHz, 84QAM, PUSC, 15 WIMAX 524 | £96%

symbols)

10306 | AAA | |EEE B02.168 WIMAX (29:1B, 10ms, 10MHz, 640AM, PUSC, 18 WIMAX 14867 | +96%

symbois

10307 AAA | |EEE 802.16e WIMAX (29:18, 10ms, 10MMz, QPSK, PUSC, 18 WIMAX 1448 | £086%

8!

10306 | AAA | IEEE 802 16¢ WIMAX (23:18, 10ms, 10MHz, 16QAM, PUSC) | WIMAX 1446 ' £96%

10308 | AAA | |EEE 80216 WIMAX (28:18, 10ms, 10MHz, 16QAM, AMC 223, 16 | WiMAX 1458 | +06%

symbois)

10310 | AAA | |EEE 802,160 WIMAX (29:18, 10ms, 10MHz, GPSK, AMC 2x3. 18 WIMAX 1457 | +908%

symbols)

10511 | AAD | LTE-FDD (SC-FDMA_ 100% RB, 15 MHz QPSK) LTE-FDD 608 | +96%
0313 | AAA | IDEN 1. iDEN 1051 | +86%
0314 AAA | IDEN 1:€ iDEN 1348 | +96%
0315 | AAB | IEEE B02.11b WiFi 2.4 GHz [DSSS, 1 Mbps, 96pc duly cycle) WLAN 71| $06%

316 | AAB | |EEE B02.11g WIFI 2.4 GHz (ERP-OFDM, & Mbps, S6pc duty cycle) | WLAN 836 | +98% |

10317 | AAC | IEEE 802.11a WiFi 5 GHz (OFDM, 6 Mbps, 980c duty cyce) WLAN 836 | +96%

10352 | AAA | Pulse Waveform (200Hz, 10%) Generic 1000 | £96%
0353 | AAA | Pulse Waveform (200Hz2, 20%) Ganeric 6.99 29,

| 10354 | AAA | Pulse Waveform (20042, 40%) Generc 358 +9.8%
0355 | AAA | Pulse Waveform (200Hz, 60%) Ganeric 222 +9.6 %
0356 | AAA | Puise Waveform (200Hz, 80%) Generic 087 | +56%
D387 | AAA | OPSK Waveform, 1 MHz Seneric 510 | +96%
| 10388 | AAA | OFSK Waveform, 10 MHz Ganeric .22 +96%
0396 | AAA | 54-QAM Waveform, 100 kHz Geéneric 27 +986%
0399 AAA | BA-QAM Waveform, 40 MHz Ganeric 5.27 +9.6%

10400 | AAD | IEEE 802.1%ac WIFi (200Hz, 64-GAM, 88pc duty cycle) WLAN .37 +8956%

10401 | AAD | IEEE 802 11ac WiFi (400MHz 84-QAM, B8pc duty cycle) WLAN 60 | +96% |

| 10402 | AAD | [EEE B02.11ac WiFi (B0MHz, 64-QAM. 95pc duty cycle) WLAN 153 | £86%

10403 | AAB | COMA2000 (1xEV-DO, Rev. 0 CDMAZ000 376 | +96%

10404 | AAB | COMA2000 (1xEV-DO, Rev, A) CDMA2000 a77 +986%

10406 | AAB | COMA2000, RC3, 5032, SCHO. Full Rate CDMAZ000 522 | +86%

10410 | AAG | LTE-TDD (SC-FOMA, 1 R8, 10 MMz, QPSK, UL LTE-TDD 782 | t98%

34,788 Subframe Conf=d)

10414 AAA | WLAN CCDF, 84-0AM, 40MHz Generic .54 +86%
0415 | AAA | IEEE B02.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 99p¢ duty cycle) WLAN 154 | +96% |
0416 AAA | |EEE 802.11g WIFi 2.4 GHz (ERP-OFDM, 6 WLAN .23 £96%
0417 | AAB | |EEE B02.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 88gc duty cycle) WLAN 23 +96%
0438 | AAA | |EEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc duty cydke, | WLAN 3.14 +96%

Long presmbule)

10419 AAA lsEﬁBOZ_‘Hg WIFi 2.4 GHz (DSSS-OFDM. 6 Mbps, 99pc duty aycle, | WLAN 8.19 +96%

les

10422 AAB 802 11n (HT Greenfield, 7.2 Mbps, BPSK) WLAN 832 | +08%

10423 AAB_ | IEEE 802.11n (HY Greenfield, 43.3 Mbps, 16-QAM) WLAN A7 | +86%

10424 AAB | IEEE B02 11n HT Greenfield, 72.2 Mbps, 64-QAM) WLAN 40 | +$96%

10425 | AAB | |EEE B02 11n (HT Greenfield, 15 Mbps, BPSK) WLAN 41 +86%

104268 | AAB | IEEE 802 11n (HT Greenfield, 50 Mbps. 16-QAM) WLAN 45 | +96%

| 10427 | AAB | IEEE 802.11n (HT Greanfleld, 150 Mbps. 64-0AM) WLAN 41 +86% |

10430 | AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) LTE-FDD 3.28 +96%

1042 AAD | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) LTE-FDD 838 | +96% |

10432 AC | LTE-FDD (OFDMA, 15 MHz E-TM 3.1) LTE-FDD 8.34 +96%

1042C AAC | LTE-FDD {OFDMA, 20 MHz, E-TM 3.1) LTE-FDD 834 | +96%

10434 | AAA | W-COMA (BS Test Modet 1, 84 DPCH) WCOMA 860 | +86%

10435 | AAF | LTE-TDD (SCFFDMA, 1RB. 20 MHz, QPSK, UL LTE-TDD 782 | +t86%

10447 | AAD | LTE-FDD (OFDM, 5 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 756 | $+96%

10448 AAD | LTE-FDD {OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FDD 7.53 +9.6 %

10449 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, Cli 44%) LTE-FOD 7.51 +86%

10450 | AAC | LTE-FDD (OFDMA, 20 MHz E-TM 3.1, Clipping 44%) LTE-FDD 748 | +96%
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10451 AAA | W-CDMA (BS Test Model 1, 54 DPCH, Clipping 44%) WCDMA 7.59 296 %
10456 | AAB | JEEE 802.11ac WiFi (160MHz, 64-QAM, 88pc duty cycle) WLAN 363 | 4968%
10457 | AAA | UMTS-FDD (DC-HSDPA) WCDMA 662 | £96%
10458 | AAA | COMA2000 (1XEV-DO. Rav. B. 2 camers) CDMA2000 655 | 296% |
10458 | AAA | COMA2000 (1XEV-DO, Rev. B, 3 camers) COMAZ000 B25 | +86% |
10460__| AAA | UMTS-FDD (WCDMA, AMR) WCDMA 238 | 86 % |
10461 | AAB | LTE-TDD {SC-FDMA, 1 RB, 1.4 MHz QPSX. UL LTE-TDD 782 | 196%
Subframe=2.3.47.8.9)
10462 | AAB | LTE-TDD {SC-FDMA, 1 R8, 1.4 MHZ 16-QAM, UL LTE-TDD B30 | +96%
Subframe=234.7.8.9)
10463 | AAB | LTE-TDD (SGiDWLT 8,@1 RB, 1.4 MHz 84-QAM, UL LTE-TDO BS56 | 296%
10454 | AAC | LTE-TDD {SC-FDMA, 1 RB, 3 MHz, QPSK, UL LTE-TDD 782 | 496%
Subframe=2.34,7.8.9) e
10465 | AAC ;uTE-TDD (SC-FDMA, 1 R8, 3 MHZz, 16-0QAM, UL LTE-TDD B32 | £96%
Sublrame=2.3.4,7,8.9)
10468 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz. 64-0AM, UL LYE-TDO BST | 196%
Subframe=2.34.7.8.9)
10467 | AAF | LTE-TDD {SC-FDMA, 1 RB, 5 MHz, QPSK, UL LTE-TDD 782 | 296%
Subframa=234,7,8.0}
10468 | AAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 18-QAM. UL LTE-TDD 832 | 298%
Subframe=2 34,7 8 .8)
10468 | AAF | LTE-TDD (SC-FDMA. 1 RE, 5§ MHz, 64-QAM, UL LTE-TDD 856 | x96%
Subframe=2,34.7.8.9)
10470 | AAF | LTE-TOD (SC-FOMA, 1 RB, 10 MHz. QPSK. UL LTE-TDD 782 | +96%
Sublrames2,3.4.7.8 9)
10471 | AAF | LTE-TDD (SC-FDMA, 1 RB, 10 MMz, 16-QAM, UL LTE-TDD B32 | £86%
SubAr 234789)
10472 | AAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM, UL LTE-TDD B57 | t86%
Subframe=2,3.4.7 8.9)
10473 | AAE | LTE-TDO (SC-FOMA, 1 RB, 15 MHz, QPSX. UL LTE-TDD 7.82 £28%
Subframe=2.34.7.8.9)
10474 | AAE | LTE-TDD (SC-FOMA, 1 RB, 15 MHz 16-QAM, UL LTE-TDD 832 | +96%
Subframe=2,34.7.8.9)
10475 AAE | LTE-TOD (SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL LTE-TDD 857 +96%
Subframes2.3.4,7,5,9)
10477 | AAF ;ITETDD (S(;-jt_!’h;f«g. 1RB, 20 MHz, 16-QAM, UL LTE-TDD 832 | £96%
bir 234.78.9)
10478 | AAF | LTE-TDD {SC-FDMA, 1 R8, 20 MHz, 64-QAM, UL LYE-TDD B57T | £96%
Subframe=2.34.7,8.9)
10479 AAB | LTE-TDD {SC-FDMA, 50% RB, 1.4 MHz, QPSK, UL LTE-TDD 774 =06 %
Subframe=234,7,8.9)
10480 AAB | LTE-TDD (SC-FDMA, 50% RE, 1.4 MHz, 16-QAM, UL LTE-TDD 818 08 %
Sub 3478
10481 | AAB LTE-%DD {SC-FDMA, 50% RB, 1.4 MHz, 63-QAM, UL LTE-TDD B45 | 206% |
Subframe=2.34.7.8.3)
10482 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK, UL LTE-TDD R E] £98%
Subframe=2.34,7.8 0)
10483 | AAC | LTE-TDOD (SC-FDMA, 50% RB, 3 MHz, 168-QAM, UL LYE-TDD B398 | z86%
Subframe=2.34.7.8.9) —
10484 | AAC | LTE-TDD (SC-FOMA, 50% RS, 3 MHz, 64-QAM, UL LTE-TDD B47 | 296%
Subtrame=2,3 4.7 8 9)
10485 | AAF | LTE-TDD (SC-FDMA, 50% R8, 5 Miiz, GPSK, UL LTE-TDD 758 | 196%
Subframe=2347 8.9)
10486 | AAF | LTE-TDD (SC-FDMA, 50% RB. 5 MHz, 16-QAM, UL LTE-TOD 538 | +96%
Subframe=2,3.4 7 8.9)
10487 AAF | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-0AM, UL LTE-TDD 8.60 +96%
Subframe=23.4.7.89)
10488 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, OPSK, UL LTE-TDD 770 | 286%
Subframe=2,3.4,7,8.9)
10489 | AAF | LTE-TOD (SC-FDMA, 50% RB, 10 MHz. 16-GAM. UL LTE-TDD 834 +96%
Subframe=2,3.4,7.8.9)
10490 | AAF | LTE-TDD (SC-FUMA, 50% RB, 10 MHz 64-QAM, UL LTE-TDD 454 | 208%
Subframe=2,34,7,8.9)
10491 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MMz, QPSK, UL LTE-TDD 774 | 296%
Subframe=2.24,789)
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10482 | AAE | LTE-TDD (SC-FDMA. 50% RB, 15 MHz, 16-QAM, UL LTE-TDD 841 86%
Subi =2,34.7.89)
10493 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz. 64-QAM, UL LTE-TDD 855 £98%
Subframe=234.7 8.8)
10484 AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK, UL LTE-TDD 174 £96%
SutMrame=2Z 34,7 8.9
10495 AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM, UL LTE-TDD 837 =886%
Subframe=2,34.7 8.9)
10496 | AAF | LTE-TDO (SC-FOMA, 50% RB, 20 MHz, 64-QAM, UL LTE-TDO 854 £08%
Subframe=2,34.7.8.9)
10497 AAB | LTE-TDOD (SC-FDMA, 100% RB, 1.4 MHz, QPSK, UL LTE-TDD 767 t96%
Subframe=2,34.7 8.9) —
10498 | AAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM, LIL LTE-TDD 840 96 %
Subframes2,3,4.7.89)
10495 AAB | LTE.-TDO (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM, UL LTE-TDOC 868 t98%
Subframe=2,3,4.7 8.9)
10500 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK, UL LTE-TOD 767 £06%
Subframe=2,3,4,7.8,9)
10601 AAC | LTE-TDO (SC-FDMA, 100% RB, 3 MHz, 16-QAM, UL LTE-TDO Bd4 t96%
Subframe=2,34.7.8.9)
10502 AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM, UL LTE-TDD 852 £96%
Subframe=2,34.7.8.9)
10503 AAF | LTE-TDD (SC-FDMA, 100% RB, 5 MMz, QPSK, UL LTE-TDD .72 =06%
Subframe=2,3,4.7.8,9)
10504 AMF | LTE-TDD (SC-FDMAS. 100% RB, 5 MHz, 16-QAM, UL LTE-TDO 831 £98%
Subfr 2,3.4.7.8.9)
10505 AAF | LTE-TDO (SC-FOMA, 100% RB, 5 MHz, 84-QAM, UL LTE-TDD 854 £96%
Subframe=2,3,4.7 8.9)
10606 AAF | LTE-TDO (SC-FDMA, 100% RB, 10 MHz, QPSK, UL LTE-TDD 774 £96%
Subframe=2,3,4.7.8.9)
10507 AAF | LTE-TDO (SC-FOMA, 100% RB, 10 MHz. 16-QAM, UL LTE-TDO 8.36 98 %
Subframe=2,34.7 8 9)
10508 AAF | LTE-TDOD (SC-FDMA, 100% RB, 10 MHz, 64-QAM, UL LTE-TDO B.55 296 %
Subdr 2,34.78.9)
10509 AAE | LTE-TDO (SC-FOMA, 100% RB, 15 MHz, QPSK, UL LTE-TDD 7199 =06%
Subframe=2,34.7.8.9)
10510 | AAE | LTE-TDO (SC-FDMA, 100% RB, 15 MHz, 16-QAM, UL LTE-TDO 840 96%
Subframe=2,3,4.7.8,9)
10511 AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM, UL LTE-TDO 85 £96%
Subframe=2,3.4.7 8.9)
10612 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK, UL LTE-TOD 774 | z86%
Subframe=2,3,4.7 8.9) ]
10513 AAF | LTE-TDD (SC-FDMA, 100% R8, 20 MHz, 16-QAM, UL LTE-TDD B42 £98%
Subframe=2,3478.9)
10614 AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 84-QAM, UL LTE-TED 845 £96%
Subframe=2,3.4,7.8,9) _
10615__| AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS, 2 Mbps, 99pc duty cyde) WLAN 166 | 96%
10516 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, S3p¢ duty cycse) WLAN 157 | 298%
10517 | AAA_ | IEEE 802110 Wi 2.4 GHz (DSSS, 11 Mbps, 99pc duty cycle). WLAN 158 | £96%
10518 | AAB | IEEE 802 11ah WiFi 5 GHz {OFDM. 9 Mbps, 98pc duty cyde) WLAN 23 | 298%
10518 | AAB | IEEE 802 11a/h WiFi § GHz (OF DM, 12 Mbps, 99p¢ duty cycle) WLAN 38 £96%
10520 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM. 18 Mbps. 99pc duty cyzle) WLAN 12 | 96 %
10521 | AAB | IEEE B02.11ah WiFi 5 GHz (OFDM. 24 Mbps, 89pc duly cycls) WLAN 87 | =08%
10522 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM, 36 Mbps. 99pc duty cycle) WLAN 5.45 £96%
10523 AAB | IEEE 802 11a/h WiFi § GHz (OFDM. 48 Mbps. 99pc duty cycle) WLAN 8.08 £96%
10524 | AAB | IEEE 802.11a/h Wiri 5 GHz (OFDM, 54 Mbps, 99pc duty cycle) WLAN 527 | 296 %
| 10625 | AAB | IEEE 802.11ac WiFl (20MMHz. MCSO0. d WLAN .36 £96%
10626 | AAB | IEEE 802.11ac WiFi (20MHz. MCS1, 99pc duly cyels) WLAN 42 | 96 %
10527 AAB | IEEE 802.11ac WiFi (20MHz. MCS2, 99pc duly cycle) WLAN 8.21 £9.6 %
10528__| AAB | IEEE 802.11ac WiFi (20MHz. MCS3. 88pc duty cycle) WLAN B35 | =96 %
| 10526 | AAB | IEEE 802 11ac WiFI MCS4 d WLAN 536 | 96 %
0531 AAB | |EEE 802.11ac Wi (20MHz. MCS§ WLAN 4 £96%
| 10532 | AAB | IEEE B0211ac Wil (20MHz. MCS7, 89pa duly cyele) WLAN 320 | +08 %
10533 | AAB | IEEE B02.11sc Wir{ (20MHz. MCS8. 89pc duty cycle) WLAN 138 | £96%
0534 AAB | IEEE B02 11ac WiFi (40MHz MCSO, 88pc duty cycle) WLAN B.A5 £86%
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10535 | AAB_| IEEE 802.11ac WIFI {40MHZ, MCS1, 99pc Gty cycio) WLAN BA5 | =06 %
10536 | AAB | IEEE 802.11ac WiFi (40MHz, W WLAN B32 | +068%
0537 | AAB | IEEE 802 11ac WIF| (40MHz, MCS3, S9pc duty cycie) WLAN 44 | =068 %
10538 | AAB | IEEE 802, 11ac WiFi MCS4, WLAN 354 | 206 %
10540 | AAB_| IEEE 802 11ac WIFI (40MHz, MCS6, 99pc duty cydle) WLAN 39 | +96%
10541 | AAB | IEEE 802 11ac WiF MCST, duly cycle) WLAN 46 | =96 %
10542 | AAE | IEEE m‘."n.é'vn""n%( , MCSB, $9pc duty cyce) WLAN 865 | 206%
0543 | AAB | IEEE 802 11ac WIF) {40MHz, MCSS, 99pc tity cycie) WLAN 865 | £06%
0544 | AAB | IEEE 802.11ac Wikl (BOMHz, MCS0, $8pc duty cycie) WLAN Bd47 | =08 %
0545 | AAB | IEEE 802 11ac WIFI {80MHz, MCS1 WLAN 855 | =96%
10546 __| AAB | IEEE 802 11ac WIFi {80MHz, MCS2, $9pc duty cycio) WLAN 835 | =06%
0547 | AAB | IEEE 802 11ac WIFI (80MHz, MCS3 WLAN 849 | +08%
10548 | AAB | IEEE BOZ2 11ac WiFi (80MHz, MCS4, 98pc duty cycie) WLAN 337 | 06%
0550 | AAB | IEEE B802.11ac WiFi MCSE WLAN 138 | £96%
10551 | AAB | IEEE BOZ 11ac WiFi (B0MHz, MCS7, 99pc duly cycle) WLAN 550 | =06%
10552 | AAB | IEEE 802.11ac WIFi (80MHz, MCS8, $9pc duty cycie} WLAN 842 | 296 %
10553 | AAB | IEEE 802 11ac WIFi (B0MHz, MCS3, 83pc duly cycle) WLAN 845 | 206 % |
10554 | AAC | IEEE B02.11ac WiFi (160MHz, MCSO0, 29po duly cycle] WLAN 848 | £06% |
10555 | AAC | IEEE BOZ 11ac WIFi MCS1, 99pc duty cycke) WLAN B47 | +96%
10556 | AAC | IEEE B02.11ac WiFi [160MHz, MCS2, 99pc duty cycis) WLAN B50 | =066 % |
10557 | AAC | IEEE 802 11ac WiFI (160MHz, MCS3, 89pc duty cycle) WLAN 52 | £96%
10558 | AAC | IEEE B02.11ac WIFi (160MHz, MCS4, 99p¢ duty cycie WLAN 861 | 98 %
10660 | AAC | IEEE B0Z.11ac WiFi (160MHz, MCS8, WLAN 73 | s08%
10861 | AAC | IEEE B02.17ac WIFi (160MHZ, MCS7, 99pc duty cyck WLAN 56 | +96%
10562 | AAC | IEEE B02.11ac WiFi (160MHz, MCS8, 99pc duty cyce) WLAN 60 | =06 %
10563 | AAC | IEEE £02.11ac WIFi {160MHz, MCS9 WLAN 77_| =98 %
10564 | AAA | IEEE 802 11g WiFl 2.4 GHz (DSSS-OFDM, 8 Mbps, S3pc duly WLAN 25 | +96%
cycie)
10565 | AML | IEEE B02.11g WiFi 2.4 GHz {OSSS-OFDM, 12 Mbps, 99pc duty WLAN BA56 | 206 %
10566 | AAA | IEEE B02.11g WIFI 24 GHz (DSSS-OFDM, 18 Mbps, 99pc duty WLAN B13 | =98%
cycle)
10567 | AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mips, 99pc duty WLAN B00 | 296%
10568 | AAA | IEEE B0Z.11g WIFi 2.4 GHz (DSSS-OFDM, 36 Mogs, 99pc duty WLAN B37 | =96%
cyclo)
10569 | AAA | IEEE 802.11g WIFt 2.4 GHz (DSSS-OFDM, 48 Mbps, 99p¢ Guty WLAN 810 | £96%
o cycle; S TR
10570 | AAA | JEEE B02.11g WiFi 24 GHz (DSSS-OFDM, 54 Mbps, 99pc dity WLAN B30 | £96%
cycle)
10571 | AAA | IEEE 802.11b WiF) 2.4 GHz (DSSS, 1 Mbps, S0pc duty cycie] WLAN 199 | +96% |
10572 | AAA | IEEE B02.11b WiFi 2.4 GHz (DSSS, 2 'M) WLAN 199 | 206 % |
0573 | AAA | [EEE 802.11b WiFi 2.4 GHz (DS55. 5.5 WLAN 198 | $96% |
0574 | ARA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps, Dopcdutycyde) WIAN 198 | +96% |
10575 | AAA | IEEE B02.11g WiFi 2,4 GHz (DSSS-OFDM, & Mbps, 90pc duty WIAN 659 | +96%
cycle)
10576 | ARA | IEEE B02.11g WiFi 2.4 GHz (DS55-OFDM, 8 Mbps, 20pc duty WLAN B60 | £96%
cycle)
10577 | AAA | IEEE B02.110 WiFi 2.4 GH2 (DSSS-OFDM, 12 Mbps, 80pc duty WLAN B70 | +96%
cycle) =
10578 | AAA | IEEE 802,110 Wik 2.& GHz (DSSS-OFDM, 18 Mbps, 90pc duty WLAN 848 | +96%
cycle)
10579 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, 90pc duty WLAN B36 | t06%
cycle)
10580 | AAA | IEEE 802,110 Wi 2.4 GHz (DSSS-OFDM, 36 Mbps, 90p¢ duly WLAN 876 | 196%
cycle)
10681 | AAA | IEEE 802 11g WiFi 2 & GHz (DSSS-OFDM, 48 Mbps, 90pc duty WLAN 835 | £06%
10562 | AAA | IEEE 802.11g WiFl 2.4 GHz (DSSS-OFDM. 54 Mbps. 00pc duty WLAN 867 | £06%
10583 | AAB | IEEE 802 11am WiFi 5 GHz (OFDM, 6 Mbps, 80pc duly cycio) WLAN 858 | £08%
10584 | AAB | IEEE 802 11a/m WIFi 5 GHz (OFDM, 9 Mbps, 90pc duty cycle} WLAN 860 | +96%
10585 | AAB | IEEE 602 11aM WiFi 5 GHz (OFDM, 12 WLAN 870 | £96% |
10586 | AAB | IEEE 802.11am WiFi 5 GHz (OFDM, 18 cycls) WLAN 848 | +06%
10587 | AAB | IEEE B02 11aM WiFI 5 GHz (OFDM, 24 Mbgs, S0pc duty cycia) WLAN B36 | +96%
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10585 | AAB | IEEE B02.11a/h Wit 5 GHZ (OF DM, 36 Mbps. B0pc duly cycie) WLAN A76 | $9.6%
10568 | AAB | IEEE 802.11ah Wi 5 GHz (OF DM, 48 Mbps, 90pc duty cycle) WLAN 335 | 06 %
0590 | AAB | IEEE 802, 11ah Wi GHz OF DM. 54 Mbps, _pg_nc umy_ggg) WLAN 367 | £0.8 %
10581 | AAB_| IEEE 802.11n (HT Mi MCSO, WLAN 863 | +96% |
0592 | AAB | IEEE 802.11n (HT Mixed mmesv,mmg@) WLAN 70 | 0.6 %
0593 | AAB | IEEE 802.11n (HT Mixed MCS2, WLAN 364 | 296 %
0584 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCS3, 90pc duly cycie) WLAN 74| 206 % |
10595 | AAB | IEEE 802 11n (HT Mixed, 20MHz. MCS#4, 90pc duty cycle) WLAN 874 | +0.6%
10596 | AAB_| IEEE 802.11n (HT Mixad, 20MHz, MCSS, 80pc duly cycie) WLAN 71 | 298 %
10587 | AAB | IEEE 802.11n (HT Mixed, 20MHz. MCSE ) WLAN 72 | £96% |
10508 | AAB | IEEE 802.11n (HT Mixed, 20MHz_ MCS7, 90pc duty cycle) WLAN 350 | =96 %
10589 | AAB | [EEE B02.11n (HT Mixed, 40MHz, MCS0, 80pe duty cycle) WLAN 79 | 9.6 %
10600 | AAB | IEEE 802.11n (HT Mixed, 408AHz. MCS1, S0pc duty cycle) WLAN B8 | £96% |
10601 | AAB_| IEEE 802.11n (HT Mixad, 40MHz. MCS2, 80pc duly cycle) WLAN BB2 | £96 %
_10602__| AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS3, 90gc duty cycio) WLAN 894 | =96 %
10603 | AAB | TEEE 802.11n (HT Mixad, 40MHz. MCS4, 90pc duty cycle) WLAN 803 | 98%
10604 | AAB | IEEE 802 11n (HT Mixed, A0MHz, MCS5, smc_my cyclhe WLAN B76 | t06%
10805 | AAB | IEEE 802 t1n (MT Mixod, $0MHz. MCS6, WLAN 87 | =96%
10806 | AAB | IEEE 802 11n (HT Mixed, 40MHz. MCS7, DOpcdutycyde WUAN 82 | £96%
10807 | AAB | IEEE 802.11ac WiFi (20MHz, MCS0, 90pc WLAN B4 | 0.6 %
10608 | AAB | IEEE 802 11ac WIFI (20MHz, MCS1, 90pc duly cycie) WLAN BI7 | £96%
10608 | AAB | IEEE 802 t1ac WiFi (20MHz, MCSZ, 90pc duty cydo) WLAN 57 | =96%
10610 | AAB | IEEE 802 11ac WIFI {20MHz, MCS3, 90pc du WLAN 576 | 9.6 %
106 AAE_| IEEE 802 11ac WIFI [20MHz, MCS4, 90pe duty cydo) WLAN B70 | 296%
10812 | AAB | IEEE 802 1 tac WiFi (20MHz, MCS5, 90pc Mgpc_a; WLAN 877 | 2986 % |
10613 | AAB | IEEE 802 11ac WIFI {20MHz, MCS6. WLAN B94 | :96%
10614 | AAB | IEEE 802 11ac WIFi {20MHz, MCS7. 90pc duty cyda) WLAN 550 | =06 %
10815 | AAB | IEEE 802 1 1ac WIFi {20MHz, MCSB, 90pc duty cycle) WLAN 82 | 26.6%
10816__| AAB | IEEE 802 11ac WIFI (40MHz, MCS0, 9Gpc duty cyce) WLAN 82 | 296 %
10617 | AAB | IEEE 802 11ac WiFi {40MHz, MCS1, 90pc duty cycie) WLAN 81 | 296 % |
10618 | AAB | IEEE 802 11ac WiFi (40MHz, MCS2, 80pc duty cycle) WLAN 858 | 296 %
10618 | AAB | IEEE 802 11ac WiFI (40MHz, MCS3, 90pc duty cycia) WLAN 88 | 296 %
10620 | AAB_| IEEE 802 11ac WiFi (40MHz, MCSA, 90pc duty cycle) WLAN 87 | 96% |
10621 | AAB | IEEE 802 11ac WIFI (40MHz, MCS5, 90 WLAN 77 | 2956%
10822 | AAB | IEEE 802 11ac WiFi {40MHz, MCSB, S0pc duty cycie) WLAN 68| 96%
10623 | AAB | IEEE 802 11ac WIFI (30MHz, MCS7, WLAN 582 | 296 % |
10624 | AAB | IEEE 802 1tac WIFi {40MHz, MCS8, 90pc duty cycle WLAN 896 | 296%
10625 | AAB | IEEE 802 11ac WIFi (40MHz, MCS8, 90pc duty cyds WLAN 96 | 296 %
10826 | AAB | IEEE 802 11ac WIFL (8GMHz, MCSO, 90pc duty cycle) WLAN B3 | 298 %
10627 | AAB | IEEE B02 11ac WiFi (80MHz, MCS1, 90pc duty cycie) WLAN 88| 296 % |
10628 | AAB | IEEE 802 11ac WiFi (aoy_vg, MCS2, S0pc duty cydle) WLAN 71| 496%
10829 | AAB | IEEE B0Z 11ac WIFI (8OMHz, MCS3, 90pcC duty cycle) WLAN 85 | :96%
10630 | AAB | IEEE 8021 acwm(eom_b-g,uc _90pc duty cycle) WLAN 72 | 296 % |
10831 | AAB | IEEE 802 11ac WIFi @M,Mcss,gg:cmycydo) WLAN 81 | +96% |
10832 | AAB | IEEE 802 1 tac WIFI WLAN B.74 | +96%
(10633 | AAB | IEEE 802 11ac WIFI (80MH2, Mcs7, 90pc duty cycie) WILAN 883 | +96%
10634 | AAB | IEEE B02.11ac WiFi (B0MHz, MCSE, 90pc duty cyde) WLAN 880 | +96%
10635 | AAB_| IEEE 802 11ac WiFi (80MHz, MCS9, 90pc duty cyce) WLAN 881 | 296%
10636__| AAC | IEEE 802 11ac WIF (160MHz, MCS0, 90pc duty cycie) WLAN 883 | +06%
106837 | AAC EEEQ;H;«;WFUWM WLAN 879 | +96%
0638 | AAC | IEEE B02.11ac WIFi (160MHz, MCS2, 90pc duty cycie) WLAN 86 | +9.6%
0638 | AAC | IEEE BO2.11ac WiFi {180MHz, MCS3 WLAN 85 | +506%
10640 | AAC | IEEE 802 11ac WIFI (160MHz, MCS4, 90pc duty cyde) WLAN 98 | 0.6 %
UB41__| AAC | IEEE 802 11ac WiFi [160MHz 90pc du WLAN 06 | £96%
| 10842 | AAC | IEEE B02.1tac WiFi [160MHz, MCS6, 90pc duty cycls) WIAN 06| +96% |
10643 | AAC IEEEmnscWIFIuGOMHz MCS7, mgcmqm_o) WLAN 889 | +96%
10644 | AAC | IEEE 802 11ac WiFi {160MHz, MCSB, 90 WLAN 905 | 296%
10845 | AAC IEEE B02 11ac WIFI (160MHz, MCS3, 90pc duty wdgl WLAN 911 | 296% |
10846 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL Subirame=2.7) LTE-TOD 1196 | 496%
10647 | AAF | LTE-TDD {SC-FDMA, 1 RB, 20 MHz, QPSK, UL Subfame=2 7] LTE-TOD 1106 | 0.6% |
10648 | AAA | CDMA2000 (1x Advanced) COMA2000 45 | $96%
10852 | AAE | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, Clippng 44%) LTE-TDD 91| +96%
10653 | AAE | LTE-TDD (OFDMA, 10 MHz_ E-TM 3.1, Clipping 44%) LTE-TOD 42 | 206%
10654 | AAD | LTE-TDD (OFDMA. 15 MHz ETM 3.1 Clipping 24%) LTE-TOD 596 | #96%
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[ 10655 | AAE | LTE-TDD (OFDMA. 20 Mz, E-TM 3.1, Clipping 44%) LTE-TOO 721 | +0.6%
10658 AAA_ | Pulso Waveform (200Hz. 10%) Test 1000 | +96%
0655 AAA | Pulae Wavelonn (200Hz. 20%) Test 6.89 +9.6%
D660 | AAA | Pulse Wavedorm (200Hz. 405%) Test 398 | +96%
D661 AAA | Pulse Wavedomn (2001 %) Test 222 +9.6%
10662 | AAA | Pulse Wavelarm (200Hz, B0%) Test 057 | +98%
0670 | AAA | Bilustooth Low Ensrgy Bluatoath 218 | +06%
| 10671 | AAA_ | IEEE 802.11ax (20MHz, MCSD, 80pc duty cycke) WLAN 908 | 96 %
10672 AAA | IEEE 802 11ax (20MHz, MCS1, w 8.57 + .EL
10673 | AAA_| IEEE 802.11ax {20MHz, MCS2, 80pc duty cycio) WLAN 878 | +96% |
10674 | AAA | IEEE B02.11ax {20MHz, MCS3, c WLAN 874 | +96% |
10675 | AAA | IEEE 802 11ax {20MHz, MCS4, 30pc duty cyck) WLAN 20 | +36%
0676 | AAA | IEEE 802.11ax {20MHz, MCSS, S0pc duty cycis) WLAN T | +96% |
10677 | AAA | IEEE 802.11ax {20MHz, MCS6, 90pc duty cyck) WLAN 73 | $96%
| 10678 | AAA_ | IEEE 802.11ax (20MHz, MCST, 80pc duty cyce) WLAN 78 | +96% |
0670 | AAA | IEEE 802.11ax (20MHz, MCSB, 20pc duty cycle) WLAN 83 | +06%
| 10880 | AAA | IEEE BO2.11ax (20MHz, MCSS, WLAN 880 | +56%
10681 AAA | |EEE 802.11ax {20MHz, MCS10, S0pc duty cyde) WLAN 8.62 96 %
10682 | AAA | IEEE 802.11ax (20MHz, MCS11, 80pc duty cydie) WLAN 83 | +96%
10683 AAA | IEEE 802.11ax {20MHz, MCSO, 89pc duty cycie) WLAN 42 +96%
10684 | AAA | IEEE 802.11ax {20MHz, MCS1 WLAN 26 | +96% |
| 10685 | AAA | IEEE 802.11ax (20MHz, MCS2, WLAN 33 [ +98%
10686 | AAA | IEEE 802.11ax (20MHz, MCS3, S8pc duty cycie) WLAN .28 +56 %
10687 | AAA | IEEE B02.11ax (20MHz, MCS4, 9pc duty cyche) WLAN 345 | 196 %
10688 | AAA | IEEE 802.11ax (20MHz, MCSS, WLAN 829 | +396%
| 10689 | AAA | IEEE 802.11ax (20MHz, MCSB, 99pc duty cydio) WLAN 55 | 296 %
10690 | AAA | IEEE B02.11ax (20MHz, MCS7, 99pc duty cycie) WLAN 29 | 4586%
10681 AAA | IEEE B02.11ax {20MHz, MCSE, 99pc duty cyde) WLAN .28 +96%
| 10652 | AAA | IEEE 802.11ax (20MHz, MCS3, 99pc duty cydie) WLAN 829 | +96% |
10693 | AAA | IEEE 802.11ax (20MHz, MCS10, 99pc duty cydie) WLAN 25 | 4906%
10654 AAA | IEEE B02.118x (20MHz, MCS11, 99pc duly Gycle) WLAN .57 +96% |
10685 | AAN | IEEE 802.11ax (40MHz. MCS0, $0pc duty cycie) WLAN 78 | 296 %
10686 | AAA | IEEE 802.118x (40MHz, MCS1, 90pc duty cycle) WLAN .9 296 %
10697 | AAA | IEEE BO02.11ax (40MHz, MCS2, 90pc duty cycia) WLAN 61 | 296%
0658 | AAA_| IEEE B02.11ax (40MHz, MCS3, 80pc duty cycle) WLAN 89 | +96%
| 10699 | AAA | |EEE 802.11ax (40MHz, MCS4, 90pc duty cycio) WLAN 82| 96 %
70O | AAA | |IEEE 802.118x (40MHz, MCS5 WLAN 73 98 %
701 AAA | IEEE 802.11ax (40MHZ, MCS6, WLAN .86 +96%
10702 AAA | IEEE B02.11ax (40MHz, MCS7, WLAN 8.70 196 %
10703 AAA | IEEE 802.11ax (60MHz, MCSB, S0pc duty cycie) WLAN B.82 +96% |
10704 AAA | IEEE 802.11ax (40MHz, MCSS, S0pc duty cycia) WLAN 8.56 296 %
0705 | AAA | IEEE 802.11ax (40MHz, MCS10, S0pc duty cycle) WLAN 869 | +98% |
10706 | AAA_ | [EEE 802.11ax (40MHz, MCS11, 90pc duty cycle) WLAN 66| +96%
0roT AAA | IEEE 802.11ax {40MHz, MCS0, 39pc duty cyde) WLAN .32 +96%
10708 | AAA | IEEE 802.11ax (40MHz, MCS1, WLAN 55 | 96 % |
0708 | AAA | IEEE B02.11ax (40MHz, MCSZ, $9pc duty cyde) WLAN 33 | 496%
0710__| AAA | IEEE 802.11ax (40MHz, MCS3, 99pc duty cycie) WLAN 29 | 396%
10711 | AAA | IEEE 802.11ax (40MHz, MCS4, S9pc duty cyde) WLAN 39 | +96 % |
10712__| AAA | IEEE B02.11ax (40MHz, MCSS5, S8pc duty cydie) WLAN 67 | 186 %
10713 | AAA | IEEE 802.11ax (40MHz, MCSB, 99pc duty cycie) WLAN 33 | +96%
10714 | AAA | IEEE 802.11ax (40MHz, MCST WLAN 26 | 296 %
10715 | AAA | IEEE 802.11ax (40MHz, MCSB, 99p¢ duty cyce) WLAN 45 | 496%
10716 | AAA | IEEE 802.11ax {40MHz, MCS8, 99pc duty cycie) WLAN 30 | 296%
717 AAA | IEEE 802 11ax {40MHz, MCS10, 89pc duty cyde) WLAN .48 196 "%
71 AAA | IEEE 802.11ax {40MHz, MCS11, 99pc duty cydle) WLAN .24 +986%
7 AAA | IEEE 802.11ax (80MHz, MCSO, WLAN 881 +96% |
| 10720 | AAA | IEEE 802.11ax (80MHz, MCS1, 80pc duty cyck) WLAN 887 | 296%
10721 | AAA | IEEE 802.11ax (80MHz, MCS2, S0pc duty cyce) WLAN 76 | £96% |
0722 AAA | [EEE 802.118x {80MHz, MCS3 WLAN .58 196 %
0723 | AAA_| IEEE 802.11ax (80MHZ, 1CS4, S0pc duty cyck) WLAN 70 | 396% |
0724 | AAA_ | IEEE 802 11ax (80MHz, MCSS5, 80pc duty cycle) WLAN 590 | +96 %
10725 | AAA | IEEE 802 11ax (0MHz, MCS6, S0pc duty cycle) WLAN 74 | +96%
10726 | AAA | IEEE 802.11ax {80MHz, MCS?, 90pc duty cyck) WLAN 372 | +96%
10727_| AAA | IEEE 802 11ax (BOMHz, MCSB, 90pc duty cycle) WLAN 86 | £96%
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10728 | AAA | IEEE B02.11ax (B0MHz, MCSS, 90pc duty cycie) WLAN 865 | 296%
10729 | AAA | IEEE 802.118x {80MHzZ, MCS10, 90pc duty cycle) WLAN B64 | 9.0 %
10730 | AAA_| IEEE 802.11ax (80MHz, MCS11, 90pc duty cycls) WLAN 567 | =096 %
10731 | AAA | IEEE 802 11ax {80MHz, MCSO0, 99pc duty cycle) WLAN 842 | 08%
10732 | AAA | IEEE B02.11ax (30MHz, MCS1, 99pc Guty cycs) WLAN 46 | 296 %
10733 | AAA_| IEEE 802 11ax (80MHz, MCS2, 89pc duty cycie) WLAN 40 | 296 %
10734 | AAA | IEEE BO2 11ax (B0MHZ, MCS3 d WLAN 26| 96 %
10735 | AAA | IEEE B02 11ax (B0MHz, MCSA, S8pc duty cyce) WLAN 33 | 296 %
10736 | AAA | IEEE 802 11ax (BO0NS4z, MCS5 WLAN 27 | £96%
10737 | AAA | IEEE BOZ 11ex (80MHz, MCSS, WLAN 36 | +96% |
10738 | AAA | IEEE B02 11ax (B0MHz, MCS7, 99pC duty cycks) VILAN 42 | $96%
10739 | AAA | IEEE 802 11ax MCS8, WLAN 29 | +96%
10740 | AAA | IEEE B0Z 11ax MCS WLAN 48 | 06 %
10741 | AAA | IEEE B0Z.11ax (8 m!: MCS10, egpcs my! . cyaeE) WLAN 40 | +96%
10742 | AAA | IEEE 802 11ax (B0MHz, MCS11, Bpc duty cycie) WLAN 343 | +96%
10743 | AAA | IEEE BD2 11ax (160MHz WLAN 804 | +96
10744 | AAA | IEEE B02.1%ax (160MHz, MCS1, 90pc duty cycle) WLAN G516 | +96%
10745 | AAA | IEEE B02.11ax (16084Hz, MCS2, 80pc duty cycle) WLAN 883 | +96% |
10746 | AAA | IEEE B02.11ax (160MHz, MCS3, WLAN 811 | $96% |
10747 | AAA | IEEE BOZ 11ax (160MHz, MCS4 d WLAN 904 | £06% |
10748 | AAA_| IEEE B2, 11ax (160Miz, MCS3, 90p¢ duly cycle} WLAN 53| +06% |
10749 | AAA | IEEE B0Z2.11ax (160MHz. MCS6, 90pe duty cycle) WLAN 80 | +96%
10750 | AAA | IEEE B02.11ax (160MHz MCS7, 90pc duty cycle) WLAN 79| +9.6%
10751 | AMA_| IEEE B02.11ax (100MHz, MCS8, S0pe: duty cycle) WLAN B2 | £06%
10752 | AAA | IEEE B02.118x (160MHz, MCSS WLAN B1 | +06% |
10753 | AAA | IEEE 802.11ax (160MHz, MCS10, 00pe duly cycla) WLAN 00 | £06%
10754 | AAA | IEEE 802.11ax {160MHz, MCS11. 80pc duty cycle) WLAN 84 | +06%
10755 | AAA | IEEE 802 11ax (180MHz, MCS0, 98pc duly cycle) WLAN 864 | =0B%
10756 | AAA | IEEE 802 11ax {(160MHz, MCS1, wmﬁ WLAN B77 | £06%
10757 | AAA_| IEEE 802.11ax (160MHz, MC WLAN BI7 | 206%
10768 | AAA | IEEE 802 11ax (160MHz, MCS3, 89pc d_ntx cydio WLAN 669 | 206 %
10750 | AAA_| IEEE 80211ax {160MHz, MCS4, 99pc duty cyce WLAN 558 | =98 %
10760 | AAA | IEEE 802 11ax {160MHz, MCS5, 98pc duty cycle WLAN 49 | =96 %
10761 | AAA | IEEE 802 11ax [160MHz, MCS6, 99pc duty cyce) WLAN 858 | +9.6%
10762 | AAA | IEEE 802.11ax (160MHz, MCST, WLAN 49| 06 % |
10763 | AAA | IEEE BOZ 11ax (160MHz, MCSB, 39pc duty cyce WLAN 53 | 496 % |
10764 | AAA | IEEE 802 11ax (160MHz, MCS8 WLAN 354 | 96%
10765 | AAA | IEEE B02 1 Tax (160MHz, MCS10, 99pe duty cyda) WLAN 54| $9.6% |
10766 | AAA | IEEE 802 11ax (180MHz, MCS11 WLAN 51 | 496 %
10767 | AAA | 5G NR (CP-OFDM, 1 RB, 5 MHz, QFSK, 15 kHz) 5G NR FR1 99 | 96 %
TDD
10768 AAA | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 15 kiH2) SGNR FR1 8m +96%
TOD
10768 | AAA | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 15 kHz) SGNRFR1 | 801 | t96%
TDD
10770 | AAA | 56 NR (GP-OFDM, 1 RB, 20 MHz, QPSK, 15 kHz) SGNRFR1 | 802 | +86%
70D
10771 | AMA | 5G NR (CP-OFDM, 1 RB, 25 MHz, GPSK, 15 kHz) SGNRFR1 | 802 | £06%
D0
10772 | ARA | 5G NR (CP-OFDM, 1 RB, 30 MHz, QFSK, 15 kHz) SGNRFRT | 823 | +96%
DO
10773 | AAA | 5G NR (CP-DFDM, 1 RB, 40 MHz, QPSK, 15 kHz) SGNRFRY | B03 | +06%
100
10774 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, QFSK, 15 kHz) GGNRFR1 | 802 | +96%
TOD
10776 AAA | 5G NR (CP-OFDM, 50% RB, 10 MHz, QPSK, 15 kHz} 5G NRFR1 B8.30 +96%
TOD
10778 | AAA | 5G NR (GP-OFDM, 50% RB, 20 MHz, QPSK, 15 kHz) EGNRFR1 | B34 | £96%
TDD
10780 | AAA | 6G NR (CP-OFDM, 50% RB, 30 MHz, GPSK, 15 kHz) SGNRFR1 | 848 | 266%
TDD
10781 | AAA | 5G NR (CP-OFDM, 50% RB. 40 M-z, OPSK, 15 kHz} SGNRFR1 | 838 | 206%
TOD
110782 | AAA | 5G NR (CP-OFDM, 50% RB. 50 MHz, QPSK, 15 kHz) 5GNRFR1 | 843 | +96%
TDO
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10783 | AAK | 5G NR (CP-OFDM, 100% RB, 5 MHz, GPSK. 16 kiHz) SGNRFRI | 631 | 296%
10784 | AAA™ | 5G NR (CP-OFDM, 100% RB, 10 MHz. QPSK, 15 kiz) ;gom‘rﬁ? 820 | 2068%
10785 | ARA | SG NR (CP-OFDM, 100% RB, 15 MHZ GPSK, 15 kH#) ST e o 96 % |
10786 | AMA | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 15 kiHz) ;go NRFRt | 835 | 496 %
10787 | AAA | 5G NR (CP-OFDM. 100% RB, 26 MHz. QPSK, 15 kHz) wm;m_ria B4 | 06 %
10788 | AAA | 5G NR (CP-OFDM. 100% RB, 30 MHz. QPSK, 15 ki) gﬂ FRT | 839 | 206%
10783 | AAA | 5G NR (GP-OFDM, 100% RB, 40 MHz, GPSK, 15 kHz) ng%n FR1 | 837 | +06%
10780 | AAA | 5G NR (CP-OEDM, 100% RB, 50 MHz, QPSK, 15 kHz) Ysg%n FRY | 839 | 06%

10781 | AAA | 5G NR (GP-OFDM, 1 RB, 5 MHz, GPSK, 30 KHz) ng‘?m FRT | 783 | 06%
10782 | ARA | 5G NR (CP-OFDM, 1 R8, 10 MHz, GPSK, 30 kHz) ng‘:m FRT | 762 | +96%
10793 | AAA | 56 NR (CP-OFDM, 1 RS, 15 Mz, QPSK, 30 kHz) g?m FR1 | 705 | +86%
10784 | AAA | 5G NR (CP-OFDM, 1 RS, 20 MHz, QPSK, 30 kHz) ngt:m FR1 | 7.82 | 96 %
10785 | AMA | 5G NR (CP-OFDM, 1 RB, 25 MHz, OPSK, 30 kHz) %sb‘oﬁn_mt 784 | £96%
10706 | AAA | 50 NR (CP-OFDM, 1 RS, 30 MHz, QPSK, 30 kHz) ngc:qa FR1 | 782 | t96%
10797 | AAA | 5@ NR (CP-OFDM. 1 RB. 40 MHz, GPSK, 30 &Hz) ;go NRFRT | 801 | +66%

10788 | AMA | 5G NR (GP-OFDM, 1 RB, 50 MHz, GPSK, 30 kHz) ng?«n FRT | 760 | 06 %
10799 | AAR | 5G NR (CP-OFDM. 1 RB. 60 Mz, GPSK, 30 kHz) g?m FR1 | 703 | t06%
10807 | AMA | 5G NR (CP-OFDM, 1 R8, B0 MHz, OPSK, 30 kHz) ng?m FR1 | 7.69 | 0.6 %
10802 | AAA | 5G NR (CP-OFDM, 1 RB, 90 Mz, GPSK, 30 kHz) ngoun FRT | 7.87 | 9.6 % |
10803 | AAA | 5 NR (CP-OFDM. 1 RB, 100 MHz, QPSK, 30 kHz) ng?m FRY | 783 | z06%
10805 | AAA | 5G NR (GP-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) ng%n FR1 | B34 | £0.6%
10806 | AAA | 6G NR (CP-OFDM, 50% R, 15 MHz, QPSK, 30 kHz) goua FR1 | 837 | £06%
10808 | AAA | 5G NR (CP-OFDM, 50% R, 30 MHz, QPSK, 30 kHz) ng:m FR1 | 834 | z96%
10810 | AAA | GG NR (CP-OFDM, 50% RS, 40 MHz, QPSK, 30 kHz) ;g?wn FRT | B34 | 296 %
10812 | AAA | 5G NI (CP-OFDM, 50% R, 60 MHz, QPSK, 30 kHz) ;gom FRT | B35 | 206%
10817 | ABA | 6G NR (CP-OFDM, 100% RB. 5 MHz, QPSK, 30 kHz) xm FRY | B35 | =06%
10818 | AAA | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) ;go NRFR1 | 634 | £9.6 %
10819 | AAA | 5G NR (CP-OFDM, 100% R, 15 MHz, QPSK, 30 kHz) gm FR1 | 833 | 296%
10820 | AAA | 5G NR (CP-OFDM, 100% RB. 20 MHz, QPSK, 30 kHz) 5%3« FR1 | 830 | 296%
10821 | AAA | 50 NR (CP-OFDM, 100% RB, 25 MHz, GPSK, 30 kHz) g?«n FR1 | BAT | 206%
10822 | AAA | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) gg«‘i‘rﬁ 841 | t96%
10823 | ARA | 5G NR {CP-OFDM, 100% RS, 40 MHz, GPSK, 30 kHz) ;g?an FR1 | 8.36 | +96%
10824 | ARA | 5G NR (CP-OFDM, 100% RB, 50 Mz, GPSK, 30 kHz) .IT.EZ«R FR1 | 8.38 | +06%
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10825 | AAA | 5G NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) SGNRFRY | BA1 | 296%
10827 | AAA | 5G NR (CP-OFDM, 100% RB, 80 MHz, GPSK, 30 kHz) sTg%n FRY | B42 | 296 %
10828 | AAA | 5G NR (CP-OFDM, 100% RB, 90 Mrz, QPSK, 30 kHz) 51-3?« FR1 | 843 | 196%
10829 | AAA | 5G NR (CP-OFDM, 100% RE, 100 MHz, GPSK, 30 kHz) E?m FR1 | B840 | z06%
10830 | AAA | 5G NR (CP-OFDM, 1 RB, 10 MHz, GPSK, 60 kHz) STg?dR FR1 | 763 | 296%
10831 | AAA | 5G NR (CP-OFDM. 1 R8, 15 MMz, QPSK, 60 kHz) ng%n FR1 | 773 | 296%
10832 | AAA | 5G NR (CP-DFDM. 1 RB. 20 MHz, GPSK, 60 kHz) ng‘:m FR1 | 7.74 | 266%
10833 | AAA | 5G NR (CP-OFDM, 1 RB, 25 Mz, QPSK, €0 kHz) g%a FR1 | 770 | 86 %
10838 | AAA | 5G Nt (CP-OFDM, 1 RB, 30 MHz, OPSK, 60 kHz) ngc:m FRT | 775 | £66%
10835 | AAA | 5G NR (GP-OFDM, 1 RB. 40 Mz, GPSK, 60 kHz) g‘:\m FR1 | 7.70 | 296%
10836 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, GPSK, 60 kHz) g‘im FR1 | 766 | £66%
10837 | AAA | 5G NR (CP-OFOM, 1 RB, 60 Mz, OPSK, 60 kHz) ng%ﬁr'm 768 | +96%
10838 | AAA | 5G NR (CP-OFDM, 1 RB, 80 MHz, QPSK, 60 kHz) g?un FR1 | 770 | 96%
10840 AAA | 5G NR (CP-OFDM, 1 RB, 20 Mz, QPSK, 60 kHz) ngt:lﬂ FR1 767 t86%
10841 | AAA | 5G NR (CP-OFDM, 1 RB, 100 Mz, QPSK, 60 kHz) %ﬁ"r‘h? 771 | t956%
10843 | AAA | 5G NR (CP-OFDM, 50% RB, 15 MHz, QPSK, 60 kHz) 13% FRT | 249 | £96%
10842 | AAA | 5G NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 60 kHz) ;g?m FR1 | 634 | £86%
10B4E | AAA | 5G NR (CP-OFDM, 50% RB. 30 MHz, QPSK, 60 kHz) sTg?m FR1 | 841 | z96%
10854 | AAA | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 60 kHz) ;gt;m FR1 | B34 | £9.46%
10855 | AAA | 5G NR (CP-OFDM, 100% RB, 15 MHZ, QPEK, 60 kHz) stg?wﬁ: B36 | £90%
10858 | AAA | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK. 60 kHz) ng?vn FR1 | 837 | =06%
10857 | AAA | 5G NR (CP-OFDM, 100% RB. 25 MHz, GPSK, 60 kHz) ;gonn FR1 | 535 | £006%

70858 | AAA | 5G NR (CP-OFDM, 100% RB. 30 MHz, GPSK, 60 kHZ) g%n-sm 636 | t96%
10858 | AAA | 5G NR (GP-OFDM, 100% RB, 40 MHz, QPSK, 60 kHz) ngom FRY | 834 | 06%
10860 | AMA | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 60 kHz) ;gom FR1 | B41 | 286 %
10861 | AAA | 5G NR (CP-OFDM, 100% RS, 60 MHz, QPSK, 60 kHz) g?m FR1 | B40 | 96 %
10883 | AAA | 5G NR (CP-OFDM, 100% RB, B0 MHz, QPSK, 60 kHz) Ig?va FR1 | B41 | z96%
10864 | AAA | 5G NR (CP-OFDM, 100% RB. 00 MHz, QPSK, 60 kHZ) gom FRY1 | B3T | 296 %
10865 | AAA | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK. 60 kHz) ;g?m FRY | B4l | z06%
10866 | AAA | 56 NR (DF T-5-OFDM, 1 RB, 100 MHz QPSK, 30 kHz) ngom FR1 | 568 | £96 %
10668 | AAA | 5G NR (DFT-5-OFDM, 100% RS, 100 MHz, QPSK, 30 kHy) ngum FR1 | 689 | z96%
10865 | ASA | 5G NR (DFT-8-OFDM, 1 R8, 100 MHz, QPSK. 120 kHz) ngl:mm 575 | t96 %
10870 | AAR | 5G NR (DFT-5-OFDM, 100% RB8, 100 MHz, QPSK, 120 kHz) :scggm FRZ | 586 | 296%
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10871 | ARA | 5G NR (DFT-5-OFDM, 1 RB, 100 MHz, 16QAM, 120 kHz) SGNRFRZ | 575 | £06%
10872 | AAA | 5G NR (DFT-5-OFDM, 100% RE, 100 Miz, 16QAM, 120 kHz) g':m FRZ | 652 | £+96%
10873 | AAA | 5G NR (DFT-s-OFDM, 1 R, 100 MHz, 6G4QAM, 120 kHzZ) rsg?m FRZ | 661 | £06%
10874 | ARA | 5G NR (DFT-s-OFDM, 100% RB, 100 MiHz, GIQAM, 120 KHz) '53'?« FRZ | 665 | z965%
10875 | AMA | 5G NR (CP-OFDM, 1 RS, 100 MHz, QPSK. 120 kHz) ;g?m FR2 | 7.7 | £9.6%
10876 | AAA™| 5G NR (CP-OFDM, 100% RB, 100 Mriz, GPSK, 120 kriz) %E‘R FR2 | 839 | z08%
10677 | ARA | 5G NR (CP-OFDM, 1 RS, 100 MHz, 16QAM, 120 kHz) SGNRFRZ | 785 | +8.6%

10878 | AAA | 5G NR (CP-OFDM, 100% RB, 100 Mz, 16QAM, 120 kHz) g?m FR2 | 841 | z06%
10678 | AAA | 5G NR (CP-OFDM, 1 RB, 100 MHz, 64QAM, 120 kHz) g?m FR2 | B12 | £06%
10BEG | AAA | 5G NR (CP-OFDM, 100% RB, 100 Mz, 6AQAM, 120 kHz) g?m FR2 | 838 | 96 %
10881 | AMA | 5G NR (DFT-2-OFDM. 1 RB. 50 MMz, QPSK, 120 kHz) :cﬁn FRZ | 575 | z06%
10882 | AAA | 5G NR (DF T-s-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) mn FRZ | 506 | £06%
10683 | AAA | 5G NR (DFT-5-OFDM, 1 RS, 50 MHz, 16QAM, 120 kHz) ng?qn FR2 | 657 | £96%
10884 | AAA | SG NR (DFT1-5-OFDM, 100% RB, 50 MHz, 160AM, 120 kiHz) Ysgzn FR2 | 650 | 95%
10685 | AAA | 5G NR (DF T-5-OFDM. 1 RB, 50 MiHz, 64QAN, 120 kHz) nggm FRZ | 661 | £06%
10886 | AAA | 6G NR (DFT-5-OFDM, 100% RB, 50 MHZ GA0AM, 120 kiz) scm?m FRZ | 665 | £95%
10887 | AAA | 5G NR (CP-OFDM. 1 RB, 50 Mz, GPSK, 120 kHZ} g:m FR2 | 716 | t96%
10888 | AAA | 5G NR (CP-OFDM. 100% RB, 50 MHz QPSK. 120 kHz) ;g?wa FRZ | B35 | z96%
10889 | AAA | 5G NR (CP-OFDM, 1 KB, 50 MHz. 160AM, 120 kHz) srgo NRFRZ | BO2 | 29.6%
10890 | AAA | 5G NR (CP-OFDM, 100% RB, 50 MHz, 16QAM, 120 kHz) ngom FRZ | BAD | 296 % |
10891 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHZ G4DAM, 120 kHz) gnm FR2 | B13 | 296%
10892 | AAA | 5G NR (CP-OFDM, 100% RB. 50 MHz, 6G3QAM, 120 kHz] %Zm FR2 | B4l | 296%

¥ Uncestainty & determinsd using the max. devistion free linesr responss spoking rectanguier datriution snd is expressed lof the squars of the
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Calibration Laboratory of

y SN~ Schwatzerischer Kalibrierdienst
Schmid & Partner %@ 2 Service sulsse d'étalonnage
Engineering AG G Sorvizio svizzero di taraturs
Zeughsusstrasse 43, 8004 Zurich, Switzerland 2 /.ﬁ\“\“ S Swiss Calibration Service
Accradited by the Swiss Accrediation Sendcs (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltilaterat Agraemant for the recognition of calibration certificates

cuent  HCT (Dymstec)

Calibrabon procodura(s)

Calrabon date: Mz’.m’

This calibeabion cerdificate documants the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertaintios with confidence protability are givan on the following pages and are part of 1ha canificaie.

All catbrations have been conuctad In the ciosed laboratory taciity: enveonmen! temperature {22 + 37°C and humidity < 70%

Calibestion Equipment used (MSTE entical for calibrstion)

Primary Standards D # Cal Date (Canificate No.) Scheduled Calibration
Powar meter NRP SN: 104778 03-Apr-19 {No. 217-02892/02003) Ape20

Power sensor NRP-Z31 SN: 103244 03-Apr-19 (No. 217-02892) Ape20

Power sensor NRP-281 SN 103245 03-Apr-18 (No. 217-0289%) Ape20

Referance 20 dB Aftanuator SN: 5058 (20k) 04-Agr-18 (No. 217-02894) Ape-20

Typa-N mismalch combinaton SN: 5047.2/ 06327  04-Apr-19 (No. 217-02895) Ape-20

Reterence Probe EXIDV4 SN; 7405 26-Mar-19 (No. EX3-7405_ Mar1g) Mar-20

DAE4 SN: 801 30-Apr-18 (No. DAE4-601_Apr15) Ape-20

Secondary Standards ID ¥ Check Date (in house) Schaduled Chack
Powar meter £44198 SN; GHIFS12475 30-Oct-14 {in house check Feb-18) 1n house choeck: Oct-20
Powar sansor HP 8481A SN; US37292783 07-O0ct-15 (in house check Oct-18) in house check: Oct-20
Power sensor HP 84814 SN: MYA41082317 07-0c2-15 (in house check Oct-18) in house chack: Oct-20
RF generator RAS SMT-06 SN: 100872 15-Jun-15 {in house check Oct-18) in house chack: Oct-20
Netwark Ansbyzer Aglent EB3SBA | SN: US41080477 at-Mar-14 (in bouse chock Oct-18) in house chack: Ocz-19

Calibirated by:

Appraved by:

Issued May 27, 2019

This catbration cartificate shall not be reproduced except in full without weittan appeoval of the kabaratory.
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Schmid & Partner M c Service sulsse d'étalonnage
Engineering AG o A Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland 4 ,‘/ﬁ\\\ W i A S Sswiss Calibration Service
Accradited by tha Swiss Accreditation Service {(SAS] Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreament 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 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) frem hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GH2)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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
paraliel 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.

e 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 reronad uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far a5 not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 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 mha/m
Measured Head TSL parameters (220202)°C 420:8% 0.90 mho/m =+ 6 %
Head TSL temperature change during test <05"C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.25 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1,36 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.40 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied,
Tomperaturo Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mho/m
Measured Body TSL parameters (220x02)"C 55.0+8% 0.97 mho/m =6 %
Body TSL temperature change during test <05°C e e
SAR result with Body TSL
SAR averaged over 1 cm? {1 g) of Body TSL Condition
SAR measured 250 mW Input power 214 Wikg
SAR for nomenal Body TSL parameters normalized to 1W 8.48 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.41 Wkg
SAR for noménal Body TSL parameters normalized to 1W 5.60 W/kg = 16.5 % (k=2)

Cartificate No: D750V3-1014_May18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5480+350
Return Loss ~-245dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.7Q-03iQ
Retumn Loss -47.0d8

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.040 ns |

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

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

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

Additional EUT Data
| Manutactured by | SPEAG
Cartificate No: D750V3-1014_May18 Paged ol B
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DASYS5 Validation Report for Head TSL

Date: 27.05.2019
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: =750 MHz; o = 0.9 S/m; g, = 42; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration:
 Probe;: EX3DV4 - SN7405; ConvF(10.31, 1031, 10.31) @ 750 MHz:; Calibruted: 25.03.2019
e Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

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

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

Reference Value = 58.49 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3,17 Wikg

SAR(1 g) = 2.08 W/kg; SAR(10 g) = 1.36 W/kg

Maximum value of SAR (measured) = 2.79 Wikg

dB
0

-2.40
-4.80
-7.20
-9.60

-12.00

0 dB =2.79 Wikg = 4.46 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 27.05.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1014

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

Medium parameters used: f = 750 MHz; o = 0.97 S/m; & = 55; p = 1000 kg/m’
Yhantom section: Flat Section

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

DASY52 Configuration:
=  Probe: EX3DV4 - SN7405; ConvF(10.6, 10.6, 10.6) @ 750 MHz; Calibrated; 25.03.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
= Phantom: Flat Phantom 4.9 (Back): Type: QD O0R P49 AA; Senal: 1005

« DASYS52 52.10.2(1495);: SEMCAD X 14.6.12(7450)
Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm
Reference Value = 55.01 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 3.22 W/kg

SAR(I g) = 2.14 W/kg: SAR(10 g) = 1.41 W/kg
Maximum value of SAR (measured) = 2.86 W/kg

d8
0

-2.40
4.80 .

7,20 :
-9.60

-12.00

0 dB = 2.86 W/kg = 4,56 dBW/kg
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Impedance Measurement Plot for Body TSL

750.000000 MHz 48.673 0
704.23 p& -301.33m0)

(50 000000 MHz  4.4587 mUJ
-137.14°¢

Chilwg= 20
Chl: St 550,000 MHz op 390 0@_\0‘3

0 00 Ch 1 Avg s 120
Chi: Stat 550,000 MHz  — Stop 950 000 MHz

Certiticate No: D750V3-1014_May19 Page B ol 8

F-TP22-03 (Rev.00) 96 / 158 HCT CO.,LTD.



aCT

FCC ID: A3LSMT307U

Report No: HCT-SR-1912-FI001-R1

HCTCO,LTD
Calibration Laboratory of S, S Schwelzerischer Kallbrierdionst
Schmid & Partner “\9 % (4 (S: Service suisse d'étalonnage
Engineering AG 5 3 Sarvizlo svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzorland N S Swiss Calibeation Service

Accrediad by the Swiss Accrediation Senvics (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

This calration certificate documants the tracaablity to natonal standards;
The measuwemeants and the uncerainties with confidence probabiity are given on tha following papes and ara part of the cartificate

Calibeation Equipment used (M&TE crtical for calbrabion)

Accreditation No.: SCS 0108

anad| Sth 1
s A 2009 1 7.1
realze the physical unis of ts (S1)

All catbrations have been conducted in the closed laboratory faciity: ervironment temperature (22 + 3)°C and humidity < 70%.

Primary Standards o e Cal Date (Centicate No.) Scheduled Calbration
Power meler NP SN 104778 03-Apr-19 (No. 217-02892/020843) Apr-20

Power sansor NRP-281 SN 100244 03-Apr-19 (No. 217-02832) Apr-20

Paower sansor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Feference 20 dB Alienuator SN: 5058 (20k) 048-Apr-19 {No. 217-02854) Apr-20

Type-N mismatch combination SN: 5047 2/ 08327 04-Apr-19 (No. 217-02885) Apr-20

Aeleranca Probe EXIOVA SN: 7349 20-May-19 (No. EX3-7348_May19) May-20

DAE4 SN; 601 30-Apr-19 {No, DAE4-B01_Apr19) Apr20

Secondaty Standards 1D Check Dats (in house) Schedulad Chack
Powar mator E44168 SN: GBE38512475 30-Oct-14 (in house chack Fab-19) In house chack: Oct-20
Power sensor HP 8481A SN: USa72a2783 07-0¢1-15 (in house chack Oct-18) I house check: Oct-20
Powar sangor HP 84814 SN: MY41082317 07-0ct-15 (in house check Oct-18) In house checke Oct-20
RF genarator RAS SMT-08 SN: 100972 15-3un-15 {in houssa check Oct-18) in house check: Cct-20
Nabtwork Analyzer Aghant ES358A | SN: US41080477 31-Mar-14 {in housa check Oct-18) in house checkc Oct-18
Calibrated by

Appraved bry:

This calibeation cenificate shall not be reproduced axcept in tull without writtan approvial of the laboratary,

Caertificata No: DB35V2-441_Aug1e
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HCT COLLTD
Calibration Laboratory of S Schwolzorlschor Kalibrierdienst
Schmid & Partner C  Service suisee détalonnage
Engineering AG Sorvizio svizzero di tarntura
Zeughausstrasse 43, BIDS Zurich, Switzerland S Swiss Calibration Service

hecrediied by the Swiss Accreditation Sarvice (SAS) Accraditation 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 Technigues”, June 2013

b) IEC 62208-1, "“Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: DE3SV2-441_Aug19 Page2 ol 8
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Measurement Conditions

DASY systern configuration, as far as not given on page 1.
DASY Vaersion DASYS v52.102
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz2 = 5mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220+02)"C 425+6% 0.92 mha/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW Input power 2.45 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.69 Wrkg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.58 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.26 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220'C 55.2 0.97 mho/m
Measured Body TSL parameters (220+02)°C 553:+6% D.98 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 245 Whkg
SAR for nominal Body TSL parameters normalized to 1W 9.73 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1,60 Wikeg
SAR for nominal Body TSL parameters normalized to 1W 6.36 Wikg = 16.5 % (k=2)
Certificate No: DE3SSV2-441_Aug19 Page 30l 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5140+05|Q
Return Loss -366dB

Antenna Parameters with Body TSL

Impedance, transformed to feaed point 5240+47iQ
Return Loss -258dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.370 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
sacond arm of the dipoie. 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 explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

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

Additional EUT Data

| Manufactured by | SPEAG
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DASY5 Validation Report for Head TSL

Date: 23.08.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f =835 MHz; 6 = 0.92 S/m; & =42.5; p = 1000 kg/m"
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.89, 9.89, 9.80) @ 835 MHz; Calibrated: 29.05.2019
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 30.04.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA: Serial: 1001

« DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 63.24 V/m; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.45 W/kg: SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3.27 W/kg

=3

2.0

400

18.00

0 dB =3.27 Wikg = 5.15 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 23.08.2019
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441
Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: = 835 MHz: o = (.98 S/m; & = 55.3; p= 1000 kg/m’

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

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.16. 10.16, 10.16) @ 835 MHz; Calibrated: 29.05.2019
« Sensor-Surface: | .4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated; 30.04.2019
« Phantom: Flat Phantom 4.9 (Back): Type: QD 00R P49 AA; Serial: 1005

« DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 59,11 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 3.27 Wikg

80

eg0

18.08

0dB = 3.27 W/kg = 5.15 dBW/kg
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Impedance Measurement Plot for Body TSL
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The Swiss Accreditation Service is one of the signatories to the EA
Multilaterai Agreemeant for the recognition of calibration certificates

Calibration date:

Calbraton Equipment used (METE critical for calibration)

This catbration carfificate documents he tracaabilty to national standards, which realze the physical unds of measurements (SI).
The maasuremants and the uncartainties with confidence probabiity are given on the following pages and are part of the cartilicate.

ummmw&uumwwmmmmmmrcwm<m.

FCC ID: A3LSMT307U Report No: HCT-SR-1912-FI001-R1
HCTCOLLTD
Calibration Laboratory of S, oy Schweizeriacher Kalibriersienst
Schmid & Partner SN=C% (i 8 Service suisse d'étsionnage
Engineering AG = & C' gorvisio svizzero d taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand TS e/ S swiss Catibraion Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

This caltbration certificate shall not be

Primary Standards 1D # Cat Date (Contlicate No.) Scheduled Calbration

Powar meter NRP SN4: 104778 03-Apr-19 (No. 217-02892/02683) Apr20

Powar sansar NRP-Z81 SN: 105244 03-Apr-19 (No. 217-02892) Apr-20

Pawer sansor NAP-Z21 SN: 103245 03-Apr-19 (No. 217-02883) Apr-20

Asdorence 20 dB Attequator SN 5058 {20k) 04-Apr-12 {No. 217-02854) Apr-20

Type-N mismatch combination SN: 5047 2 ) 06327 04-Apr-18 (No, 217-02885) Apr-20

Asference Probe EX3DV4 SN: 7349 29-May-19 (No. EX3-7349_May18) May-20

DAES SN 601 30-Ape-19 (No, DAES-801_Apr19) Apr20

S dary Standards 1= Check Date {in house) Schaduled Check

Power meter E44198 SN GB29512475 30-0ct-14 (In houss check Feb-15) In housa check: Oct-20

Power sensor HP 8481A SN: US37262783 07-0ct-15 {in housa check Oct-18) In house check: Oct-20

Powar sensor HP B4B1A SN MY41082317 07-0¢e-15 (in housa check Oct-18) In hause check: Oct-20

RF generator R&S SMT-06 SN: 100672 15Jun-15 (in house check Oct-18) In hause check: Oct-20

Netwark Analyzer Agilent EB3S8A | SN US41060477 31-Mar-14 (n house check Oct-18) In house check: Oct-19
Name Function

Calbrated by: Menu Sei Laboriory

Approved Ly

produced except in full without writtan approval of the labaratory.

Centificate No: D1800V2-2d015_Ssp19

Page 10(8

F-TP22-03 (Rev.00)

105/ 158

HCT CO.,LTD.



¥
HCT FCC ID: A3LSMT307U Report No: HCT-SR-1912-FI001-R1
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Calibration Laboratory of \\&QZ,’ g Son tvor Katitrierds
Schmid & Partner M C Semvioosuises d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand e /.7’7\\*‘? S Swiss Calibration Service
Accredited by the Swiss Accredtation Seevice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multiiateral 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) 1EC 82209-1, “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.

s 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.

« 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 nomnalized: 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 reg‘)jrted 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%.

Cantificate No: D1800V2-28015_Sep19 Page 20of 8

F-TP22-03 (Rev.00) 106 / 158 HCT CO.,LTD.



¥
aCT Foc

HCT CO,LTD

ID: A3LSMT307U

Report No: HCT-SR-1912-FI001-R1

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,102
Extrapolation Advanced Extrapolation
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 mha/m
Measured Head TSL parameters (220+02)"C 40226% 1.37 mho/m =6 %
Head TSL temperature change during test <05°C —— -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.49 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAH measured 250 mW Input power 4.86 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 20.0 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho'm
Measured Body TSL parameters (220+02)°C 538:x6% 1.50 mha/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 9.48 Wikg
SAR for nominal Body TSL parameters normalized to 1W 38.3 W/kg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAH measured 250 mW input power 5.01 Wikg
SAH for nominal Body TSL parameters nommalized to 1W 20.2 W/kg = 16.5 % (k=2)

Certificate No: D1800V2-2d015_Sep19
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 44850-28jQ
Retum Loss -288d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4320-34 Q2
Retum Loss -21.8dB

General Antenna Parameters and Design

I Electrical Delay (one direction) I 1.12t 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 semirgid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipale arms in order to 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 overali dipole length s still
according to the Standard.

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

Additional EUT Data

| Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 19.09.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d015

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

Medium parameters used: f = 1800 MHz; o = 1.37 S/m; & = 40.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349: ConvF(8.64, 8.64, 8.64) @ 1800 MHz; Calibrated: 29.05.2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

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

DASYS52 52.10.2(1504), SEMCAD X 14.6.12(7470)

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

Reference Value = 108.6 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 9.49 W/kg: SAR(10 g) = 4.96 W/kg

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

W

400
LR
1200
16.90
21,00

0dB =149 W/kg = 11.73 dBW/kg
C—emhcale No: D1800V2-2d015_Sep19 Pagesal8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1800V2 - SN:2d015

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

Medium parameters used: = 1800 MHz; o = 1.5 S/m; & = 53.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e  Probe: EX3DV4 - SN7349: ConvF(8.44. 8.44, 8.44) @ 1800 MHz: Calibrated: 29.05.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 103.9 V/m: Power Drift =-0.03 dB

Peak SAR (extrapolated) = 16.8 Wrkg

SAR(1 g) = 9.48 W/kg: SAR(10 g) = 5,01 W/kg

Maximum value of SAR (measured) = 14.4 Wikg

=3

1500

2080

0dB =144 Wikg=11.58 dBW/kg

Centificate No: D1800V2-2d015_Sep19 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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mmwmmmmmmm
mmmmumammbma
Wmmnwmdmm

Calorabon aate

mmmmmmmmmmmuwmmmum;, cal units of W5 (S1).
The measurements and tha mmmmmwnwmmwmmmmmumm.

mmmmmhmmwmwmwmmmm:arcmmmmm.

Calbrabon Equipment used (MSTE critical far calibration)

Prmary Standands # Cad Data (Cedilicaie No.) Scheduied Calbration

Power meler NAP SN: 104778 D4-Apr-18 (No. 217-02672/02673) Apr-19

Power sansor NRP-281 SN 103244 04-Apr-18 (No. 217-02672) Ape-19

Power sensor NRP-ZB1 SN- 103245 D4-Ape-18 (No, 217-02673) Ape19

Rufarance 20 08 Attenuator SN: 5058 (20K) O4-Ape-18 (No. 217-02882) Apr19

Type-N mismatch combination SN:5047.2/06327  04-Apr-18 (No, 217-02683) Aprig

Raference Probe EX3DV4 SN: 7348 31-Dec-18 {No. EX3-7349_Dect8) Dec-19

DAE4 SN: 601 04-Cct-18 (No. DAE4-601_Octt8) Oct-18

Sacondary Standards (] Chack Date (in house) Schaduled Check

Fower metor E44198 SN GB39512475 07-0ct-15 (in house chack Feb-19) In house check: Oct-20

Powar sensar HP 8481A SN USaT29e2783 07-Oct-15 (in house chack Oct-18) In house chack: Cct-20

Power sensar HP 8481A SN; MY 41082317 07-0ct-15 (in house chack Oct-18) In house check: Oct-20

RF ganarator RAS SMT-06 SN; 100872 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Natwoek Analyzer Agilent EB358A | SN: US41080M77 31-Mar-14 (i house check Oct-18) In housa check: Oct-19
Nama Function

Approvad by

mmmmamnmmmmmmmmmmmnw,

Issued. February 21, 2018
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Calibration Laboratory of

S Schwelzerischer Kalibrierdlenst
Schmid & Partner ¢ Service suisse détalonnage
Engineering AG Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accroditation Senvice (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Centificate No: D1900V2-54032_Feb19 Pago 20t 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1900 MHz 2 1 MMz
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220C 40,0 1.40 mha/m
Measured Head TSL parameters (220+02)°C 409 :6% 1.38 mho/m + 6 %
Head TSL temperature change during test <05°C —een -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.87 Wikg
SAH for nominal Head TSL parameters normalized to 1W 40.0 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 517 Wiy
SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The loflowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220=02)°C 536+6% 1.47 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 9.71 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.13 Wiy
SAR for nominal Body TSL paramaters normatized to 1W 20.8 Wikg = 16.5 % (k=2)
Certificate No: D1900V2-50032_Feb19 Page 30f8
F-TP22-03 (Rev.00) 115 /158 HCT CO.,LTD.
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4880+66 10
Retum Loss -236dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 660Q+67jQ
Return Loss -222d8

General Antenna Parameters and Design

| Efectrical Delay (0w direction) | 1.198 ns

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

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefore short-circulted 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 dipoie length is stlll
according to the Standard

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

Additional EUT Data

| Manufactured by [ SPEAG |

Certificats No: D1900V2-5d032_Feb19 Page 4 ol 8
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DASYS Validation Report for Head TSL

Date: 21.02.2019
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.38 S/m; &, =40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26) @ 1900 MHz: Calibrated: 31,12.2018
« Sensor-Surface: L.4mm (Mechanical Surface Detection)
» Elecuonics: DAE4 Sn601; Calibrated: 04.10.2018
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
e DASYS252.10.2(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=3mm, dy=5mm, dz=5mm
Reference Value = 109.8 V/m; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 18.2 W/kg

SAR(I g) = 9.87 W/kg: SAR(10 g) = 5.17 W/kg
Maximum value of SAR (measured) = 153 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =153 W/kg = | |.85 dBW/kg

Certificate No: D1800V2-5¢032_Feb19 Page 50l 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 21.02.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.47 S/m; g, = 53.6; p = 1000 kg/m"
Phantom section: Flat Section
Measurement Standard; DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY32 Configuration;
» Probe: EX3DV4 - SN7349; ConvF(8.23, 8.23, 8.23) @ 1900 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 04.10.2018
e 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=5Smm, dy=5Smm, dz=5mm
Reference Value = 104.5 V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 17.3 W/kg

SAR(I g) =9.71 W/kg; SAR(10 g) =5.13 W/kg
Maximum value of SAR (measured) = 14.6 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 14.6 W/kg = 11.64 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ol I Schweizerischer Kalibrierdienst
Schmid & Partner : &'//ﬁ' !o C Service suisse d'étalonnage
Engineering AG 5 & Servizio svizzero di taratura
Zeughausatrasse 43, 8004 Zurich, Switzerdand 'zmx" ‘\.a’ S  Swiss Calibration Service

Accraditad by the Swiss Accreditation Sesvico (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

Caliteation procedinms(s)

Callbration date:

W Sip_ 17487

! 3%

4 A2y 1 7.1

5001 /9.1 |

This calibration cartificate tocumants the tracasbilty to natonal sl i

Catbration Equipment used (METE critical for calbration)

ySICE units of maasurements (SI).
Tha maasuremants and tha uncartanties with confidance probakbdity are glven on the following pagas and are part of Ihe canificats,

Al calibrations have baen conductad in he cloead laboratory faciity: emvirenment lemperature (22 + 3)°C and humidity < 70%.

Calibrated by;

This calltiration cerificala shall not be reproduced excepl in full wihout witten epproval of the laboratory.

Primary Standards D& Cal Date (Cortficata No.) Schaduled Calbration

Power matet NRF SN: 104778 0G-Ape-19 (No. 217-02882/02883) Ape-20

Power sensor NAP-291 SN: 103244 03-Ape-19 (No. 217-02892) Ape20

Power sensor NAP.291 SN: 103245 03-Apr-19 (No. 217-02893) Apr20

Raterance 20 dB Attanuator SN: 5058 (20k) DE-Apr-19 (No. 217-026894) Ape20

Type-N missnatch combination SN: 5047.2 /06327 D4-Apr-19 (No. 217-02E35) Apr-20

Raterence Probe EX30V4 SN: 7340 29-May-18 (No. EX3-7340_May19) May-20

DAE4 SN: 801 30-Apr-19 (No. DAE4-E01_Apr18) Apr-20

Secondary Standards 10 ¥ Check Date (in house) Scheduied Check
Powar metor E44198 SN GB39512475 BMct14 {In housa check Feb-19) In house check: Oct-20
Powar sansor HP 8481A SN US3r2s2783 07-0ct-15 {In housa check Oct-18) In house check: Oct-20
Pawar sensor HP 8481A SN MY41002317 07-0ct-15 {In house check Oct-18) In house chack: Oct-20
RF genarator HAS SMT-05 SN 100872 15-Jun-15 (n houss check Oct-18) In houss check: Oct-20
Network Anatyzer Agllent E8358A | SN US£1080477 31-Mar-14 (In housa cheok Oct-18) In house check: Oct-19

Issued: August 26, 2019
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Calibration Laboratory of

' S Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage
Engineering AG C  Servisio svizzero ditarstura

Zeughsusstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accrodited by the Swiss Accreditation Sarvics (SAS) Accreditation No.: SCS 0108

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

Muttilateral Agr 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 to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) |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.

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.

e 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,102
Extrapolation Advanced Extrapolation
Phantom Medular Fat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2300 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 39.5 1.67 mha/m
Measured Head TSL parameters (220+0.2)°C 384=6% 1.67 mho/m £ 6 %
Head TSL temperature change during test <05°C e v
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.2 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 48.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAHA measured 250 mW input power 5.85 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 529 1.81 mho/m
Measured Body TSL parameters (22.020.2}°C 512+6% 1.84 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 11.9 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

46.8 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW Input power 571 Wikg
SAR for nominal Body TSL parameters normalized to W 22.6 Wikg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformad to feed point 4040-221Q

Raturn Loss -328dB
Antenna Parameters with Body TSL

Impadance, transformed to fesd point 4530-14jQ

Retum Loss -25.7d8
General Antenna Parameters and Design

| Etectricat Detay (one direction) | 1171 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 conducter of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms In order to improve matching when loaded according 10 the pasition as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

acocording to the Standard.

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

feadpoint may be damaged

Additional EUT Data

[ Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 26.08.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2300 MHz: Type: D2360V2; Serial: D2300V2 - SN:1010

Communication System: ULD 0 - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz; o = 1.67 S/m; 2. = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.15, 8.15, 8.15) @ 2300 MHz; Calibrated: 29.05.2019
Sensor-Surtace: L.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 30.04.2019

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

DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 116.3 V/m: Power Dnift = 0.00 dB

Peak SAR (extrapolated) = 23,7 Wikg

SAR(1 g) = 12.2 W/kg; SAR(10 g) = 5.85 W/kg

Maximum value of SAR (measured) = 19.8 Wikg

1380

thao

2380

0dB =198 W/keg = 12,97 dBW/kg
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Impedance Measurement Plot for Head TSL
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HCTCO,LTD

DASYS Validation Report for Body TSL

Date: 26.08.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz; o = 1.84 S/m; & = 51.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.18, 8.18, 8.18) @ 2300 MHz; Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Senal: 1002

« DASYS5252,10.2(1504); SEMCAD X 14.6.12(7470)

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 = 108.0 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 22.8 Wikg

SAR(I g) = 11.9 W/kg: SAR(10 g) =5.71 W/kg

Maximum value of SAR (measured) = 19,0 Wikg

0dB = 19.0 Wikg = 12.79 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMT307U Report No: HCT-SR-1912-FI001-R1
HCT CO,LTD
Calibration Laboratory of S, reomm Schwelzerischer Katibrierdienst
Schmid & Partner % -y S s.m«-n:.caw
Engineering AG e C  sorvizio svizzoro di tarsturs
Zeughausstrasse 43, 8004 Zurich, Switzerland AN %/ 'S swiss Caiibration Service

Accredied by the Swiss Accredration Sarnvica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No: SCS 0108

ot o A

(5345 W1 703 17 Ha?
I T ,)‘_,; Py
dation Sources between 0.7-3 GHz

-

Calbration procadura(s)

Calbration date

This calibraton cerifcate documents the traceatiity to national standards, which realize the physical units of measurements |SI).
The measurements and he uncertaintios with confidence probabiity are given on the following pages and are pan of the certfficate

All calbrations have been conducted in the closed laboratary facilty: environment temperature (22 = 3)°C and humnidity < 70%

Calibration Equipmant used (MATE crsical tor calbration)

Primary Standards 10 ¥ Cal Date (Centificate No ) Scheduled Calibeation

Power meter NAP SN: 104778 O4-Ape-18 (No. 217-0267202673) Apr-19

Powar sensar NRP-Z91 SN: 103244 O4-Apr-18 (No, 217-02672) Ape-18

Pawar sansor NRP-Z91 SN: 103248 4-Ape-18 (No. 217.02873) Apr19

Refgrence 20 dB Attaruator SN: 5058 (20k) 04-Ape-18 (No, 217-02682) Ape8

Typa-N mismatch combination SN 6047.2/ 06327 (4-Apn18 (No. 21702683) Apr19

Reterence Probe EX30V4 SN: 7349 31-Dac-18 (No, EX3-7348_Dec18) Dec-19

DAE4 SN 60 04.0ct-18 (No. DAE4-601_Oct18) Oct-19

Secondary Standards D Chack Dats (n house) Schaduled Chack

Power matar EPM-4424 SN: GB37480704 07-0ct-15 {in house check Oct-18) in house check: Oot-20

Power sensor HP 8481A SN: USar2e27aa 07-0Oct-15 {in house check Oct-18) In housa check: Cct-20

Power sensor HP 84814 SN: MY£1082317 07-0Oct-1% {in housa check Oct-18) in housa check: Oct20

AF generator ASS SMT-06 SN: 100872 15-Jun+15 (in house cheak Oct-18) In housa check: Oct-20

Network Aralyzer Agilent EB353A | SN: US41080477 31-Mar-14 (in house chack Oct-18) In housae check: Oc1-19
Name ) chﬁm Signature

Approved by. Katia Pokovic

This calibration cemficate shall not ba reproduced axcept mn full without weittan approval of the laboratory

tssued. January 28, 2019
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HCTCO,LTD

Calibration Laboratory of s, s thor Kalltwierds

Schmid & Partner SS= % 2 Service suisse d'étalonnage
Engineering AG S S Servizio svizzoro dl taratura

Zeughausstrassa 43, 8004 Zurich, Switzerland % nﬁw‘? S swiss Calibration Service

Accrediied by the Swiss Accreditation Sevvice [SAS) Accreditation No.: SCS 0108

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

Multiiateral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not on page 1.
DASY Version T‘“’“ DASYS v52.10.2
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mha/m
Measured Head TSL parameters (22.0+0.2)°C J78+6% 1.87 mho/m £ 6 %
Head TSL temperature change during test <05°C e e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 @) of Head TSL Condition
SAR measured 250 mW input power 13.3 Wiy
SAR for nominal Head TSL parameters normalized to 1W 51.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measured 250 mW Input power 6.14 Wiy
SAR for nominal Head TSL parameters nomalized to 1W 24.2 Wikg = 16.5 % (k=2)

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

Antenna Parameters with Head TSL

Impedance, transformed to feed point 360 +55j0
Return Loss -24.0dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 5020Q+78 Q2
Return Loss -22.1dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.161 ns |

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

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

according to the Standard,

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

feadpoint may be damaged

Additional EUT Data

I Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 28.01.2019

Test Laboratory: SPEAG, Zurich, Switzerland

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

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

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

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

DASYS52 Configuration:

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

Electronics: DAEA Sn601; Calibrated: 04.10.2018

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

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

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

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

Peak SAR (extrapolated) = 26.6 W/kg

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

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

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

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

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

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

Reference Value = 107.2 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 25.5 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.94 W/kg

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

5800

<1000
1500
20000

2500

(0 dB = 20.7 W/kg = 13.16 dBW/ke
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, — Schweizerischer Kalibrierdienst
Schmid & Partner S= W S Service suisse d'étalonnage
Engineering AG z 3 s C marvisio svizeero di taraturs
Zeughousstrasse 43, 8004 Zurich, Switzeriand 'oms‘ \‘ A S  Swiss Calibration Service
Accradited by the Swiss Accreditation Sarvice [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

This caleasion cedtificate documents the traceability 1o national standards, which raalize 1ha physical units of measwemants (S1),
The and the inties with confidence peobability are gven on the following pages and are pan of the cettcate

All catbrations have bean conducted in the closed Isboratory facility: ervironment feenpersiure (22 = 3)°C and humid®y < 70%.

Calivration Equipment used (MATE critical for calibration)

Primary Standards DV Cat Date (Gertificate No. | S d Calibration

Powar meter NRP SN: 104778 03-Apr-19 (No. 217-02852/02833) Apr-20

Powar sensor NRP-Z51 SN: 103244 03-Apr-12 (No. 217-02882) Apr-20

Power sansor NRP-261 SN: 103245 03-Apr-19 (No. 217-02883) Aor-20

Reterence 20 dB Atenuator SN: 5058 {20k) 0d-Apr-18 (No, 217-02804) Apr-20

Type-N mismaich combination SN; 5047 2 | 08327 04-Apr-18 (No, 217-02895) Apr-20

FAetecrance Proba EX30V4 SN; 7348 26-May-19 (No. EX3-7349_May19} May-20

DAE4 SN: 601 30-Ape-19 (No, DAEZ-601_Apri19) Ape-20

Secondary Standards D # Check D!_! {in by ) Scheduled Check

Power meter E44108 SN: GBAG512475 30-0ct-14 (in house chack Feb-18) In house check: Oct-20

Power sansor HP 84814 SN: US37292783 07-0ct-15 (in house check Oct-18) In housa check: Oct-20

Power sensor HP 8431A SN MY41082317 07-0ct-15 {in house check Oct-18) In house check: Oct-20

RF gererator RES SMT-06 SN: 100672 15-Jun-15 (in house check Ocl-18) In house check: Oct-20

Notwark Analyzer Agilert EB358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19
Name Function

Calibrated by: Many S borato

Approved by

This calivration cetificate shall not be reproduced except in full withaut witten spproval of the Isborstory,
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Accreditad by 1ha Swiss Accreditation Service [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament 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 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.

s 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
paraliel to the body axis.

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

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

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

« SAR for nominal TSL parameters: The measured TSL paramelers 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 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS 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 39.0 1.96 mho/m
Measured Head TSL parameters {22.0+£0.2) °C 373+6% 203 mho/m £ 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6,47 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 25.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcutations wers applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2,18 mhoim
Measured Body TSL parameters (22.0£0.2)°C 502+6% 222mha'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 14.1 Wiky
SAR for nominal Body TSL parameters nomalized to 1W 55.1 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 6.27 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.7 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point Aa760Q-76iQ
Retum Loss -21.8d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4510-48jQ
Reatum Loss -228dB

General Antenna Parameters and Design

| Electrical Delay (ane direction) | 1.148 ns |

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connacted to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the pesition as explained 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 they might bend or the scidered connections near the
feadpoint may be damaged

Additional EUT Data

| Manutactured by | SPEAG
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DASYS Validation Report for Head TSL

Date: 19.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT': Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106

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

Medium parameters used: f = 2600 MHz; 0 = 2.03 $/m; & = 37.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
e« Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (front). Type: QD 000 P50 AA; Scrial: 1001

« DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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 = 119.8 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14.5 W/kg: SAR(10 g) = 6.47 W/kg

Maximum value of SAR (measured) = 24.5 Wikg

0dB =245 W/kg = 13.89 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106

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

Medium parameters used: f= 2600 MHz: o = 2.22 S/m; g, = 50.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.8, 7.8, 7.8) @ 2600 MHz: Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04,2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS52 52.10.2(1504); SEMCAD X 14.6,12(7470)

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

Reference Value = 1106 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.27 W/kg

Maximum value of SAR (measured) = 23.8 W/kg

0dB =238 Wkg=13.77 dBW/kg

Certificate No: D2600V2-1106_Sep19 Page 7 of 8

F-TP22-03 (Rev.00) 143 / 158 HCT CO.,LTD.



HCT FCC ID: A3LSMT307U Report No: HCT-SR-1912-FI001-R1

HCT CO,LTD

impedance Measurement Plot for Body TSL
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FCC

ID: A3LSMT307U

Report No: HCT-SR-1912-FI001-R1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accreditation Seevice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreoment for the recognition of cafibration certificates

The nis and the

Calioration Equipmant used (MBTE crical for calbration)

nwowm

Service suisse d'dalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108
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Primary Standargs D¢ Cal Dala (Cartificate No.) Scheduled Calbration

Powee mater NRP SN; 104778 03-Apr-19 {No. 217-02892/02893) Apr20

Power senaor NRP-Z91 SN: 103244 03-Apr19 (No. 217-02892) Apr-20

Power sensor NAP-291 SN: 103245 03-Ape-19 [No. 217-02893) Apr-20

Ralerénce 20 08 Attanuator SN: 5068 (20K) 4-Ape-19 (No. 217-02834) Ape-20

Type-N mismatoch combinatian SN: 50472706327  D4-Apn19 (No. 217-02895) Apr-20

Reference Probe EXIDVA SN 3503 25-Mar-19 {No. EX3-3503_Mar1%) Msr-20

DAE4 SN: 601 30-Apr-19 {No. DAEA-601_Apr1g) Apr-20

Secondary Standards 10 # Chieck Date {in houss) Scheduled Chock

Powar meter E44188 SN: GBAB512475 30-Oct-14 (in house chack Feb-19) In house check: Oct-20

Power sensor HP 8481A S8 USS7202783 07-De-15 (in house chack Oct-18) in houss chack: Oc1-20

Power sansor HP 84814 SN MY41092317 07-0ct-15 {in house chack Oct-18) In housa check: Oct-20

AF generator R&S SMT-06 SN: 100872 15-Jun-15 (i1 house chack Oct-18) In house check: Oct-20

Netwoek Analyzer Agilént EB3S8A | SN: US41080477 31:Mar-14 (n house check Oct-18) In hause chock: Oct-19
Name Function

Calibrated by: Claw ‘ ’

Apgroved by

This calibration cedificate shall nat be reproduced except in ful without written approval of the laboratory.
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Calibration Laboratory of S Schweizariacher Kalibrierdienst

Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizlo svizzero di tarsturs

Zeughausetrasse 43, 8004 Zurich, Switzerdand S Sswiss Catibration Service

Accredited by the Swiss Accreditation Sarvice (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 to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured: SAR measured at the stated antenna input power,
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 nommal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as tar as not given on page 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio » 1.4 (Z direction)
5250 MHz = 1 MRz
Frequency 5600 MHz = 1 MHz
57650 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations wers apphied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 350 4.71 mho/m
Measured Head TSL parameters (22.0£0.2)°C 351+6% 4.53 mha/m + 6 %
Head TSL temperature change during test <05°C e -—

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 8.21 Wikg

SAR for nominal Head TSL parameters normalized to TW 81.6 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAH measured 100 mW input power 2.36 Wikg

SAR for nominal Head TSL paramsters normalized to 1W 23.4 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0"C 355 5.07 mho/m
Measured Head TSL parameters (220202)C 34B8+6% 4.88 mhe/m = 6 %
Head TSL temperature change during test <05°C aee —
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 846 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 84.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW Input power 2.42 Wikg
SAR for nominal Head TSL paramesers normalized to 1W 24.0 W/kg = 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 344:6% 503 mho'm =6 %
Head TSL temperature change during test <05°C - een
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em® (1 g) of Head TSL Caondition
SAR measured 100 mW input power B8.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.9 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 232 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 23.0 Wikg = 19.5 % (k=2)
Certificate No: D5GHzV2-1107_Sep19 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 mha/m

Measured Body TSL parameters {220=02)°C 46.9+6% 551 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 7.60 Wikg

SAR for nominal Body TSL parameters normalized 10 1W 75.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 212 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were apphed.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5,77 mho/m

Measured Body TSL parameters (22.0+02)°C 452+ 6% 5.98 mho/m =6 %

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

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

SAR measured 100 mW Input power 7.92 Wikg

SAR for nominal Body TSL parameters normalized to TW 78.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2,20 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.8 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5750 MHz
The {ollowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.3 5.4 mho/m
Measured Body TSL parameters (22.0+0.2)"°C 480 £6% 6.19 mho/m + 8 %
Body TSL temperature change during test <05°C -— -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measurad 100 mW Input power 7.72 Whg
SAR for nominal Body TSL parameters normalized to 1W 76,6 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 215 Wikg
SAH for nominal Body TSL parameters normmalized to 1W 21.3 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1107_Sep18 Page 6 of 13
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed 1o feed point 4930Q-74iQ
Retum Loss - 226 d8

Antenna Parameters with Head TSL at 5600 MHz

impedance, transformed to feed point 548Q-25)K
Return Loss -258dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed {o leed point 5540-32iQ
Aeturn Loss -245dB

Antenna Parameters with Body TSL at 5250 MHz

Impedancs, transformed 1o feed point 4800-52iQ
Retumn Loss -254d8

Antenna Parameters with Body TSL at 5600 MHz

Impedancs, transformed 1o feed point 5580-16i0
Return Loss -245dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 5640-22jQ
Retum Loss -239dB

General Antenna Parameters and Design

[ Etectrical Delay (one direction) | 1,196 ns B

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is diractly connected to the
sacond arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to Improve matching when loaded according to the position as explained in the
“Maasurement Conditions® paragraph. The SAR data are not alfected by this change. The overall dipole length is still
sccording to the Standard,

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

Additional EUT Data

| Manutactured by | SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 26.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGH2zV2; Serial: DSGHzV2 - SN:1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency; 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz: 0 = 4.53 S/m; &, = 35.1; p = 1000 kg/m’

Medium parameters used: f = 5600 MHz; o = 4.88 S/m; & = 34.6; p = 1000 kg/m’

Medium parameters used: f = 5750 MHz; o = 5.03 S/m; ¢, = 34.4; p = 1000 kg/m’

Phantom section; Flat Section

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

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503: ConvF(5.4, 5.4, 5.4) @ 5250 MHz, ConvF(4.95, 4,95, 4.95) @ 56()
MHz, ConvF(4.98, 498 4.98) @ 5750 MHz; Calibrated: 25.03.2019

» Sensor-Surface: I 4mm (Mechanical Surface Detection)

» Electromics: DAE4 Sn601; Calibrated: 30.04.2019

» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
» DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 76,31 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 28.4 Wikg

SAR(1 g) = 8.21 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 18.6 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 = 76.39 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 31.7 W/kg

SAR(1 g) = 8.46 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 19.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 74,34 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.5 Wikg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 Mlil Frequency: 3750 MHz
Medium parameters used: f = 5250 MHz: ¢ = 5.51 Sim; . =46.9; p = 1000 kg/m

Medium parameters used: f = 5600 MHz; o = 5.98 S/m; & =46.2; p = 1000 kglm

Medium parameters used: f= 5750 MHz; ¢ = 6.19 S/m; &, =46.0:p = 1000 kg/m’

Phantom section: Flat Section

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

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvF(4.74, 4.74, 4.74) @ 5600
MHz, ConvF(4.62, 4.62, 4.62) @ 5750 MHz; Calibrated: 25.03.2019

« Sensor-Surface: | 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 30.04.2019

« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 68.01 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 7.6 W/kg; SAR(10 g) = 2.12 Wikg

Maximum value of SAR (measured) = 17.5 W/kg

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 Value = 67.71 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 33.9 W/kg

SAR(1 g) = 7.92 W/kg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 18.9 W/kg

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 = 66.56 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.6 W/kg

SAR(1 g) = 7.72 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 18.7 W/kg
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impedance Measurement Plot for Body TSL
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Certificate of conformity / First Article Inspection

Itemn Triple Modular Flat Phantom V5.1
Type No QD OO0 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerland

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

Test Requirement ' Details Units tested
Matenal Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area
Materal Dielectric parameters for required | 200 MHz — 6 GHz - Matersal
parameters frequencies Relative permiltivity 3 - 5 sample

Loss tangent < 0.05.
Materal The material is compatible with DGEBE based simulating liquids. | Material
rasistivity the liquids defined in the Observe Technical Note far Samples

standards it handled and cleaned | material compatioility.
according 1o the instructions. :
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom intemal length: 280 mm | design
Bottom intemal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 9.2 |
Sagging Depending on standard No initial sagging (negative 110072
preshaped, change < 0.5 mm)

Standards

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

[2] 1EC 62209 - 1, "Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices®, February
2005

[3] IEC 62209 ~ 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human modets, 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 frequencies > 700 MHz, If operated according to the specific requirements,

Date 16.07.2015
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