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Appendix A.2 Probe Calibration certificate (EX3DV4 7541

Calibration Laboratory of o

iy,
) SN Schwelzerischer Kalibrierdienst
Schmid & Partner e 2 Sorvice suisse CMalonnage
Engineering AG T~ Sarvizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switeertand SN S Swiss Calibration Service
KA
Accredited by the Swiss Accrediation Service (SAS) Accraditation No.; SCS 0108
The Swiss Accraditation Service is ono of the signatories to the EA
Muiti Agr for the recogni of calitration certificates
cient  KCTL (Dymstec) Cortificate No: EX3-7541_Jul19
[CALIBRATION CERTIFICATE =
Object EX3DV4 - SN:7541
Caibeation peocecure|s) QA CAL-01.v8, QA CAL-14.v5, QA CAL-23.v5, QA CAL-25.v7

Calibration procedure for dosimetric E-field probes

Calnraton dale July 22. 2019

Thes calteation cortficale documents the raceabilty fo national standards, which reakize the physical unts of moasurements {s1)
The mesauraments and the uncertaintios with confidencs probetility ane gven an the folowing pages ang ars pert of the certficate

All caibrations have bean conducted in the ciosed abaratony facity. anvionmant temparseurs (22 = 3J'C and humaity < 70%

Calbeation Equpmant used (MATE orilicsi for calkyation)

Prmary Standards 10 Cal Date (Cortificate No ) Schadules Calbration — T
Powar meter NRP SN 104778 03-Apr-19 (No. 217-02692/02883) Apr-20 )
Powar serser NRP-201 5N 103244 ) (3-Apr-10 (No. 217.02862) | Apr-20
Powor senior NRPZ01 | SN 103245 02 Apr-18 (N 217-0269%) Apr-20
Referance 20 & Atlenuator | SN S5277 (20x) (4-Apr-18 (No_217-02694) Agr-20
DAEL SN 560 16-Dec-18 (No, DAE4-660_Dec18) Dec-19
Refarencs Probe ESIOV2 SN: 3013 | 31-Dec-18 (No. ES3.3013 DaciB) Dec-19
Secondary Standards o Chack Date (in house) Schedulad Chock
Power merder £44158 SN 7\";841;.'23&74 06-Apr-18 (in house check Jun-18) 1In houae check: Jun-20
| Power sensor E4412A | SN MY41458087 _| 06-Apr-18 (in house check Jun-18) In howae check: Jun-20
.ﬁgﬂy HENS07 E4412A | SN: 000110210 -"ﬁ::‘\?llﬁ (i house check Jun. 18) In house check JunA-2'tJ 3 |
RF generator HP 5_645(,_» | SN: US3842001 700 fH;&._@?? {In houss chack Jun-18) in house check: Jun-20
Network Ansiyzer E8356A | SN. UISA1080477 | 31Mar-14 (n nouss chack Oct-18) in house check: Oct.19
Nume Function Sigrature
Callorated by Lesif Mlysnmt Labormtory Teceician ﬁ? ‘
o
Aporoved by Katja Pokovie Tecrmical Manager >

e |

Issoed July 22 2019

-'m§ caibraton cemificate ahall not be reproduced except 0 full without westan approvel of the lsboratory
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Calibfation Laboratory of S, S Schweizerischer Kasbrierdionst

Schmid & Partner e C  Service suissa détalonnage
Engineering AG = g  Servisio svizzero di tarstura

Zeughausstrasse 43, B004 Zurich, Switzerdand % %ﬁ.\ N Swiss Calibration Sarvice

Accredited by the Swiss Accrediation Service [SAS) Accreditation No.; SCS 0108

Tha Swiss Accreditation Service is ane of the signatories to the EA

Muttilasteral Agreement for tha recognition of calibration certificates

Glossary:

TSL tissue simulating liqued

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode comprassion point

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

ABCD modulation dependent linearization parameters

Polarization ¢ 1p rotation around probe axis

Polarization 8 # rotation around an axis that Is in the plane normal to probe axis {al measurement centar),

L&, 8 =0 is normal to probe axis
Connactor Angle Information used in DASY system to align probe sensor X (o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatiai-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 1o the ear (fraquency range of 300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedura to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MH2 to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz 10 6 GHz"

Methods Applied and Interpretation of Parameters:

*  NORMx,y.z: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell, { > 1600 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, Lo., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty insicde TSL (see below ConvF).

«  NORM(T)x,y,z = NORMx.y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

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

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

e Axyz Bryz Cxyz Dxyz VRx.yz A B, C D are numerical linearization parameters assessed based on
the data of power sweep for specific modulstion signal. The parameters do not depand on fraquency nor
media. VR is the maximum calibration range expressad in RMS voltage across the diode

* ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for < 800 MHz) and inside waveguide using analytical fiekd distributions based on power
measurements for f > B00 MHz. The same setups ars used for assassment of the paramelers applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL comrespands
to NORMx,y.z * ConvF wheraby the uncertainty corresponds 1o that given for ConvF. A frequency dependent
ConvF i3 used In DASY version 4,4 and higher which allows extending the vakdity from 4 50 MMz to + 100
MHz.

«  Spherical isotropy (3D deviation from Isotropy): in & field of low gradients realized using a flat phantom
exposed by a patch antenna,

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

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

July 22, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7541

B Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVi(vim))* | 0.64 065 0.63 +101% |
[BEP (mV° | 38.0 100.2 885
Calibration Results for Modulation Response
uip Communication System Name | A B (4 D VR Max Max
dB8 | dBuV @B mv dev. Unc®
| {k=2)
0 CW I X | 000 | 000 100 | 000 | 1638 | £3.8% | £4.7 %
Y | 000 | 000 | 100 171.0
) Z | 000 | 000 100 1774
10352- | Pulse Waveform (200Hz, 10%) | X | 1500 | 89.24 | 20.87 | 10.00 38 % | =96 %
ARA ' Y | 1500 | 8800 | 2061
Z | 1500 | 87.08 | 1912
10363- | Pulsa Wavefonm (200Hz, 20%) X_| 1500 | 9010 | 2020 | 649 E18% | £06%
AN Y | 1500 | 89.92 | 2013
Z | 1500 | BB.77 | 18.64 x|
10354- | Pulse Waveform (200Hz, 40%) | X | 1500 | 9348 | 20.35 | 398 t11% | 296 %
ARA Y | 1500 | 9301 | 2037
| Z | 1500 | 8961 | 17.36
10355- Pulge Waveform (200Hz, 60%) X | 1500 | 84.75 | 1943 | 222 $12% | £96%
ARA Y | 1500 | 97.64 | 21.26
Z | 1600 | B5.0L | 13.7 -
10387- | QPSK Waveform, | MHz X | 068 | 6088 | 891 | 000 £28% | £906 %
AAA Y | 080 | 84.10 | 1137
. Z | 059 | 60.31 | 7.62 |
10388- | QPSK Wavefonn, 10 MHz X 213 67.08 15.12 0.00 $11% | £96%
AAA Y | 246 | 6959 | 1656
Z | 212 | 67.38 | 15.19
10365~ | 64-QAM Wavelorm, 100 kHz X | 304 | 5043 | 1815 | 301 $07% | t96%
AAA Y | 344 | 7237 | 1964
Z | 267 | 6649 | 1781
10368~ | 64-0AM Wavelorm, 40 MHz X 45 | 6668 | 1551 | 0.00 120% | 196 %
AAA ¥ 66 | BI.77 | 1619
Z | 347 | 6692 | 1562
10414- | WLAN CCOF, 64-QAM, 40MHz X _| 487 | 8542 | 1544 | 000 $40% | 296 %
AAA Y | 502 | 6601 | 1582
1 Z 1489 16571 | 1580
Note: For details on UID parameters see Appendix

probability of approximately 95%.

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

* The uncartarses of Norm X.Y.Z do not affect the E°-held uncerssry inside TSL {see Page &)

* Numerical lineartzation paramoter: uncertainty not required

* Uncenainty 3 determined usryg the max deverton from knear response applying rectangular dslibuton 8nd is expressed for the squans of the

field value
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EXIDV4- SN7541 July 22 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7541

Sensor Model Parameters

oy Ca o [T T2 | 13 T4 75 T6 ‘
F_| v ms.V: | msV ms ve | oy
X 50.2 38441 | 3702 | 16.28 0.46 510 0.25 0.61 101 |
Y 522 | 39323 | 36.19 2098 | 025 | 510 | 092 045 101 |
Z 454 | 35105 | 3769 1004 | 023 5.10 0.00 043 | 101

Other Probe Parameters

‘ Sensor Arrangement Triangular
Connectar Angle (°) [ 89.7
Mechanical Surface Detection Mode enabled |

m&dﬁm'ﬂno& disabled |
Probe Overall Length j 337 mm .
Probe Body Diameter [ 10 mm
Tip Leng{ﬁ 9 mm

“Tip Diameter Z5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point T Amm |
Probe Tip to Sensor Z Calibration Point Tmm

"Recommended Measurement Distance fram Surface 1Aamm
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EX3DV4- SN.7541 July 22. 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7541

Calibration Parameter Determined in Head Tissue Simulating Media

Reiative Conductivity Depth * Unc

F(MHz)® | Pormittivity” (S/m) " ConvF X | ConvFY | ConvFZ | Aipha®  (mm) (k=2)
750 419 083 | 1041 10.41 10.41 0.48 080 | +120%
900 415 0.97 9.87 9.87 9.87 0.49 080 | £120%
1750 40.1 1.37 8.81 8.61 861 0.22 0.86 £120%
1900 ‘ 40.0 1.40 830 | 830 8.30 029 0.86 +12.0 %
2300 395 1.67 7.85 785 | 785 0.22 0.90 +120%
2450 39.2 | 180 7.58 7.58 7.58 022 0.90 +12.0%
2600 39.0 1.96 7.51 7.51 7.51 016 | 090 | s120%
3500 a7.8 291 6.69 6.69 6.69 0.32 1.30 £131 %
3700 a7z l 312 657004 6:57 8.57 035 1.35 +131%
5200 36.0 4.68 5.46 5.46 546 0.40 180 | £131%
5300 35.9 4.76 520 | 520 5.20 0.40 1.80 131 %
5500 35.6 4.96 4.78 4.79 479 040 1.80 £13.1%
5600 355 5.07 4.70 4.70 4.70 0.40 1.80 £131%
5800 353 527 | A7 | 475 475 0.40 1.80 $131%

= Fraquency valdity abowe 300 MHz of £ 100 MHz only applies for DASY w4 4 and nighar {see Pags 2), eee if is restricied to ¢ 50 MHz. The
uncertainty & tha RSS of the ConvF uncenainty Bt calivation Fequency and the uncertainty for the indicatad frequency band. Fraguency validty
below 300 MMz is £ 10, 25, 40, 50 and 70 MHz for ComvF assessments a1 30, B4, 128, 150 and 220 Mz respectively. Validty of ConvF assessed at
6 MH2 Is 4-8 MHz, and ConvF sssessed st 13 Miz is 919 MMz Above § GHz frequency valdity can be exdendad 16 = 110 MMz

Al requencies below 3 GHz, the volidey of tssue paramatens (¢ and o) can be relansd 16 £ 10% If liquid compersation farmada is appiied to
megsured SAR values. Al fraquencies above 3 GHz, 1he valcity of lissus paraenelers [k and o) is resircted 8 ¢ 5%, The unceralnty & tha RSS of
the CanvF unceanty for ingicatad largel bssue parameters

“ Alpha'Depen are determined duning calloration SPEAG warrants St the remeining deviation cue 1o the boundary affect after COMPANEINoN 15
Swiys bass (han £ 1% for frequencies below 3 GHz and bolow + 2% for Faquences between 3-6 GHe a1 any distance largar than half the proba tp
diameter from the boundary
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EX3DV4- SN 75414 July 22, 2019

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

FquUéﬂC’,‘ response (normaszed)

0.5+ BT L : el el [ | |
0 500 1000 1500 2000 2500 3000
f [MHz]

2 -

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

Enar [dB]

July 22, 2018

=1800 MHz R22

Rok (1
=l

180T

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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=)
i

Input Signal [uV]

Error [dB]

Ceriificate No: EX3-7541_Jul18

Dynamic Range f(SAR}aq)
(TEM cell , fova= 1900 MHz)

101 W 10
SAR [mWiem3]
] ]
not compensatad coMmpensated

U 00 e s T T IR B 71 St 1 o e "

102 161 i@ 101 108
SAR [mW/am3)

*) L]
nat compansated compansated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX30V4-SN.7541 July 22 2019

Conversion Factor Assessment

I = 900 MHz, WGLS RS (H_comF) 1= 1750 MHz WGLS R22 (H_comf)

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

106 <08 <06 -04 02 00 0.2 04 086 08 1.9
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters
uio Rev | Communication System Name Group PAR Unc

(dB) | (x=2)

0 W CW 000 | 247%
10010__| CAA | SAR Validation (Square, 100ms, 10ms) Tast 10.00 | 296 %
10011 | CAB_ | UMTSFDD (WCDMA) WCDMA 201 | 2086%
10012 | CAB | IEEE 802.11b WiFi 2.4 GHz [DSSS, 1 Mbps) WLAN 187 | 296%
10013 | CAB | IEEE 802.11g WiFi 2.4 GHz (0SSS-OFDM, 6 Mops) WLAN 646 | =05% |
10021 | DAC | GSM-FDD (TOMA, GMSK) GSM 539 | 206% |
10023 | DAC | GPRS-FDD (TDMA, GMSK_ TN 0) GSM 857 | 29.8%
10024 | DAC | GPRS-FDD (TDMA, GMSK. TN 0-1) GSM 656 | =06%
10025 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0) GSM 1262 | £66%
10026 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1) GSM 555 | +96%
10027 | DAC | GPRS-FDO (TDMA, GMSK_ TN 0-1-2) GSM 480 | +06% |
10028 | DAC_| GPRS-FDO (TOMA, GMSK, TN 0-1-2-3) GSM 355 | +86%
10029 | DAC | EDGE-FDO (TOMA, BPSK, TN 0-1-2) GSM 778 | 296 %
10030__| CAA §02.15.1 Biuetooth (GFSK, DH1) Blusiooth 530 | $96%
10031 | CAA B02.15.1 Blustooth (GFSK, DH3) Bluetooth 187 | +06%
10032 | CAA E 802.15.1 Biuetooth (GFSK, DH5) | Blustootn 116 | +96%
10033 | CAA 802.15.1 Biatooth (PU4-DOPSK, DH1) | Blustooth 774 | £96 %
10034 | CAA E 802.15.1 Biuelooth (PL4-DOPSK, DHA) Blusiootn 453 | +56%
10035 | CAA | IEEE 802.15.1 Bislooth (PU4-DOPSK, DHS) Blueiooth 383 | +96%
10036__| CAA | IEEE 802.15.1 Blustooth (8-OPEK_DH1) Biusiooth 801 | +36%
10037 | CAA | IEEE 802.15.1 Bluetooth (B-0PSK_ DH3) Blustooth 477 | +98%
10038 | CAA | |EEE 802.15 1 Biuglooth (8-DPSK. DH5) Blustoolh 410 | 496%
10038 | CAB | CDMA200D (1xRTT, RC1) = COMAZ00 | 457 | +96%
10042 | CAB_ | 1554/ 15-136 FDD (TOMAFOM, PUA-DOPSK_ Hallrste) AMPS 776 | £+96%
10044 | CAA | ISS1EINTIASS3 FDO (FOMA AMPS 0.00 | +96%
10048 | CAA | DECT (TDD, TOMAF &'m, Full Siot. 24) DECT 1380 | +96%
10048 | CAA | DECT (100, 1 SK. Double Siat. 12) cT 1079 | 296%
10056__| CAA | UMTS-TDD (T DMA._1.28 Mcps) JO-SCOMA | 1101 | +96% |
10058 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) _ GSM 652 | £96%

(10059 | CAB E 802.11b WIFI 2.4 GHz [DSSS, 2 Mbps) WLAN 212_| 296 %
10060 | CAB E 802 11b WIFI 2.4 GHz (DSSS, 5.5 Mbps) WLAN 283 | +96%
10061 | CAB E 802.11b WiFi 2.4 GHz 1" WLAN 360 | $9.6%
10062 | CAC _11a/h WiFi 5 GHz {OFDM, & Mbgs) 368 | +06%
10063 | CAC - Ta/h WIF1 5 GHz {OFDM, 8 Mbgs) WLAN 363 | 206 %
10064 | CAC 2 11a'h WiFi 6 GHz (OFDM, 12 Mbps) WLAN 508 | 296 %
10065 | CAC | IEEE 802 11ah WiFi 5 GHz (OFDM, 18 Mbps) WLAN 500 | £96%
10068 | CAC | IEEE BO2 11a/h WIFi 5 GHz {OFDM, 24 Mbps) WLAN 538 | =06 %
10067__| CAC | IEEE 802 11a/h WiFi 5 GHz (OFDM, 36 Mbps) WLAN 1012 | 296 % |
10068 | CAC_| IEEE B0Z 11a/h WIFi 5 GHz (OF DM, 48 Mbps) WLAN 1024 | +566%
10069 | CAC | IEEE BO2 11a/h WIFI 5 GHz (OFDM, 54 Mbps) WLAN 1056 | +9.6%
10071 _| CAB | IEEE BOZ.11g WiFi 2.4 GHz (DSSS/OFDM, 9 Mbos] WLAN 9Bl | £66%
10072 | CAB | IEEE B02.11g WiFi 2.4 GHz (DSSSIOFDM, 12 Mbps) WLAN 562 | =86 %
10073 | CAB_| IEEE 802,115 WiF 2.4 GHz (D! FOM, 18 Mbps) WLAN D04 | =06%
10074 | CAB | IEEE 802 11g WiFl 2.4 GHz (DSSSIOFDM, 24 Mbps) WLAN 10.30 | =66 % |
10075__| CAB | IEEE B02.11g WiFi 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 10,77 | £66% |
10076 | CAS | IEEE 802.11g Wi 2.4 GHz (DSSSIOFDOM, 48 Mbps) WLAN 1094 | 266% |
10077 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps) WLAN 11.00 | 26.6% |
10081 | CAB | COMA2000 (1xR1 T, RC3) CDMAZ000 | 397 | +66% |
10082 | CAB | 1S-54/ 1S-136 FDD ( TOMAFOM, PI/3-DQPSK, Fullrate) AMPS 477 | +56%
10090 | DAC | GPRS-FDD {TOMA. GMSK, TN 0-4) GSM 656 | +96%
10087 | CAB | UMTSFDD (HSDFA) WCDMA 98 | 56%
10098 | CAB | UMTS-FOD (HSUPA. Subtest 2 WCOMA 98| 96 %
10095 | DAC | EDGE-FDD (TOMA, 8PSK, TN 0-4) GSM 955 | +96 %
10100 | CAE | LTE-FDD [SC-FOMA_100% RB, 20 MHz, GPSK) LTE-FDD 567 | +96%
10101 | CAE | LTE-FDO (SC-FDMA, 100% RB, 20 MHz. 16-2AM] [ LTE-FDD 642 | 296%
10102 | CAE | LTE-FDD (SC-FOMA, 100% RB, 20 MHz, 64-QAM) LTE-FDD 660 | +06%
10103 | CAG | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, QPSK) LTE-TDD 129 | 296 %
10104 | CAG | LTE-TDD {SC-FOMA, 100% RB, 20 MMz, 16-QAM) LTE-TOD 997 | +96%
10105 | CAG | LTE-TDD {SC-FOMA, 100% RB, 20 MHz, B4-QAM) LTE-TDD 1001 | 296 %
10108 | CAG | LTE-FDD (SC-FOMA, 100% RB. 10 MHz, OPSK) LTE-+DD 580 | 496%
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10108 | CAG | LTE-FDD (SC-FOMA_100% RB, 10 MHz, 16-0AM) LTE-FOD 543 | $06% |
10110 | CAG | LTE-FDD (SC-FDMA, 100% RE, 5 MHz. QPSK) LTE-FOD 575 | 29.6%
10111__| CAG | LTEFDD (SC-FOMA, 100% RE, 5 MHz. 16-QAM) LTE-FOD 644 | 298%
10112__| CAG_| LTEFDD (SC-FDMA, 100% RB, 10 MHz, 54-OAM) LTE-FDD 650 | 296%
10113_| CAG | LTE-FOD (SC-FDMA, 100% RB, 5 MHz. 64-GAM) LTE-FDD 62 | 296%
10114 | CAC | [EEE 802.11n (HT Greenfiaid, 13.5 Mbps. BPSK WLAN 0 | 206%

90115 | CAC | IEEE 802.11n (HT Greentield, 81 Mbps, 15-QAM) WLAN 46 | 296 % |
10116 | CAC | IEEE 802.11n (HT Greenfiaid, 135 Mhps, 64-GAM) [ WLAN 815 | 206 %
10117 | CAC_| IEEE 802.11n (HT Mixed, 13.5 Mbps, BPSK) T WLAN 807 | 296 %
10118 | CAC | IEEE 802.11n (HT Mixed, 81 Mops, 16-QAM) WLAN B59 | +06 %
10118 | CAC | IEEE 802.11n (HT Mixod, 135 Mbos, 634-0AM] WLAN B13 | 296 %
10140 | CAE | LTE-FOD (SC-FDMA, 100% RSB, 15 Mrz, 168-GAM) LTE-FDD 640 | =06%
10141 | CAE | LTE-FOD (SC-FOMA, 100% RB, 15 MHz,_64-0AM) LTE-FDD 653 | £0.6%
10142 | CAE | LTE-FOD {SC-FOMA, 100% RS, 3 MHz, QPSK) LTE-FDD 573 | 296 %
10143 | CAE | LTE-FDD (SC-FOMA, 100% RB, 3 MHz, 16-GAM) LTEFDD 35 | +96%
10144__| CAE | LTE-FOD (SC-FDMA, 100% RB. 3 MHz, B4-0AM) LTE-FDD 85 | £66%
10145 | CAF | LTE-FDD (SC-FOMA, 100% RB_ 1.4 MHz, QPSK)_ LTE-£0D 576 | 96 %
10146 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz, 18-GAM) LTE-FOD 641 | £86%
10147 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 Mz, B4-QAM) LTE-FOD 672 | £96%
10149 | CAE | LTE-FDD (SC-FOMA, 50% R8. 20 Mz, 16-0AM) LTE-FDO 642 | +96%
10150 | CAE | LTE-FDD (SC-FDMA, 50% RS, 20 Wiz, 64-0AM) LTE-FDD 660 | +06%
10151 | CAG | LTE-TDD (SC-FDMA 50% RS, 20 Mz, OPSK LTE-TOD 628 | +065
10162 | CAG | LTE-TDD (SC-FOMA, 50% R8, 20 Mz, 16-QAN) LTE-TDD 0082 | £96 %
10153 | CAG | LTE-TDD (SC-FOMA, 50% RS, 20 MHz, 64-0AM) LTE-TDD 10,05 | £9.8 %
10154__| CAG | LTE-FDD (SC-FOMA, 50% RS, 10 Mz, OPSK) LTE-FDD 575 | £96%

[10155__| CAG | LTE-FDD (SC-FOMA_50% RS, 10 Mz, 16-0AN) LTE-FDD 643 | +96%
10156 | CAG | LTE-FDD (SCFOMA_50% RS, 5 MHz, GPSK) LTE-FOO 579 | +96 %
10157 | CAG | LTEFDD (SC-FOMA_50% RS, 5 MHz, 16-0AM) LTE-FOD 643 | +96 %
10158 | CAG | LTEFDO (%WM LTE-FDO 662 | +96 %
10150 | CAG | LYEFDD (SCFOMA, 50% RS, 5 MHz, 63-GAM) [TE-FDO 656 | £96 %
10160__| CAE | LTE-FDD (SC-FDMA. 50% RS, 16 MHz, OPSK) LTE-FDO B2 | +96%
10161 | CAE | LTE-FDD (SCFDMA. 50% RS, 15 MHz, 16-0ANM) LTE-FOO 643 | +06%
10162_| CAE | LTE-FDD (SC-FDMA. 50% RB, 16 MHz, 64-GAM) LTE-FOD 655 | +96%
10168 | CAF | LTE-FOD 50% RB, 1.8 Mz, opsx) LTE-FDO 545 | +96%
10167 | CAF | LTE-FDD & MHz, 16-0AM) LTE-FDO 621 | £96%
10168 | CAF | LTE-FOD 50% RB, 1.4 Mz, 64- OA_PQ: %sno 679 | +986 %
10169 | CAE | LTE-FOD (SC-FOMA, 1 RB. 20 MF LTE-FDD 573 | $06%
10170 | CAE | LTE-FOD (SC-FOMA, 1 RB. 20 MHz, woagL [TE.FDO 652 | +96% |
10171 | AAE | LTE-FDD (SC-FDMA, 1 RB_20 MHz, B4-QAM) LTE-FOD 649 | +96%

0172 | CAG | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, QPSK) LTE-TDD 921 | 498%

0173 | CAG | LTE-TOD (SC-FOMA, 1 RE. 20 MHz, 16-QAM) LTE-TDD 948 | +96%
10174__| CAG | LTE-TDO (SG-FOMA, 1 RB, 20 MHz, 64-QAM) LTETDD 1025 | +96%
10175 | CAG | LTE-FOD (SC-FOMA, 1 RB_ 10 MHz, GPSK) LTE-FDD 572 | 196 %
10176 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, 16-QAM) LTE-FDD 852 | 496%
10177_| CAl | LTE-FOD (SC-FDMA, 1 RS, 5 MHz. OPSK] LTE-FDD 573 | $96%
10178 | CAG_| LTE-FOD (SC-FOMA, 1 BB, 5 MHz,_16-QAM] LTE-FDD 652 | +96%
10178 | CAG | LTE-FDD (SC-FOMA, 1 RB_10 MHz, 64-GAM) LTE-FOD 650 | 9.6 %
10180 | CAG | LTE-FOD (SC-FDMA, 1 RS, 5 MHz. 64-GAM) LTE-FOD 650 | $9.8%
10181 | CAE | LTE-FOD {SC-FOMA, 1 RS, 15 Mz, QPSK) LTE-FOD 572 | +96%

10182 | CAE | LTE-FDD (SC-FOMA, 1 R8. 15 MHz, 16-0AM) LTE-FDD 652 | +96%
10182 | AAD | LTE-FDD (SC-FDMA, 1 RB, 15 Miiz, B4-QAM) LTE-FDD 550 | 29.6%
10184__| CAE | LTE-FDD (SC-FDMA, | RB, 3 MHz, OPSK) LTE-FDD 573 | +06%
10185 | CAE | LTE-FDD (SC-FOMA, | RB, 3 MHz, 16-QAM] LTE-FDD 651 | +66%
10186 | AAE | LYE-FDD (SC-FOMA, 1 RS, 3 MHz, B4-QAM) LTE-FDD 850 | +06%
10187 | CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, GPSK) [ LTE-FDD 573 | 29.6% |
10188 | CAF | LTE-FDD (SC-FOMA. | RB, 1.4 MHz, 16-QAM) [ LTE-FDD 652 | 206%
10189 | AAF | LTE-FDD (SC-FOMA 1 RB, 1.4 MHz, B4-QAM) LTEFDD | 650 | 29.8%
10193 | CAC_| IEEE B02.11n (HT Greendield, 6.5 Mbps, BPSK) WLAN 05 | 296%
10194__| CAC | IEEE 802110 {HT Grasnfield, 39 Mbps, 16-0AM) WLAN 12 | 296%
10195 | CAC | IEEE £02.11n (HT Geeentield, 65 Mbps, 64-QAM) WLAN 21 | +06%
10196 | CAC | IEEE 802.11n (HT Mixed, 6.5 Mbps, BPSK] WLAN 810 | =06%
10197 | CAC | IEEE 802.11n (HT Mixed. 39 Mbps. 16-QAM) WLAN 813 | =06%
10198 | CAC | IEEE 802.11n (HT Mixed. 65 Mbps, B64-QAM) WLAN 827 | =06%
10219 | CAC | IEEE 802.11n (HT Moiwd, 7.2 Mboe, BPSK} WLAN BO3 | £5.6%
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(10220 | CAC_| IEEE 802 11n (HT Mixed, 43.3 Wbps, 16-QAM] WLAN 813 | 296%
10221 | CAC | IEEE 802.11n (HT Mied. 72.2 Mops. 64-QAM) WLAN 27 | 296%
(10222 | CAC | [EEE 802.11n (HT Mied_ 15 Mops, BPSK) WLAN 06 | 296%
10223 | CAC | IEEE 802.11n (HT Mixed, 80 Mops, 16-QAM] WLAN 848 | 398% |
10224 | CAC | IEEE 802.11n (HT Mixed. 150 Mbps, 64-GAM) WIAN 8.08 | +0.6%
(10225 | CAB_| UMTS£DD (HSPA%) WCOMA 597 | 208%
10226 | CAA_| LTE-TDD (SC-FOMA,_1 RB_1,4 MHZ _16-0AM) LTE-TDD 945 | 286%
10227 | GAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64.QAM) LTE-TOD 1026 | 296%
10228 | CAA_| LTE-TDD (SC-FDMA, 1 RB. 1.4 MHz, QGPSK) LTE-TOD 922 | =06%
10228 | CAC | LTE-TDD (SC-FOMA, 1 RB, 3 MHz_16-0AM) LTE-TOD 94E | =06%
10230 | CAC | LTE-TDD (SC-FOMA, 1 RB. 3 MHz_64-QAM) LTE-TOD__ | 1025 | +96%
10231 | CAC | LTE-TDD (SC-FOMA, 1 RS, 3 MHz, OPSK) LTE-TOD 519 | +9.6%
10232 | CAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz. 16-QAM) LTE-T00 948 | =06%
10233 | CAF | LTE-TDD (SC-FDMA. 1 RB, § MHz, B4-0AM) LTE-TDO__| 1025 | =8.6%
10234 | CAF | LTE-TDD (SC-FDMA. 1 RS, 5 MHz, GFSK) LTE-TOD 921 | 266%
10235 | CAF | LTE-TDD (SC-FOMA 1 RS, 10 MHz, 16-QAM) LTE-TDD 943 | 256%
10236 | CAF | LYE-TDD (SC-FOMA_1 RS, 10 MHz, 64-QAM) LTE-TDD 1025 | +06%
0237 | CAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz. QPSK LTE-T0D 921 | +06%
0238_| CAF_| LTE-TDD (SC-FOMA. 1RB, 15 MHz_16-GAM) LTE-TDD 948 | +06%
10238 | CAF | LTE-TOD (SC-FOMA. 1 RB, 15 MHz, 64-0AM) LTE-TDD 1025 | +96%
10240 | CAF | LTE-TDD (SC-FOMA_1 RB. 15 MHz OPSK] LTE-TOD 21 | 496%
10241 | CAA | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, 16-QAM] LTE-TDD 82 | 296%
10242 | CAA | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, 64-QAM) LTE-TDD 86 | 296%
10243 | CAA | LTE-TDO (SC-FOMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 45| 296%
10244 | CAC | LTE-TOD (SC-FOMA, 50% RB, 3 Mriz, 16-OAM) LTE-TDD 1006 | 9.6 %
10245 | CAC | LTE-TDO (SC-FDMA, 50% RB, 3 Mriz, 54-OAM) LTE-TDD 1006 | 9.8 %
10246 | CAC | LTE-TDD (SC-FDMA, 50% REB, 3 Mz, QPSK) LTE-TOD 930 | 206%
10247 | CAF | LTE-TDD (SC-FDMA, 50% RB, 5 Mitz. 16-QAM) LTE-TDD 991 | 296% |
10248 | CAF_| LTE-TDD (SC-FOMA, 50% RB, 5 Mz, 64-0AM LTE-TOD 1009 | 296 %
10249 | CAF_| LTE-TDD {SC-FDMA, 50% RB, 5 ﬁ: QPSK) LYE-TDD 920 | 29.8%
10250 | CAF | LTE-TDD {SC-FOMA, 50% RB, 10 MHz. 16-QAM) (TE-TDD__ | _0.41 | 296 %
70251 | CAF | LTE-TDD (SC-FOM, 50% RE, 10 MHz._64-QAM) [TE-T0D 1047 | 206 %
10252 | CAF_| LTE-TDD @_G-F% 50% RB, 10 MHz. QPSK) LTETDD | 024 | 206%
10253 | CAF_| LTE-TDD {SC-F % B, 15 MHz._16-QAM] LTE-TDD | 990 | +96%
10254 | CAF_| LTE-TDD DMA, 50% RB, 15 MHz, 64-QAM) [TE-TDD__ | 1014 | 20.6% |
10255 | CAF | LTE-TDD (SC-FDI RB, 16 MHz. GPSK) LTET00 920 | 206% |
10256 | CAA | LTE-TDD %-FD 100% A8, 1.4 TE-TOD 9.05 | 206% |
10257 | CAA_| LTE-TDD (SC-FOMA, 100% RS, 1.4 MHz, 54-2AM) LTETDD | 10.08 | =9.6%
10258 | GAA | LTE-TDD (SC-FOMA, 100% R8, 1.4 MHz, QPSK) LTE-TDD 334 | +9.6%
10259 | CAG_| LTE-TDD (SC-FDMA, 100% RS, 3 MHz, 16-QAM] LTE-TDO 98 | 206%
10260__| CAC_| LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-0AM) LTE-TO0 97 | =06%
10261 | CAC | LTE-TOD (SC-FDMA. 100% RB, & MHz, QPSK) LTE-TOO 24| =06%
10262 | CAF | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 16-QAM) LTE-TDD 083 | 206%
10263 | CAF | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 64-QAM) LTETOO | 1016 | £9.6%
10264 | CAF | LTE-TOD (SC-FDMA, 100% RB, 5 MHz, GPSK) (TE-T0D 923 | +96%
10265 | CAF | LTE-TDD (SC-FOMA.100% RB, 10 MHz._16-AN) (TE-T0D 992 | +06%
10266 | CAF | LTE-TOD (SC-FDMA. 100% RB, 10 MHz, 64-GAN) LTE-TD0 1007 | +86%
10267 | CAF | LTE-TOD (SC-FOMA, 100% RB, 10 MHz, QPSK) LTE-TOD 830 | +06%
10268 | CAF | LTE-TDD (SC-FOMA,_100% RB, 15 MHz, 16-QAM) | LTE-TOD 1008 | +96%
10269 | CAF | LTE-TDO (SC-FOMA, 100% RB, 15 MHz._64-QAM) TLTe-To0 1013 | +96%
10270__| CAF | LTE-TDD (SC-FOMA, 100% RB, 15 MHz. GPSK) [ LTETDD 958 | +96%
10274 | CAB | UMTS-FDD (HSUPA, Subtest 5, 3GPP Relb.10) WCDMA 487 | +06%
10275 | CAB | UMTS-FOD (HSUPA, Sublest 5, 3GPP RelB 4} WCDMA 396 | +96%
10277 | CAA | PHS {QPSK) PHS 1181 | $96%
10278 | CAA | PHS (QPSK, BW B84Miiz, Raliol 0.5) PHS 11.81 | £96%
10278 __| CAA_| PHS (OPSK, BW B84Mtz, Rolloff 0.38] BHS 1218 | +95% |
10280 | AAB | CDMA2000. RC1, SO55. Fu Rale COMA2000_|_ 391 | +96%
10251 | AAB | COMAZ000. RC3, SO55, Full Rele COMA2000_|_3.46_| +96%
10262 | AAB_| CDMA2000, RC3, SO32. Full Rate CDMA2000 | 3.39 | $96%
10283 | AAB | COMA2000, RC3, SO3. Full Ratn COMAZO00 | 350 | 96 % |
10255 | AAB | COMA2000, RC1, SO3, 1/8th Rate 25 fr COMA2000 | 1249 | #96%
10257 | AAD | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, QPSK) LIE-FDD 581 | +98%
10208 | AAD | LTE-FDD {SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-FDD 572 | +96%
10209 | AAD | LTE-FDD (SC-FOMA, 50% RE. 3 MHz. 16-GAN) LTE+0D 635 | =98%
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10300 | AAD | LTE-FDD {SC-FDMA, 50% RB. 3 MHz. 64-0AM) | LTE-FDD 660 | +96% |
10301 AAA | [EEE 802.186 WIMAX (29:18, 5ms, 10MH2. CPSK, PUSC) L WavAX 1203 | =96%
10302 AAA | IEEE 802162 WIMAX (29,18, Sms, 10MHz, QPSK, PUSC, 3 CTRL | WiIMAX 1257 | 286%

symbols) |
10303 AAA | IEEE 802 16e WIMAX (31:15, 5Sma. 10MHz, 640AM, PUSC) WiMAX 1252 | 296%
10304 AAA | IEEE 802 168 WIMAX (29:18, Sms, 10MHz, 65QAM. PUSC) VAIMAX 1186 | =96 %
10305 AAA | |EEE 802168 WIMAX (31:15, 10ms, 10MMz, B4QAM, PUSC, 15 WiMAX 1524 286%
o) B
10306 AAA I-g"EQGOZ.iSe WIMAX (29:18, 10ms, 10MMz, 640AM, PUSC, 18 Wimax 1467 | 296%
10307 | AAA | IEEE 802 168 WIMAX (208:18. 10me, 100z, QPSK, PUSC, 18 WiMAX 1440 | 206%
symbols)
10308 AAL | |EEE B02 16e WIMAX (26:18. 10ms. 10MHz, 160AM, PUSC} WIMAX 1446 | +06%
10308 | AAA | IEEE 802 1668 WIMAX (26:18, 10ms, 10MHz, 160AM, AMC 2x3, 18 | WIMAX | 1458 | £96%
i & symbois|
10310 | AAA | IEEE 802 168 WIMAX (26:18, 10ms, 10MHz, QPSK. AMC 2x3, 18 WIMAX 1457 | +86%
Symbels)
10311 | AAD | LTE-FDD (SC-FOMA. 100% RB, 15 MHz OPSK) LTE-FDD 608 | +96%
10313 AAA | IDEN 1:3 IDEN 10.51 +56 %
10314 AAA | IDEN 116 IDEN 13.48 +96%
10315 | AAB | IEEE B02.11b WiFi 24 GHz (DSSS. 1 Mbps, 86pc duty cycle) WLAN 1.7 +96%

10318 | AAB | IEEE 802,11g WiFi 2 4 GHz (ERP-OFDM, 6 Mbps, 96pc duty cycle) | WLAN 836 | +96%
10317 | AAC | IEEE 802.11a WIFI 5 GHz (OFDM, 6 Mbpe, 96pc duty cycie) WLAN 835 | +96%
10352 AAA | Puisa Wavetorm (200Hz, 10%) Ganaric 10.00 | +86%
10353 | AAA | Pulse Wavelorm (200Hz, 20%) Generic 899 | +96%
10354 AAA | Pulse Waveform (200Hz. 40%) Generic 188 +96%
10355 | AMA | Pulsa Waveform {200Hz, 60°%) Genaric 222 | +96%
103568 | AAA | Pulse Wavaform (200Hz, 80%) Ganerio 0.97 +96%
10387 AAA | OPSKW 1 MH2 neric 5.10 +96%
10388 | AAA | QPSK w;% 10 Mz Generic 522 +9.6 %
10386 | AAA | 54-QAM Wavelorm, 100 kHx Generic 827 | +96%
10399 AAA | B4-QAM W 40 Mz Genaric 6.27 +96'%
10400 | AAD | |IEEE 802.11ac WiFi @ME& 4-QAM, 99pc duty cyde) WLAN 837 | 96 %

040 AAD | |EEE 802 11ac WiFi (40M -QAM. S9pc duty cycle) WLAN 860 £+ 96 %
04072 AAD | IEEE 802.11ac WiFi EMHI: 4-0AM, $9pc duty cycle) WLAN 8.53 196 %
0403 | AAB | COMA2000 iuew DO, Rev. 0) CDOMA2000 | 376 +96%
10404 | AAB | COMAZ000 (1xEV-DO, Rev. A} COMA2000 3.77 +96%
10406 | AAB | CDMA2000, RC3. SCHO, Full COMA2000 522 | +96%
10410 AAF | LTE-TDD {SC-FDMA, 1 RB, 10 MHz, QPSK, UL LTE-TOD 7.82 196%
Subfi 234,789, Subframsa Conf=4)
10414 | AAA | WLAN CCOF, 64-QAM, 40MHz Genanc 854 | 296%
10415 | AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS, 1 Mops. 99pcau_ty_ggg) WLAN 154 | 196%
10418 AAA | IEEE 802 11g WiFi 2.4 GHz (ERP-OFDM, & C dul cle WLAN 23 | 496%
10417 | AAB | IEEE BOZ.11aM WIFi 5 GHz (OFDM, ew_w duty cycle) WLAN 23| $86%
10418 | AAA | IEEE 802.11g WiFi 2.4 GHz (DS55-OFDM. 6 Mbps, 93p¢ duty Gycie, | WLAN A4 | 286%
Long preambuie)
10419 | AAA | IEEE BO02. 119WIF|24GHz(DSSS-OFDM8Mbps. S9pc duty cycle, | WLAN 819 | 286%
Short p le)
10422 AAB | IEEE B02.11n (HT Greenfield, 7.2 Mops. BPSK) WLAN 8.32 296 %

L 10423 AAB | IEEE B02.11n (HY Greenfieid, 43.3 Mbps, 16-QAM) WLAN 8.47 298%
10425 | AAB | IEEE 802.11n (HT G«eenﬂeld 72,2 Mbps, 84-0AM) WLAN | BaD | +96%
10425 | AAB | IE§§ BO2.11n (HT Greendield, 15 Mbps, BPSK) WLAN L B4 20.6% |
10426 | AAB | IEEE B02.11n {HT Graenfield, 90 Mbps, 16-CAM) WLAN Bd45 | 2868% |
10427 AAB | IEEE 802.11n (HT G fieid, 150 Mbos, 54-OAM) WLAN 8.41 286 %
10430 | AAD | LTE-FDD (OFDMA. 5 MHz E-TM 3.1) LYE-FDD .26 $B6%
10431 AAD | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) LTE-FDD 38 £96%
10432 AAC | LTE-FDD (OFDMA, 15 MMz, E-TM 3.1) LTE-FDD 34 +86% |
10433 AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) LYE-FDD 834 | 206% |
10434 AAA | W-CDMA (BS Test Modal 1, 64 DPCH) WCDMA 6.60 206 %
10435 AAF | LTE-TDO (SC-FDMA, 1 RB, 20 MHz, QPSK, UL LTE-TDD 7.82 t86%

Sublrame=23.47.8.9)
10447 AAD | LTE-FDO (OFDMA, 5 MMz, E-TM 3.1, Clipping 44%) LTE-FDO 7.56 +086%
10448 | AAD | LTE-FDO (OFDMA, 10 MHz, E-TM 3.1, Clippin 44 LTE-FDO 753 | £86%
10448 | AAC | LTE-FDO (OFDMA, 15 Mz, E-TM 3.1, Cliping 44%) LTE-FOD 7.51 £56%
10450 | AAC | LTE-FDO (OFDMA, 20 MHx, E-TM 3.1, Clipping 44%) LTE-FDD 748 | +86%
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| 10451 AAA | W-COMA (BS Test Model 1. 64 DPCH, Cipping 44%) | WCDMA 7.59 £96 %
10456 | AAB | IEEE 802 11ac WIFi (180MHz 64-QAM. 88oc duty cycie) | WLAN 8.6° £96%
10457 | AAA | UMTS-FDD (OC-HSDPA] | WCDMA 6.62 $96%
10458 AAA | COMA2000 (1xEV-DO, Rev. B, 2 carriers) | COMA2000 6.55 +96 %
10459 AAA | COMA2000 (1xEV-DO, Rev. B, 3 carmiers) | CDMAZ2000 825 196 %
10480 | AA | UMTS-FDD (WCDMA. AMR) | WCDMA 2.39 198%
10461 AAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK, UL | LTE-TDD 782 | £96%
! Subframe=234.7 8.9) |
10462 | AAA | LTE-TDD (SCFDMA, 1 RB, 1.4 MHz, 16-QAM, UL | LTE-TDD 830 +98%
Sublrame=2,34.7.8,9)
| 10463 | AAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-0AM, UL | LTE-TDD 656 | +96%
Subframe=2.34.7 8 9) |
10454 | AAB | LTE-TOD (SC-FDMA, 1 RB, 3 MHz, QPSK, UL LTE-TDD 7.82 +98%
Subframe=2.34.7,8.8) | .
10485 | AAB | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM, UL | LTE-TDD 832 | +96%
Subframe=2.34.7 8 6) |
10486 | AAB | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-0AM, UL LTE-TDD BS57 | +96%
Subframe=2.34.7.8.9}
10487 | AAE | LTE-TOD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL LTE-TDD 7.82 $+96%
Sublrame=2.34.789) !
10468 | AAE | LTE-TOD (SC-FDMA, 1 RB, 5 MHz, 16-QAM, UL LTE-TDD 832 | 298%
Sub 234.789) .
10489 | AAE | LTE-TDD (SC-FDMA 1 RB, 5 MHz, 64-QAM, UL | LTE-TDD 656 | +96%
Sutsh 234789
10470 AE LTE -TOD (SC.FOMA, 1 RB, 10 MHz, QPSK, UL LTE-TDD 7.82 186 %
______ L 2.34.7.85)
10471 AAE LTE -TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM, UL LTE-TDD 8.32 296 %
! 234769
10472 AAE | LTE-TOD (SC-FDMA, 1 RB, 10 MHz, 64-QAM, UL LTE-TDD 8.57 296 %
| Subtrame=2.34789
10473 | AAE | LTE-TDD \S(‘/FDMA. 1RB, 15 MHz, QPSK, UL LTE-TDD 782 | 298%
Subl 2347
10474 | AAE | LTE-TODD (SC-FDM& 1RB, 15 MHz, 16-QAM, UL LTE-TDD 832 | t96%
Subtrame=234.7,8,9)
10475 | AAE | LTE-TDD { DMA, 1 RB, 15 MHz, 64-QAM, UL LTE-TDD 857 | 296%
Sutframe=2,34.7,8,9)
10477 | AAF | LTE-TDD (SCFDMA, 1 RB, 20 MHz, 16-0AM, UL LTE-TDD 8.32 +86%
Sublrame=2,34.7 8.9
10478 | AAF | LTE-TDD (SCFDMA. 1 RB, 20 MHz, 64-0QAM, UL LTE-TDD BS57T | 296%
Sublrame=2,34.7,8,9) |
10479 | AAA | LTE-TDD (SC-FDMA, 50% KR8, 1.4 MHz. OPSK. UL LTE-TDD 7.74 +96%
Sublrame=2,34.7 8.9)
10420 AAA | LTE-TDD (SCFDMA_50% RB, 1.4 MHz 18-QAM, UL LTE-TDD 818 286%
Sutlrame=2 347,89
10481 AM | LTE-TDD (SCFDMA, 50% RB, 1.4 MHz. 64-QAM, UL LTE-TOD 845 | 296%
Sublrame=23 4,7,8,9
10452 | AAB | LTE-TDD (SC-FDMA_50% RB, 3 MHz. OPSK, UL LTE-TDD mm 206%
Sublrames2, 3.4 7,8 9)
10483 | AAB | LTE-TDD (SC-FDMA, 50% RS, 3 MHz, 16-0QAM, UL LTE-TDD 839 | :96%
Sut¥rame=2 34 7,8.9)
10482 | AAB | LTE-TDD (SC-FDMA, 50% RB, 3 MHz. 63-QAM, UL LTE-TDD 847 | 206%
Subframe=2.34.7.8,9)
10485 AAE | LTE-TDD (SC-FDMA, 50% R8, 5 MHz, OPSK, UL LTE-TDD 7.58 £26%
Subframe=2,34,7 8 8)
10488 AAE | LTE-TDD (SC-FOMA, 50% RB, 5 MHz. 16-QAM, UL LTE-TOD B.38 2896%
Subframe=234.7.8.9)
10487 AAE | LTE-TDD (SC-FDMA, 50% RB, 5 MMz, 64-QAM, UL LTE-TDD B.80 £96%
Subframe=234789 il
10488 AAE | LTE-TOD (SC-FDMA, 50% RB, 10 MHz, QPSK, UL LTE-TOO 7.70 88 %
Subframe=2,34.7,8.9)
10489 AAE | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-0AM, UL LTE-TDD B.31 z86%
Subframe=2,34.7.8.9)
1 10490 | AAE | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM, UL LTE-TDO BS54 | 286 %
Subframa=2.34.7,8.9)
10481 AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK, UL LTE-TDD 7.74 =26%
Subframe=2.34,7,8.9)
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10462 | AAE | LTE-TDD (SC-FDMA, 50% RB. 18 MHz, 16-CAM, UL | LTE-TOD B4l | 296%
Subframe=2.3.4,7.8.9) !
10483 | AAE | LTE-TDO (SC-FDMA, 50% RE, 15 MHz, 64-QAM, UL | LTE-TDD B35 | z96%
Sublrame®2.3.4 7,8.9) i—
10454 | AAF | LTE-TOD (SC-FDMA, 50% RE. 20 MHz, QPSK, UL LTE-TDD 774 | 2086%
Subframe=2.34,7,8.9)
10465 | AAF | LTE-TDO (SC-FDMA, 50% RB. 20 MHz, 16-QAM, UL LTE-TDD B3T | 06 %
Subframes2,3,4,7,8.9)
10486 | AAF | LTE-TDD (SC-FDMA, 50% RB. 20 MHz, 64-0AM, UL LTE-TDD BS54 | :66%
Subframes2,3,4,7,8,9)
10497 | AAA | LTE-TDO {SC-FDMA, 100% RB, 1 4 MHz, QPSK, UL LTE-TDD T6T | 206%
Subframes2.3.4,7,8.9)
10438 | AAA | LTE-TDD (SC-FOMA, 100% RB, 14 MHz, 16-GAM, UL LTE-TDD B4 | +96 %
Subframe=2,34.7,8.9)
10499 | AAA | LTE-TDD {SC-FOMA, 100% RB, 1.4 Mz, 64-QAM, UL LTE-TDD BB | 86 "%
. Subframe=234.7,8,9)
10500 | AAB | LTE-TDD {SC-FDMA, 100% REB, 3 Mz, QPSK, UL LTE-TDD 767 | +90 %
Subframe=2,3.4.7,8.9)
10501 | AAB | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM. UL LTE-TDO BA4 | £96%
Sublrame=2,34.7.8.9)
10502 | AAB | LTE-TDD (SC-FDMA. 100% RB, 3 MHz 64-QAM. UL LTE-TOD e52 | t36%
Subframe=2,34.7 8.9)
10503 | AAE | LTE-TDD (SC-FDMA, 100% RE, 5 MHz, QPSK. UL LTE-TOD 772 | x96%
Subtrame=2,3.4,7,8.8)
10504 | AAE | LTE-TDD (SC-FDMA. 100% RB, § MHZ 16-QAM. UL LTE-TDD 831 [ +96%
Subframe~234789)
10505 | AAE | LTE-TOD (SC-FDMA, 100% RB, 5 MHZ 64-QAM, UL LTE-TDO 854 | 196%
Subframen2.34.7 8 5)
10506 | AAE | LTE-TDD (SC-FDMA, 100% R8, 10 MHz, QPSK, UL LTE-TDD 774 | £95%
Sublrame=2.34,7.8.5)
10507 | AAE IéIEmD (SC-FDMA, 100% RB, 10 MHz, 16-0AM, UL LTE-TDD 836 | :96%
bframes2
10508 | AAE | LTE-TDO (SC-FDMA, 100% RB, 10 MHz, 64-QAM, UL LTE-TDD 856 | +956%
Subframes2.3 4,7 |
10509 | AAE | LTE-TDO (SC-FDMA, 100% RB, 15 MHz, QFSK, UL LTE-TDD 799 | 296%
Subframe=2.3.4,7 !
10510 | AAE | LTE-TDD (SC~FDMA 100% RB, 15 MHz, 16-QAM, UL LTE-TDD 849 | 206%
Subframe=2.3.4,7. B !
10511 | AAE | LTE-TDD (SC- FDMA 100% RB, 16 Mz, 64-QAM, UL LTE-TDD 851 | 296 %
Subframe=2,3.4,7 8,9) | |
10512 | AAF | LTE-TDD (SC-FOMA, 100% RS, 20 MHz, QPSK, UL 1 LTE-TDD 774 | 206%
Subframe=2,3,4.7,8.9) |
10513 | AAF | LTE-TDD {SC-FDMA, 100% RB, 20 MHz, 16-GAM, UL | LTE-TDD 842 | 296%
Sublrame=234.7.8.9) |
10514 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM, UL LTE-TOD 845 | 206%
Subframe=2,34.7.8.9)
10515 | AAA | TEEE B02 11b WIFi 2.4 GHz (DSSS, 2 Mibps. S8pc duly cycie) WLAN 1568 | 498 %
10516 | AAA | IEEE B02.11b WiFi 2.4 GHz (DSSS, 5.5 Mops, 99pc duty oycle) WLAN 157 | 266%
10617 | AAA | IEEE BOZ.11b WiFi 2.4 GHz (DSSS, 11 Mbps, 99pc duty cycie) WLAN 58 | +96% |
10518 | AAS | IEEE B02.11aM WiFi 5 GHz (OFDM. 9 Mbps, 99pc duty cycle) WLAN 823 | 2P6%
10519 | AAS | IEEE B02.11a/h WIFi 5 GHz (OFDM, 12 Mbps_ 88ac duly cydie) WLAN 830 | sB6%
10520 | AAB | IEEE B02.11am WiFi 5 GHz (OFDM. 18 Mbps, 890c duty cyde) WLAN 812 | £86%
10521 | AAB | IEEE 802.11aih Wi 5 GHx (OFDM, 24 Mbps. 89pc duty cycle) WLAN 797 | +06%
10522 | AAB | IEEE 802.11am Wi 5 GHz (OFDM. 36 Mops. 99pc duly cycle) WLAN 845 | +06%
10523 | AAB | IEEE 802.17ah WiFi 5 GHz (OFDM. 48 Mops. 8dpc duly cycle) WLAN 808 | +96%
10524 | AAB | IEEE 802 11am WiFi 5 GHz (OFDM, 54 Mops, 98pc duly cydle) WLAN B27 | +96% |
0525 | AAB | IEEE 802.1%ac WiFi (20MHz, MCS0, B3pc duly cycle) WLAN 83 | +96% !
10526 | AAB | IEEE 802.11ac Wi (20MHz, MCS1. 88pc duty cycle) WLAN 842 [ +96%
0527 | AAB | IEEE 802 11ac WiFi (20MHz, MCS2, 88pc duty cycle) WLAN 821 | :96%
| 10528 | AAB 2.11ac Wi (20MHz, MCS3, %pc duty cycle) WLAN 836 | +98%
10529 | AAB 2 11ac Wi (20MHz, MCS4, 88pc duly cycle) WLAN 835 | +96%
10531 | AAB = 802.11ac WF| {20MHz, MCSE, 99pc duty cycle) WLAN 43 [ +986%
10532 | AAB E 802 11aC WiFi {20MHz, MCS7, 98pc duty cycle) WLAN 29 | +96%
10533 | AAB EE B2 11ac WiFi (20MHz, MCS8, $9pc duty cycle) WLAN 838 | +956%
10534 | AAB | IEEE 802 11ac WiFi (40MHz, MCS0, 99pc duty cycle) WLAN 845 | +96%
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10835 AAB IEEE 802 11ac WiFi (40MHz. MCS1, 98pc duty cydle WLAN 3,45 296 %
10536 AAB | IEEE 802 11ac WiF (40MHz. MCS2. 9900 duty cyde WLAN 3,32 296 %
10537 AAB EEE 802.11ac WIFI (40MHz, MCS1, 8Spc duty cyca WLAN 44 £96%
(10538 | AAB | EEE 802 11ac WiFi (40MHz, MCS4, 98pc duty cyde) WUAN 54 | 296%
10540 | AAB EEE 802.11ac WiFi (40MHz, MCS8. $9pc duty cycla) WLAN .39 £86 3L
10541 | AAB | IEEE 802.11ac WiFi (A0MHz. MCST, 09pc duty cyde) WLAN 46 | =06%
10542_| AAB | IEEE 802.17ac WiFi (A0MHz, MCS4, 89pc duty cycie) WLAN 65 | =96 %
10543__| AAB | [EEE 802.11ac WiFi (40MHz, MCSS,_ 59pc duly cycio) WLAN 85 | £66%
10544__| AAB | IEEE 802.11ac WiFi (80MHz, MCS0, S9pc duly cyds) WLAN 47 | 29.56%
10545 | AAB | |EEE 802.11ac WiFi (30MHz, MCS1. 99pc duty cycle) WLAN B55 | 296%
10546 | AAB | IEEE 802 11at WiFi (80MHz, MCS2, $9pc duty cycle) WIAN 835 | =06 %
10547 AAB | |EEE 802 11nac WiFi {80MHz, 3. 89pc duly cycle WLAN B.43 z!.ﬂ_%__‘
10648 AAB | |EEE 802 11ac WiFi (B0MKz, MCS4, 99pc duty cycle WLAN 8.37 +86% |
10550 AAB | IEEE B02 11ac WIF] (80MHz, MCSE, 99pc disty cycie! WLAN 438 £06% |
10561 | AAB | IEEE B0Z 11ac WiFi (80MHz, MCST, 89pC duty cydle) WLAN 850 | £96% |
10552 | AAB | IEEE 802 11ac WIFI (B0MHz, MCSB, 99pc dut WIAN 842 | £06% |
10553 AAB | IEEE 802 11ac WIFi (80M=z, mSB, 99pc duty cycle} WLAN 845 +96% |
10554 | AAC | IEEE B02 118c WIFI (160MHz, MCS0. 99pc duty cycial WLAN 848 | £96% |
10655 | AAC | IEEE 802 11ac WIFI (160MHz. MCS1, 89pc duly cycie) WLAN 847 | $96% |
10556__| AAC | IEEE B02.11ac WiFl (160MHZ MCSZ_ 085¢ duly cycie) WLAN 850 | +96%
10557 AAC | IEEE 802 11ac WIFi (160MHZ. MCS3, 98pc duty cyce) WLAN 8.52 + 9.6 %
10558 | AAG | IEEE 802.118c WIFI (160MHz, MCS4, 88pc duty cyd) WLAN 61 | £96%
10560 | AAC | IEEE B02.118c WiFi (160MH2. MCS6. 8990 duly cycie) WLAN 73| £06%
10561 | AAC | IEEE B02.11ac WIFi (160MHz. MCS?. 86pc duly cycie) WLAN 56 | 06 %
10562 | AAC | IEEE 602.11ac WIFI (160MHz. MCSB, 9%pc duly cyde) | WLAN 869 | +96%
10563 | AAC | IEEE 802.17ac WIFI (160MHZ. MGSS, B9pc duly cycie) T WLAN 877 | 96 %
10564 AAA | IEEE 802.11g WiF1 2.4 GHz (DSSS-OFDM. 8 Mbps, 99pc duty WLAN 825 £96%
cpcia) |

10585 | AAA | IEEE 802.11g Wil 2.4 GHz (DSSS-OFDM, 12 Mops, B9pe duty WLAN 845 | 496%
cycle) .

10566 | AMA | IEEE 802.11g Wit 24 GHz (DSSS-OFDM, 18 Mbps, 99pc duty WLAN 813 | 196 %
cycle)

10567 | AAA | IEEE 802,110 WIFi 24 Grz (DSSS-OFOM, 24 Mops, B9pc duty WLAN 800 | +86%
cycle) .

10568 | AAA | IEEE 802.11g WIF) 2.4 GHz (DSSS-OFDM, 38 Mbps, 98pc duty WLAN 837 | 298 %
cycie)

10568 | AMA | IEEE 802110 WIF! 24 GHz (DSSS-OFDM, 48 Mbps, 89pc duly WLAN 810 | 96 %
cycle) !

10670 | AMA | IEEE 802.11g WIFI 2.4 GHz (DSSS-OFDM, 54 Mbps, S3pc duly WLAN B30 | 298 %
cycie)

10571 | AAA | IEEE 802.11b WIFI 2 4 GHz (DSSS_1 Mbps, 90pc duty Cyck) WLAN 189 | +96% |

10672 | AAA_| IEEE 802.11b WIF) 2.4 GHz (DSSS, 2 Mbps, 90p< duty cycie) WLAN | 199 | 396%

10573 | AAA | IEEE 802.11b Wi 2.4 GHz (DSSS. 5.5 Mbps, 90pc duty cycle) WLAN 188 | £9.6%

10574__| AAA | IEEE 802.11b WiFi 2.4 GHz (0SS5, 11 Mbos, 90pc duty cycis) WLAN 188 | £968%

10575 | AAA | IEEE B02.11g WIFI 2.4 GHz (DSSS-OFDM, & Mbps. 90pc duly WLAN 869 | $96%

| cycie)

10576 | AAA | IEEE BOZ 11g WIFI 2.4 GHz (DSSS-OFDM, 8 Mops. B0p¢ duly WLAN 860 | 06 %
cyde)

10577 AAA | EEE 802.11g WIFi 2.4 GHz (DSSS-OFDM, 12 Mbps, S0pc dusty WLAN B.7T0 *896%

| cycle)

10578 AAA | IEEE B02 11g WIFI 2.4 GHz {DSSS-OFDM, 18 Mbps, 80pc duty WLAN B49 206%
cycla

10578 | AAA | IEEE 802 11g WiFI 2.4 GHz [DSSS-OFDM, 24 Mbps, 90pc duy WLAN 836 | 96 %
cycle)

10580 | AAA | IEEE B2 11g WIFi 2.4 GHz (OS55-OFDM, 36 Mbps, 90pa duty WLAN 876 | 96 %
cycle) .

10581 | ARA | IEEE B02.11g WIFI 2.4 GHz (DSGS-OFDM, 48 Mbps, 90pc didy WLAN £35 | 96 %
cycle)

10582 AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 80pc duty WLAN B.67 286%
cycls)

10883 AAB | IEEE BOZ 11&/h WIFi 5 GHz (OFDM, 6 Mbps. S0pc duty cycle) WLAN B8.59 * 86 %

10584 % IEEE B02.11&'h WiFi 5 GHz (OFDM, 9 Maps, S0pc duty cycle) WLAN B.E0 +96%

10585 | AAB | IEEE 802.11a/h WIFI 5 GHz (OFDM. 12 Mbps, 90pc duty cycle WLAN 870 | 20.6% |

10586 AAB | |[EEE 802.11a/h WIFI 5 GHz (OFDM, 18 Mbps, 90pe duty cycle} WLAN 849 £969% |

10587 | AAB | IEEE B02.11a/h WIFI 5 GHz (OFDM, 24 Mbps, S0pe duty cycie) WLAN B35 | +66% |
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10568 | AAB | IEEE 802.11am WiFi 5 GHz (OFDM, 36 Mops, 80pc duty cycio) | WLAN B76 | +96%
10588 | AAB | IEEE 802.11am Wi 5 GHz (OFDM, 48 Mbps, 30pc duty cyclo} WLAN 835 | $06%
10580 | AAB | IEEE 802.11ah WiFi 5 GHz (OFDM. 54 Mbps, S0pc duty cycle) WLAN 67 | 296%
10591 | AAB | IEEE 802 11n (HT Mixed, 20MHz, MCSO0. 80pc duty cycie) WLAN 63 | 286 %
10682 | AAB | IEEE 802.11n (HT Mixed, 20MHz. MCS1, 80pc duty cycie) VWLAN 79 | 296%
10583 | AAS | IEEE 802.11n (HT Mixed, 20MHz MCSZ2. B0pc duty cyde) | WLAN 64 | 286%
10684 | AAB | IEEE 802.11n {(HT Mixed, 20MHz. MCS3, 80pc duly cycle) | WLAN 74 | 296% |
10508 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCS4. 60pc duty cycle) WLAN B74 | 068% |
10566 | AAB | [EEE 802.11n (HT Mixed, 20MHz. MCS5. S0pc duty cycle) WLAN B.71 | 286 %
10587 | AAB | [EEE 802.11n (HT Muxed, 20MHz, MCS6. 80pc duty cyda) WLAN B72 | 296%
10558 | AAB | IEEE 802.11n (HT Mixed, 20MHz. MCS7, 80pc duty cycin) WLAN 850 | +0.6% |
10549 | AAB | [EEE 802.11n (HT Mixed, 40MHz, MCSQ, 80pc duty cycle) WLAN B70 | *88%
10600 | AAB | [EEE 802.11n (HT Mixed, 40MHz, MCS1, S0pc duty cycle) WLAN BBE | £06%
10601 | AAB | IEEE 802.11n (HT Mixad, 40MHz. MCS2, §0pc duty cycle) WLAN BA2 | 298%
10602 | AAB | |EEE 802.11n (HT Mixed, 40MHz, MCS3, §0pc duty cycle) WLAN 894 | +06%
10603 | AAB | IEEE 802.11n (HT Mixed, 40MH2, MCS4, S0pc duty cycie) WLAN 903 | 266%
10604 | AAB | IEEE 802 11n (HT Mixad, 40MH2, MCSS, $0pc duty cycle) WLAN B76 | 298%
10805 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS8, 80pc duty cycle) WLAN B.97 | 296% |
10806 | AAE | IEEE 802.11n (HT Mixed, 0MHz, MCS7. 80pc duty cycle) WLAN BB2 | $06%

10807 | AAB | IEEE 802.11ac WIFI (20MHz, MCSO, 90pc duty cyce) WLAN BB | £56%
10608 | AAB | IEEE 802.11ac WIFI (20MHz, MCS1, 90pe duty cycie) WLAN B77 | 296%
10808 | AAB | IEEE B0Z 11ac WIF| {20MHz, MCS2, 80pc duty cych) WLAN BS57 | 28.6% |
10810 | AAB | IEEE 802.11ac WiFi {20MH2, MCS3, S0pc duty cycle) WLAN B7B | =96%
10611 | AAB | IEEE B02.11ac WIFi {2004z, MCS4, 90pc duty cycia) WLAN B70 | 296%
10612 | AAB | IEEE 802.11ac WiFi (20MHz, MCSS, 90pc duty cycle) WLAN B77 | 296%
10613 | AAB_ | IEEE 602 11ac WIFi {20MHz, MCS6, 90pc duty cycle) WLAN B94 | 206%
16614 | AAB | IEEE B02.11ac WiFi (20MHz, MCS7, 90pc duty cyce) WLAN | BSH | 266%

10615 | AAB | IEEE B02.11ac WIFI (20MH2, MCSB, 90pc duty cycie) WLAN | BB2 | +96%
10616 | AAB | IEEE B02.11ac WIFi (40MFiz2, MCSO, 90pc Outy tyde) WLAN 882 | £96%
10617 | AAS | IEEE B02.118c! 1 WLAN 381 | £86%
10618 | AAS | IEEE B02.11ac WiFi 2 WLAN 855 | +66%
10619 | AAE | IEEE 802.11ac WIFi g WLAN BB6 | +96%
10620 | AAB | IEEE 18c WIFi duly ¢ WLAN BB7 | +8.6 %
10621 | AAS | IEEE 802.11ac WIFi (40M . 90pe duty WLAN 377 | £96%
10622 | AAB | IEEE 802.11ac WIF| MCS6. WLAN 388 | +5.6 %
10623 | AAB | IEEE 802.11ac WiFi (40MHz. MCS7. 90pc duty cydla) WLAN 382 | +96%
10624 | AAB | IEEE 802.11ac WIF (40M dul WLAN 306 | +96 %
10625 | AAB | IEEE 802 1%ac WiF ﬁﬁj ;m%mgﬁ) WLAN BO5 | +96%
10626 _| AAB | IEEE 802.11ac WiFi (B0MMz. MCS0. B0pc duty cycle) WLAN BEI | +9.6%
10827 | AAB | IEEE 802.11ac WiFi (B0MHz. MCS1. 80pc duly cydle) WLAN 888 | +36%
10628 | AAB | IEEE 802 11ac WIFi (B0MHz. MCS2. du WLAN B71 | +96"%
10629 | AAB | IEEE 802.1%ac WIFi (B0MHz MCS3, B0pc duly cycle) WLAN 885 | +96%
10630 | AAB | IEEE 802.11ac WiFi (B0MHz, MCS4, 80pc duly cycle) WLAN 72 | 298 %
10831 | AAB | IEEE 802.11ac WiFi (B0MHz. MCSS. 80pc duty cyde) WLAN Bl | £96%
10832 | AAB | IEEE 802.11ac WiFi (80MHz. MCS6. 80pc duly cydle) WLAN 374 | 296%
10633 | AAB_ | IEEE 802.11ac WiFi (S0MHz. MCS7, 90pc duty cydle) WLAN 883 | +96%
10634 | AAB | IEEE 802.11ac WiFi (80MHz MCS8, 90pc duly cycle) WLAN 381 | t96%
10835 | AAB 2.1 1ac WiFi (80MHz, MCSS, 80pc duly cyclo) WLAN BBl | +96%
10838 | AAC 2 11ac WiFi (160MHz, MCSO0, 90pc duty cycle) WLAN 883 | +96%
10637 | AAC E 802.11ac Wi (160MHz, MCS1, 90pc duty cydle} WLAN 879 | +96%
10638 | AAC | IEEE 802.11ac Wi (160MHz, MCS2, 90pc duty cycle} WLAN 886 | +96%
10638 | AAC | IEEE B02.11ac Wi (160MHz. MCS3, 80pc duty cycle) WLAN 885 | +096%
10640 | AAC | IEEE 802 11ac WiIFI {160MHz. MCS4, 90pc duty cyce) WLAN 898 | 196%
10641 | AAC | IEEE 802.118c WiFi (160MHz, MCSS5, 90pc duty cyca) WLAN 306 | +96%
10642 | AAC | IEEE 802 11ac WiFi {160MHz MCSE, 80pc duty cycie) WLAN 3.06 | +96%
10643 | AAC | IEEE 802 11ac WiFi {160MHz. MCS7, 90pc duty cyde) | WLAN 89 | +96%
10644 | AAC | IEEE B02.11ac WIFi (160MHz. MCS8, duty ¢ | WLAN 305 | *98%
10645 | AAC | IEEE BO2.113c WiFi (160MHz. MCSS. 80pc duty tydie) WLAN 911 | 296%
10648 | AAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, CPSK, UL Subframe=2,7) LTE-TDD 1186 | 406%

| 10647 | AAF | LTE-TDD (SC-FDMA, | RB, 20 MHz, QPSK, UL Sutframe=2.7) LTE-TDD 1198 | 296% |

[ 10648 | AAA | COMA2000 (1x Advanced) COMA2000 | 345 | 296%

L 10652 | AAD | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, Cipping 44%) LTE-TDD 691 | 288%
10653 | AAD | LTE-TDD (OFDMA_ 10 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 742 | 206%
10654 | AAD | LTE-TDD (OFDMA_ 15 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 696 | +8.6% |
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EX3DV4- SN:7541 July 22, 2018
10655 | AAE | LTE-TDD {OFOMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 721 | +96%
10658 | AAA | Pulse Waveform (200Hz, 10%) Tast 1000 | +86%
10659 AAA | Pulse Wavelfom (200Hz, 20%) Test 5.99 +98 %
10660 | AAA | Pulse Wavefarm (200Hz, 40%} Test 398 | $368%
10661 | AAA | Pulse Waveform (200Hz, 80%) Test 222 | £96%

| 10662 | AAA | Pulse Waveform (200Hz, 80%) | Test 097 | £96%
10670 | AAA | Bluetooth Low Energy . Bluetooth 219 | +36%
10671 | AAA | IEEE BO02 1tax (200MHz, MCS0, 90pc duty cyce) L WLAN 909 | £98%
10672 | AAA | IEEE B02.11ax (20MHz, MCS1, 90pc duty cycke) | WLAN 357 | +96%
10673 | AAA | IEEE B02 11ax (20MHz, MCS2, 90pc duty cycie) | WLAN 378 | +96%
10674 | AAA | IEEE B802.11ax (20MHz, MCS3, 80pc duty cycia) | WLAN 874 | +98%
10675 | AAA | IEEE BO02.11ax (20MHz, MCS4, S0pc duty cycle) | WLAN 90 | +98%
10676 | AAA | IEEE B02.11ax (20MHz. MCS5, 90pc duty cycle) | WLAN 77| 296%
10677 | AAA | IEEE B02.11ax {20MHz. MCS8, 90pc duty cycie) WLAN 373 | $96%
10678 | AAA | IEEE 802.11ax (20MHz, MCS7, 90pc duly cyde) WLAN 878 | +96%
10679 | AAA | IEEE 802.118x [20MHz, MCS8, 90pc duly cycla) WLAN 839 | +96%
10680 | AAA | IEEE 802.11ax (20MHz. MCS9. 90oc du WLAN 880 | +98%
10881 | AAA | IEEE 802 11ax (20MHz. MCS10. S0pc duty cycle) WLAN 862 | +968%
10882 | AMA | IEEE 802 17ax {20MHz MCS11, 80pc duty cycle} WLAN | B8B83 | $96%
10683 | AAA | IEEE 802.11ax (20MHz, MCS0, 98pc duty cycie) WLAN | B42 | x96%
10884 | AAA | IEEE 802 11ax {20MHz MCS1, 85pc duly cycie) WLAN | B26 | $96%
10685 | AAA | IEEE 802 11ax {20MHz. MCS2. WLAN 833 | $968%

| 10686 | AAA | IEEE 802.17ax (20MHz. MCS3. 89pc duty cycle) WLAN B28 | 296%
10687 | AAA | IEEE 802 17ax {20MHz. MCS4, 88pc duty cycls) WLAN 845 | 196%
10688 | AAA E 302,11ax (20MHz, MCSS, 99pc duly cycle) WLAN 829 | +96%
10889 | AAA | IEEE 802 11ax {20MHz. MCS8, 9%pc duly cycle) WLAN 855 | +96%
10590 | AAA | IEEE 802.11ax {20MHz, MCS7. 95pc duly cycle) WLAN 820 | $96%

1069 AAA | [EEE 802 11ax {20MHz. MCS3, 9fipc duty cycle) | WLAN B25 | +98%
10692 | AAA | IEEE 802.11 H WLAN 529 | 496% |
10693 | AAA | IEEE 802.11ax (20M) 0 o WLAN | 825 | $96%
10694 | AAA | IEEE 802.1%ax (20MHz. MCS11, Qgcmgcn) WLAN | B57 | *96%
10695 | AAA | IEEE 802.1%ax MCSO, N B78 | +96%
10696 | AAA | IEEE 802.11ax {40 MCS1 dut cygg) WLAN B.91 $9.6%
10697 | AAA | IEEE 802.11ax duty cyclo) WLAN | B6BY | +96%
10698 | AAA | |EEE 802.11ax (¢ MC duty cycle) WLAN BE9 | +96%
10699 | AAA | IEEE 802.1%ax MC! ) WLAN 882 | #98%
10700 | AAA | IEEE 802 11ax (40MHz, MCSS. 80pc duly cycie) WLAN 873 | $96%
10701 | AAA | IEEE 802.11ax (40MHz, MCSE, 90pe duly cycie) WLAN | BB6 | +96%
10702 | AAA | IEEE 802.11ax (40MHz. MCS7, 80pc duty cycle) WLAN | B70 | x98%
10703 _ | AAA IEEE 802 11ax (40MHz, MCS8, S0pc duty cycle) WLAN | B82 | $+06%
10704 | AAA EE 802.11ax (40MHz, MCSS. B0pc duty cycle) WLAN | B56 | 196%
10705 | AAA E 802.11ax (40MHz, MCS10, 80pc duty cycie) WLAN | BBY | +96%
10706 | AAA | IEEE 802 11ax (40MHz, MCS11, 80pe duty cycle) WLAN | BB6 | +96%
10707 | AAA | IEEE 807.11ax (40MHz, MCSO, S0pc duly cycle) WLAN | B32 | $96%
10708 | AAA | IEEE 802 11ax (40MHz, MCS1. 99pc duty aycle) WLAN | BS55 | +98%
10709 | AAA | IEEE 802.11ax (40MHz, MCS2. B8pc duty cycle) WLAN | B33 | +98%
10710 | AAA | IEEE 802.11ax (40MHz, MCS3, Bpc duly cyde) WLAN 629 | 496%
10711 | AAA T IEEE 802 11ax (40& MCS4, 28pc duly cycle) WLAN 835 | +96%
10712 | AAA | IEEE 802.11ax (40MH2, MCS5, B8pc duty cycle) WLAN B.87 | 206%
10713 | AAA | IEEE 802 11ax (40MHz, MCS6, 59pc duty cycle) WLAN 833 | +96%
10714 | AAA | IEEE 802 1tax (40MHz, MCS7. 88po duty cycle) WLAN B26 | $968%
1071 AAA | IEEE 802.11ax (40MHz, MCS3, B8pc duly cycle) WLAN 345 | 196%
10716 | AAA | IEEE 802.11ax (40MHz, MCS3, 89pc duly cycle) WLAN 330 | 206 %
1071 AAA | |EEE 802 11ax (40MiHz, MCS10, $9pc duty cyclo) WLAN 348 | 296% |
10718 | AAA | IEEE 802 11ax (40MHz, MCS11, 99pc duty cycie) WLAN | B24 | +96% |
10718 | AAA | IEEE B02 11ax (B0MHz, MCSO, 90pc duty cycle) WLAN | BB1 | 296%
10720 | AAA | IEEE 802 11ax (B0MHz, MCS1, B0pc duty cycle) WLAN BB7 | 296%
10721 | AAA | IEEE 802.11ax (80MHz, MCS2, Bdpc duly cycle} WLAN B76 | +96%
10722 | AAA | IEEE 802.11ax (B0MHz, MCS3, Spc duly cycle) WLAN | B55 | 96% |
10723 | AAA | IEEE 802.11ax (B0MHz, MCS4, S0pc duty cycle) WLAN | B70 | *96%
10724 | AAA | IEEE 802 11ax (80MHz, MCS5, Bloc duty cydle) WLAN 80 | +96%
10725 | AAA | IEEE 802.11ax (80MHz, MCSE, B0pc duty cycle) WLAN | BT4 | +96%
10726 | AAA | IEEE 802.11ax (80MHz2, MCS7, 90pc duly cycio) WLAN | B72 | +06% |
10727 | AAA_ | IEEE 802.11ax (BDMHz, MCS8. S0pc duty cycle) WLAN | _BB6_ | +9d8%
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1 10728 | AAA | IEEE 802 11ax (B0MHz, MCS9, 90pc outy cyds) WLAN BBS | £96%
10729 | AAA | IEEE 802.11ax (B0MHz, MCS10. 80pc duty cycle) WLAN B64 | :06%
10730 | AAA 802 11ax (BOMHZ, MCS11, 90pc duty cycle) WLAN B.67 +86%
10731 | AAA 802 11ax (B0MHz, MCSD, 99pc duty cycie) WLAN B42 | +86%
10732 | AAA | IEEE 802 11ax (B0MH2z MCS1, 98pc duty cycle) WLAN B4 | +86%
10733 | AAA_ | IEEE 802 11ax (BOMHz, MCS2, 89pc duty cycle) WLAN B40 | +66%
10734 | AAA | IEEE B02.71ax (B0MHz. MCS3, 99pc duty cycle) WLAN 825 | +96%
10735 | AAA | IEEE B02 115x (80MHz. MCSA4. 88ac duty cycle) WLAN B33 | +96%
10756 | AAA | IEEE BD2 11ax (80MHz MCSS5. B80c duty cycle) WLAN B2Z7 | +96%
10737 | AAA | IEEE B02 11ax (80MHz. MCS6, 89pc duty Gycle) WLAN B35 | +36%
10738 | AAA | IEEE B02.11ax (80MH2, MCS7, 88p¢ duty cycio) WLAN 842 | +98%
10738 | AAA | IEEE B02 11ax (80MHz, MCSS, S8pc duly cycle} WLAN 129 | +96%
10740 | AAA | IEEE B02.11ax {80MHz, MCS9. 88pc duty cycle} WLAN 48 | $96%
10741 | AAA | IEEE 802.11ax (80MHz, MCS10, 99pc duty cycle) WLAN 40 | +36%
10742 | AAA | IEEE 802.11ax (80MHz, MCS11, 99pc duty cycie) WLAN 43 | $96%
10743 | AAA | IEEE 802.11ax {160MH2, MCSO, 90pc duty cyce) WLAN 894 | 198%
10744 | AAA | IEEE 802.11ax (160M#Hz, MCS1, 90pc duty cyce) WLAN 316 | +96%
10745 | AAA | IEEE 802.11ax {160MHz, MCS2. 90pc duty cyce) WLAN 93 | $96%
10748 | AAA | IEEE 802.11ax {160MHz, MCS3, 90pc duty cyce) WLAN 011 _| 6%
10747 | AAA | IEEE 802 11ax (160MHz, MCS4, 90pc duty cydie) WLAN 904 | $967%
10748 | AAA | IEEE 802 11ax (160MHz, MCS5, 90pc duty cycie) WLAN 893 | +96%
10749 | AAA | IEEE 802.11ax (160MHz, MCS6. 90pc duty cyce) WLAN 890 | +96%
10750 | AAA | IEEE 802.11ax (160MHz. MCS7, 90pc duty cycs) WLAN 879 | 296%
10751 | AAA | IEEE 802.11ax (160MHz, MCSE, 90pe duty cycle) WLAN 882 | +96%
10752 | AAA | IEEE 802 11ax (160MHz, MCSS, 90pc duty cycie) WLAN 881 | 396% |
10753 | AAA | IEEE 802.11ax (160MHz, MCS10. 80pc duty cycle} WLAN 900 | +96%
10754 | AAA | IEEE 802 11ax (160MHz. MCS11. 80pc duty cycle) WLAN 894 | 396%
10755 | AAA | |EEE 802 11ax (160MHz, MCSC, 88pc duty cycie) WLAN 864 | $96%
10756 | AAA | IEEE 802 31ax (160MHZ. MCS1{ WLAN 877 | 298%
10757 | AAA | IEEE B02 f1ax (160MHz. MCS2, 98oc duty cycle) WLAN 877 | 298%
10756 | AAA | IEEE 802 $1ax (160MH2 MCS3, 98pc duty cyclo) WLAN 868 | 286%
10758 | AAA | IEEE BOZ 11ax (160MHz. MCS4. 9%pc duty cycle) WLAN 858 | 206%
10760 | AAA | IEEE BO2 11ax (180MHz, MCSS. SSpc duty cycle) WLAN 840 | 206%
10761 | AAA_ | IEEE B02.11ax (180MHz. MCSE, 8%pc duty cycle) WLAN | 858 | 296%
10762 | AAA | EEE BO2 11ax (160 MCS7 duty cycle} WLAN | 848 | 208%
10763 | AAA | IEEE 802 11ax (160! MCS3, Bdpc duty cycle) WLAN 853 | 206%
10764 | AAA | IEEE 802.11ax (1 la) N | B54 | 206%
10765 | AAA | IEEE 802.11ax (1 . MCS10, 99pe duty cycle] WLAN | 854 | $96% |
10765 | AAA | IEEE B02.11ax {160MHz, MCS11, 99pc duty cycle) WLAN | 851 [ 206% |
* Uncartainty ks determined using the mix from naar response spoking r gular distrbution and & sxprassad for the square of the
feld value
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Appendix A.3 Dipole Calibration certificate (D750V3 1183

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland

S Schwelzerischer Kalibrierdienst
Secvice suisse d'dtalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

Accrediled by the Swiss Acorediation Sarvice (SAS) Accraditation No.: SCS 01 08
The Swiss Accraditation Service ls one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client KCTL (Dymstec) Certificate No: D750V3-1183_Sep18
[CALIBRATION CERTIFICATE ]

Object D750V3 - SN:1183

Calibeaton procedure(s) QA CAL-05.v10
Calibration procedure for dipole validation kits above 700 MHz

Caltiration dale September 03, 2018

This cafibraton certificate tocuments the trecaability %o national standards, which realize the physical nns of measurements (S1)
The messuremants and the uncertainties with confidence probabiity are given on the following pages and am part of the cerlficate

Ali calibrations have been conducted In the closed labaratory faciity: emironment Iempenstue (22 £ 35°C and bumiday < 70%,

Calibration Equpment used (MATE critical for calbration)

| Primary Stanclards D& Date (Carificate No.) Scheduled Calbration
Pawer melee NRP SN; 104778 04-Apr18 {No 02673) Apr-19
Power sensor NRP-Z81 SN 04-Ape-18 {No. 217-02672) Apr-18
Power sansar NAP-Z51 SN 04-Ape-18 (No, 217-02673) Apr-19
Raferonce 20 o8 Angnuatol SN: 5058 (20k) 04-Ape-16 {Na. 217-02682) Apr-19
Type-N mismatoh combination SN 50472/ 06327 04:-Ape-18 {No, 217-02633) Apr19
Relerence Prate EXIDVA SN 7340 30-Dec 17 (No, EX3-7340_Dect?) Dec-18
DAEA SN: 601 26-Qat-17 (No. DAE4-601_OctiT) Oct-18

| Secondary Stangargs |ID¥ Check Date {in house) . . L
Fower meter EPM-342A SN GBG7480704 07-0c1-15 (in house che 16) v house chack: Oot 18
Powear senscr HP 8481A SN: US3T202763 07-Cea-15 (in house chock Oct-16) In hiouse choack: Oct-168
Power 5ensor HF 8481A SN: MY41082317 OeA-15 (0 house check Oct-18) in house check: Oct-18
AF genarator H4S SMT-06 SN 100872 15-Jun-15 {in house chack Oct-18) n housa chack: O
Network Analyzer Aglent £835 SN, USe1080477 A1Mar 14 (in hausa chack Oct-17) n howss chack, Out-16

Name Funttion Sgnature
Calibeated tiy: Michasal Websr Laboratory Technician
Appraved Ly ¥atia Polovk: Technical Manager /f%ﬁ
155U8d. Seplember 4 2018
van cartificate shall not be reproduced except in ludl without writtan approval of the laboeatory J
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Calibration Laboratory of S,

Schmid & Partner = S e
Engineering AG N c Servizio svizzero di taratura

Zaughaussirasse 43, 8004 Zurich, Switzerland % ,_@'\,‘\*‘ S swiss Cailbration Service

Accradted Dy ihe Swas Accroditation Servics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service s ona of the signatories 1o the EA

Multilataral Agr for the gni of calib 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) 1EC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 20186

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 avajlable 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 orlented
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 Retum 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
multiphed 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

fvan on page 1

DASY Version DASYS V52101

Extrapoiation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz = 1 MHz
Head TSL parameters

The following paramsters and calcutations wera applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220"C @19 0.89 mha/m

Measured Head TSL parameters (22.0202)"C 409+8% 0.89 mhoim £ 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 powaer 206 W/kg

SAR for nominal Head TSL paramaters normalized to 1W B8.19 W/kg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 250 mW input power 1.34 Wikg

SAR for nominal Head TSL parameters nommalized to 1W 5.34 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculabions were applied
Temperature Permittivity Conductivity

Nominal Body TSI parameters 220"C 55.5 0.96 mha'm

Measured Body TSL parameters (22.0202)"C 55.0+6% 0.96 mho/m £ 8 %

Body TSL temperature change during test <05"C —
SAR result with Body TSL

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

SAHR measured 250 mW Input powaer 213 Wikg

SAR for nominal Body TSL paramsters normalized to 1W 8.50 Wikg = 17.0 % (k=2)

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

SAHR measured 250 mW input power 1.40 Wikg

SAR for nominal Body TSL parameters normalized to 1W 5.50 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point

5420-21iQ

Retum Loss

-269d8

Antenna Parameters with Body TSL

Impedance, transiormed to feed point

4850-53 0

Return Loss -254dB
General Antenna Parameters and Design
[ Electrical Delay (one directon) 1.030 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 mada of standarc semirigid coaxial cable. The center conductor of the feeding line = directly connected to the
second am of the dipole, The antenna |5 therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcle 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 dipote tength is still

sceording to the Standard.

No excessive force must be applied to the dipols arms, because they might bend of the soldered connections near the

feedpoint may be damaged

Additional EUT Data

Manufactured by

SPEAG

| Manuiacturad on

September 07, 2017
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DASYS5 Validation Report for Head TSL

Date: 03.09.2018
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1183

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

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

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

DASY32 Configuration
o Probe: EX3DV4 - SN7349; ConvF(10.22, 10.22, 10.22) @ 750 MHz; Calibrated: 30,12.2017
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001

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

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

Reference Value = 59.07 Vim: Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.08 Wikg

SAR(1 g) = 2.06 W/kg; SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 2.75 Wikg

d8

-2.40
-4.80
-1.20

-9.60

-12.00

0dB =275 Wikg =4.39 dBW/kg

Certificate No: D750V3-1183_Sep18 Page5ot @

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/3 KP20-02594



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

KCTL Inc. _
65, Sinwon-ro, Yeongtong-gu, Report No.:
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0031-A
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (219) of (293)

www.kctl.co.kr

Impedance Measurement Plot for Head TSL

Cle Yew Chentel Swgep Cafbration Irace Scale Marker System Window Heb
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Cartificate No: D750V3-1183 Sepi8 Page 6 of B

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/3 KP20-02594


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

65 Silrsng)LYeLrn]g(tf).ng-gu Report No.:
Suwon,-si, Gyeong,gi-do, 16677, Kbrea KR20-SPF0031-A
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (220) of (293)

www.kctl.co.kr

DASYS5 Validation Report for Body TSL
Date: 03.09.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1 183
Communication System: UID 0 - CW: Frequency: 750 MHz
Medium parameters used: =750 MHz; ¢ = 0.96 S/m: & = 55: p= 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/AE( SANSICA3.19-2011)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(10.19, 10,19, 10.19) @ 750 MHz; Calibrated: 30.12.2017
* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 4.9 (Back); Type: QD 00R PA9 AA: Serial: 1005

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

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

Reference Value = 57,83 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 3,15 Wikg

SAR(1 g) = 2.13 W/kg; SAR(10 g) = 1.4 W/kg

Maximum value of SAR (measured) = 2.82 Wikg

dB

-2.00
~4.00
-6.00
-8.00

-10.00

(0 dB =282 W/kg =4.50 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Accradtad by tha Swiss Accreditalion Service (SAS)
The Swiss Accreditation Service is one of the signatories

Appendix A.4 Dipole Calibration certificate

a1y,
WY 7,

1o the EA

Multitateral Agreament for the recoganition of callibration cenificates

Chent

KCTL (Dymstec)

nwoow

ischer Kalib i
Service sulsse d'étalonnage
Servizio svizzero di tarstura
Swiss Calibration Servics

Accreditation No.: SCS 0108

Certinicate No: DBS0V2-1006_Apr20

CALIBRATION CERTIFICATE

Quject

Callbration procedirsis)

QA CAL-05.v11

Caltbration date

April 21, 2020

Cadbration Equipment used (MATE criticed for calibeation)

D850V2 - SN:1006

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This calibeation certificate documents e traceabilty 10 natonai standards, wiich realie the plysical units of measurements (S4)
The measuremants and the uncartainties with confidence probabiity are givan on the followng pages and ara pan of the cenficate

Al calibrations have bean conduciad in the closad labormsary facility: enviranment temperature (22 = 3)'C and humicity < 70%

Name
Casbrated by Jeton Kastrall
Approvad by Katia Pokovia

Function
Laborsory Technician

Technical Manager

Primary Standands iDw Cal Date (Cantificate No.) Schoduled Calbration
Power metor NRP SN: 104778 01-Ape-20 (No. 217-03100/03101) Apr-21

Fower sansor NRP-Z81 SN: 103244 01-Ape-20 (No. 217.03100) Apr-21

Power sansor NAP-Z81 SN. 103245 01-Ape-20 (No. 297-03101) Apr-21

Asderence 20 dB Atterwator SN BHEGHM [20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN; 310882 / 06527 31-Mar-20 (No. 217-03104) Apr-21

Refecence Prabe EXI0VA SN: 7349 31-Doc- 18 (No, EX3-7340_Dec19) Dac-20

DAE4 SN: 801 27-Doc-19 {(Na, DAE4-601_Dec18) Dac-20

Secondary Standards 1D # Chack Date (in house) Scheduled Check
Power meter E44198 SN: GB3eS12475 30-0¢1-14 (in house check Fol-18) In house chack: Oct 20
Power sensor HP B481A SN: US37292783 07-0c1-15 fin house check Oc1-16) In house check: Oct-20
Power sansor HP 84814 SN MY41062317 07-00t-15 {In house check OC1-1E) In housa check: Oct-20
AF generator RAS SMT-06 SN 100872 15-Jur-15 (in house check Oct-18) In houge check: Oct-20
Netwark Anglyzer Agilent EBIESA | SN: US41080477 31-Mar14 (in house check Oct-16) In housa chack: Oct-20

Signature

—

2

Issued: Apnl 24, 2020

Certificate No: DB50V2-1006_Apr20
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Calibration Laboratory of S, olzeriach

Schmid & Partner S e :f:;. wnm:m:v::l.m
Engineering AG % € Servizio svizzaro o taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland %, /;7-\?\\ S Swiss Calibration Servico

Accredsud by the Swiss Accrediation Sarvios (SAS) Accreditation No.: SCS 0108

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

Multitateral Agr for the g of callbration 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 Requiraments for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Aptenna 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%.
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Measurement Conditions
DASY systam configuration, as lar as not

ivan on page 1

DASY Version DASYS V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 850 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations wera applied.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.92 mho/m
Measured Hoad TSL parameters (220202)°C 42126% 0.93 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 2,50 Wikg
SAR for nominal Haad TSL parameters normalized ta 1W 9.95 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 250 mW input power 1.62 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.45 W/kg £ 16.5 % (k=2)
Cenificate No: DES0V2-1006 Apr20 Page 3ot 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 10 feod poim 51.7Q-25i2

Retumn Loss -30.4dB
General Antenna Parameters and Design

Elecirical Detay (one direction) 1434 ns

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

The dipole is made of standard semirigid coaxial cable. The center conducior of the feading line is directly connected to the
second arm of the dipole. The antenna s therefore shont-circuited for DC-signals. On some of the dipoles, small end capa
are added to the dipole arms in order {o improve matching when loadad according 1o the position as sxplained in the
‘Measurerment Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is still

acoording to the Standard,

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

i SPEAG
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DASYS5 Validation Report for Head TSL

Date: 21.04,2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipoie 850 MHz; Type: D850V2; Serial: D850V2 - SN: 1006

Communication System:; UID 0 - CW; Frequency: 8§50 MHz

Medium parameters used: f = 850 MHz; o = 0.93 S/m; & = 42.1; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(9.78, 9.78, 9.78) @ 850 MHz; Calibrated: 31.12.2019
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Culibrated: 27.12.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD O00L P49 AA; Serial: 1001

o« DASY3252.10.4(1527), SEMCAD X 14.6.14(7483)

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

Reference Value = 63.51 V/im; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 3.77 Wikg

SAR(1 g) = 2.5 W/kg: SAR(10 2) = 1.62 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR a1t M2 10 SAR at M1 = 66%

Mauximum value of SAR (measured) = 3.34 Wikg

2,00
-4.00
-6.00

-8.00

-10.00

() dB = 3.34 W/kg = 5.24 dBW/kg
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Impedance Measurement Plot for Head TSL
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KCTL

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsusstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kallbrierd|enst
Service sulsse o'étalonnage

c Servizio svizzero di tarstura

S Swiss Cafibration Service

Accrediled by the Swiss Accredftation Semice [SAS) Accraditation No.. SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag t for the r gnition of calibration cartificates

KCTL (Dymstec)
|CALIBRATION CERTIFICATE |

Client

Certificate No: D1750V2-1072_Apr20

Coject D1750V2 - SN:1072

QA CAL-05.v11
Calibration Procedure for SAR Validation Sources batween 0.7-3 GHz

Callbrutian procedureds)

Calbration date

April 20, 2020

This calibration carificate documeants the Iraceabiity 10 nabona standards, which realize ™e physical units of measurements (59)
The massuremants and the uncenainbes with confidence probabiity are given on the foliowing pages and are pan of the certficale

Al calibrations have baen conducted in the closad aborstory facility: environmen! temperatute (22 + 31°C and humidily < 70%

Calration Equipment used (MATE crtical! for calbration)

Primary Standards D& Cad Date (Curtiticate No.) Scheduled Calibiration
Powar mater NRP SN: 104778 01-Apr-20 (No. 217-0310003101) Apr-21

Powar sarsar NRE. 201 SN: 10Q244 Gt-Apr-20 (No. 21703100) Apr21

Power sansar NRP-Z91 SN: 105245 M-Apr-20 (No. 217-03101) Apr-21

Reference 20 48 Atlenustcr SN: BRS04 (20K) J1-Mar-20 (No. 217-03106} Apr-21

Type-N mismatch combination SN. 310962 / 06327 31-Mar-20 (No, 217-03104) Apr-21

Refarance Probe EX3OV4 SN: 7340 31-Dec-19 (No. EX3-7340_Dec19} Dec-20

DAE4 SN e 27-Dac-18 (No. DAE4-60Y_Dec18) Dec-20

Secondary Standurds {1D# Check Date (In house) Schedubed Chack
Pawar mater E44158 SN: GBOSS512475 J0-Oct- 14 (in hausa chock Fab.18) In house check: Oct-20

Power senser HP BA81A

Pawer sensce HP 84814

AF panerator AAS SMT-06
Natwork Anatyzar Agient EB356A

Calibested by

Approved by

SN; US27282763
SN. MY41082317
SN 100972

SN: US41080477

Name
Claudio Leublor

Kalja Pokovic

07-Oct-15 (in house check Oct-18)
07-0ct-15 {in howsa chack Oct-18)
15Jun-15 {In heuse check Oct-18)
31-Mar-14 {n housa chack Qct-19)

Function

Lahcratoty Technician

Technical Marager

In house check: Oct-20
In house check: Oct-20

In howse check: Oc
In house checic Qct-20

Ta.

Issued: April 21, 2020

Ths calibration cantfficate shall not ba reproduced except m full without written appeoval of the laboratory.
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Calibration Laboratory of _‘q’\‘“il;""’-,__ Schweizerischer Kalibrierdienst

Schmid & Partner N “ S Service suisse d'dtalonnage
Englineering AG % C garvizio svizzoro di tarsturs

Zeughausstrasse 43, 8004 Zurich, Switzerland % ,{r}‘\\\ S swiss Callbration Service

Accredited by the Swiss Accradiation Service (SAS) Accreditation No.: SCS 0108

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

Multilsteral Ag t for the gnition of callbration certificates

Glossary:

TSL tissue simuiating liquid

ConvF sensitivity in TSL / NOBRM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
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 10 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%.
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Measurement Conditions
DASY system configuration, as far as not

ven on page 1.

DASY Version DASYsS V52104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 2204 401 1.37 mho/m

Measured Head TSL parameters (220202)°C 405286% 1.35 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 mput power 9.02 Wikg

SAR for nominal Head TSL parameters normalized to TW 36.5 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 4.75 W/ikg

SAR for nominal Head TSL paramelers normalized to 1W 19.1 Wikg = 18.5 % (k=2)
Certificate No: D1750V2-1072_Apr20 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 5080-07iQ
Return Loss 394dB
General Antenna Parameters and Design
l Electrical Delay {one direction) 1.217 ns

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

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding fine is directly connected 1o the
second amm of the dpole., The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 10 the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is stil

according to the Standard

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

leedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Dute: 20.04.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1072

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: {= 1750 MHz; 6 = 1.35 S/m. &, = 40.5; p = 1000 kgjm;
Phantom section: Flar Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.76, 8.76, 8,76) @ 1750 MHz; Calibrated: 31.12.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
* Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA: Serial: 1001

« DASY5252.104(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 106.3 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16,9 Wikg

SAR(1 g) =9.02 W/kg: SAR(10 g) = 4.75 W/kg

Smallest distance from peaks to ull poinis 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M| = 53.7%

Maximum value of SAR (measured) = 14.1 Wrkg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 14.1 W/kg = 11.49 dBW/kg
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Impedance Measurement Plot for Head TSL

Eloe Yew Channel Swaep Cafbration Trace Scals Marker System ‘Window Heb
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Appendix A.6 Dipole Calibration certificate 00VvV2 5d160

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweézerischer Kalibrierdianst
Sarvice suisse d'étalonnage

c Sorvizio svizzero di taratura

S Swiss Calibration Service

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

Multilateral Agr for the r gnition of calibration certificates

cient  KCTL (Dymstec) Certificate No: D1900V2-5d160_Apr20

|CALIBRATION CERTIFICATE

Chject D1900V2 ~ SN:5d160

| Calibeabon procedureds) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GH2

Calibraton data A.pf“ 22, 2020

This calibration cartificate documents the fraceabiity to natlonal standards, which reakze tha physical Lnits of measurements (S1)
The measurements and the uncortuinties with confidence probability ae givan on the fofowing pages and are part of 1he cerificate

Al calBrations have been conducted in the diosed abarmtory faclity, ervironmant temperature (22 # 3)°C and humidity < 70%,

Cafibration Equipment used (MATE cniical for calbration)

Primary Standards DA Cal Date (Certificate No.) Schaduled Calbeation

Powar metar NAP | SN: 104778 01-Apr-20 (No, 217-C3100/03101) Apra1

Power sensor NAP-281 | SN: 103244 0% Apr-20 (No. 217-00100) Apt-21

Power sansor NRP-221 SN 108245 -Agr-20 (Na. 217-03101) Apr-21

Haterance 20 dB Atftenuator SN! BHI354 (20%) J1-Mar-20 (No. 217-03108) Apr-21

Typa-N msmasch combination SN: 3108862 / 06327 3-Mar) (No, 217-03104) Apr-21

Asference Probe EX30V4 SN: 7349 21-Dec-18 (No. EX3-7549 Dec19) Dac20

DAE4 SN: 601 27-Dec-19 (No. DAES-601 Dect9) Dac-20

Secondary Standards LD#& - Check Date (in house) Scheduled Check

Power meter E44188 SN: GB32512478 30-0Oct-14 (In houss chack Feb-19) In house chock: Oct-20

Power sansor HP BAB1A SN. US37202783 07-0¢8-15 (in houss chack Oce-18) In house chack. Dee-20

Power sansor HP B4S1A SN MY41092317 07-0¢a-15 (In housa check Oct-18) In house check: Oc-20

R¥ ganarator R&ES SMT-08 SN 100672 15Jun-15 {in house check Ogl-1B) In house chack, Ogt-20

Neatwark Analyzer Agilort ES358A | SN: US41080477 31-Mar-14 (in housa chack Oct-18) In hause check: Oce-20
Name Function Signature

Caibrsted by Jeltrey Katzmaun Laboeatary Technican / é; é

Appraved by Katja Fokovic Tacheical Manages :,.fffzf’y‘g

Issued Apnl 24, 2020

T_l_n_.-s l;q.‘_l_ly;}hqr cer}:!,c:!:.- shall not be reproduced except in iUl without wratten approval of the abomsory
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Calibration Laboratory of

] S Schweizerischer Kafibrierdianst
Schmid & Partner c Service suisse d'étalonnage
Englneering AG Servizio svizzero di taratura
Zeughsusstrssse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
hccredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilsterai Agreement for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the centar 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.

* SARA 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 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy,dz =5mm
Frequency 1900 MHZz = 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=202)°C AM1x6% 1.3 mho/m = 6 %
Head TSL temperature change during test <05°C - -

SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.75 Wikg
SAR for nominal Head TSL parameters normalized o 1W 39.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.10 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.5 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d160_Apr20
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 5080+58|Q

Rewm Loss -24.7 dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.195 ns

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

The dpole 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 shont-circuiled for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in ordar 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 overall dipole fength is stil
according to the Standard

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

Additional EUT Data

[ Manufactured by r SPEAG
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DASYS5 Validation Report for Head TSL
Date: 22.04.2020
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d 160
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: f= 1900 MHz; o = 1.39 S/m; & =41.1; p = 1000 kg/m*
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)
DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31,12,2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 3.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS252.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 108.8 V/im; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(1 g) = 9.75 W/kg; SAR(10 g) = 5.10 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54.3%

Maximum value of SAR (measured) = 15.2 W/kg

-3.40
-6.80
-10.20
-13.60

-17.00

0 dB =152 W/kg = 11.82 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.7 Dipole Calibration certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Schwelzerischer Kalibrierdienst
S

c Service suisse ¢étalonnage
S

Servizio svizzero ol taratura

S A »
Zeughaussirasse 43, 5004 Zurieh, Switzerland NN \\ o Swisgs Calibration Service
Accredied by the Swiss Accradtation Sanvice (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttitateral Agreement for the recagnition of calibration certificates

cient  KCTL (Dymstec) Centificate No: D2450V2-895 Jul18
|CALIBRATION CERTIFICATE B

Otgect D2450V2 - SN:895

‘ Catbration procedurns|s) QA CAL-05.v10
Calibration procedure for dipole validation kits above 700 MHz

| Calibration date Ju!y 24,2018

This caibration cedificate documants the traceabilty fo national stanaards, which realize the physical knts of massuremants (S1)
The measurements and the uncenainties with confidence probability are given on the fofiowing pages and are pan of the certificate

AN calibrations have been conducted In the closed sbomtary facility: envimnment lamperatuns (22 = 2)°C and humidty < 70%

Calibrabion Equipment usad (METE critical for calltation)

{ Primary Standards Dx __Cal Dale [Certificate No | Scheduled Calibraton =N
Power meter NRP SN: 104778 04-Apr-18 [No. 21712672/02873) Ape G

| Powee sansor NAP-ZE1 SN: 103244 04-Apr-18 (Mo, 21702672) Apr-1%

| Power sangsor NAP-201 | BN: 103245 Od-Apr-18 (No. 217-02673) Aor-19

i Rederence 20 d8 Attaruator SN: 5058 (20k) 04-Ape-18 {No. 217-02582) Apr-18

| Type-N mamatch combination SN 8047.2 ) 06327 04-Ape-18 {No. 217-0 Apr-19
Aetarance Probe EXA0DVA SN. 7348 80-Dec-17 (No, EX3-7345_Dect7) Dec-18
DAE4 SN. 601 26-0c1-17 (No. DAE4-801_QOct17) Cct18

| Seccndary Standards |10 Check Dude (in houss) Scheduled Chieck

| Powar meler EF‘&;CA'_’A | SN GB37480704 070115 (In housa check Oct-16) In house check: Dot-18

{ Fowar sansor HF BA4B1A SN US37282783 07-0ct-1% (In housa chack Oct-18) In house check: Uct-18
Power sensor HP B4B1A | SN: MY41082317 07-0Oct-15 (in housa chack Cct418) In house check: Oct-18
RF generator R&S SMT-06 SN: 100872 15-Jun-15 {in house chock Oct16) In house sheck: Oct-18
Network Analyzer Agllent EB3SAA | BN US41080477 31-Mar-14 (in houae chack Oct17) In house check: Oct-18

Nama Function

Caibrated by Clabgio Leutier Labormtory Technician

|
Approved by Kalja Pokowe Technical Managar

Issued: July 24, 2078

This calbration cectificate shall not be reprocuced excep! In full without wnttan appraval of the laboestory
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calibmtioﬂ Labmtory of ‘.\-‘\'L\l_‘_l;'//"’y,_ S Schwotzarischer Kalibrierdionst

Schmid & Partner PR Service sulsse o élalonnage
Engineering AG % C  survisio switsero @ tarstur

Zoughausstrasse 43, 8004 Zurich, Switzerland AN S Swiss Cafibration Service

Accredited by the Swiss Accraditalion Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories 10 the EA

Multiiateral Ag for the gnlition of calibration certiticates

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) tfrom 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%.

Cenificate No: D2450V2-885_Jul18 Page 2 0f 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52101
Extrapolation Advancad Extrapolation
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 ware applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (220=202)"C J78+8% 1.85 mhaim £ 6 %
Head TSL temperature change during test <06°C — e
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL congition
SAR measured 250 mW input power 6.10 W/ka
SAR for nominal Head TSL parameters normalized 1o 1W 24.1 W/kg = 16,5 % (k=2)
Body TSL parameters
The lollowing parameters and caicuiations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 527 1.85 mho/m
Measured Body TSL parameters {220+02)‘C 518+6% 2.02 mho/m « 8 %
Body TSL temperature change during test <05"C e —_
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input powsr 12.9 Wikg
SAR for nominal Body TSL parametars normalized to 1W 50.6 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measuraed 250 mW input power 6.03 Wikg
SAR for noméinal Body TSL parameters normalzed o 1W 23.8 Wikg = 16.5 % (k=2)
Cerlificate No: D2450V2-895_Jul18 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point

5380+ 18jQ

| Return Loss

-27.9dB

Antenna Parameters with Body TSL

Impedance, transformed to faed point

49204+50iQ

Return Loss 250dB
General Antenna Parameters and Design
Eloectrical Delay {one directon) 1.156 ns

After long term use with 100W radiated power, only a sfight 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 antanna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
aro added to the dipole ams In order ta improve maiching when loaded according 1o 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 lo the Standard

No excessive force must be applied 10 the dipole arms, bacause they might bend of the solderad connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manutactured on

June 19, 2012

Cartificate No: D2450V2-885_Jul1a

Page4of8

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

KCTL-TIA002-004/3

KP20-02594



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

65, Silrsvgj[)!_YeLTg(tf).ng-gu, Report No.:
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SPF0031-A
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (244) of (293)

www.kctl.co.kr

DASYS5 Validation Report for Head TSL

Date: 24.07.2018
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:895

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

Medium parameters used: f = 2450 MHz; o = 1.85 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/AEC/ANSI C63.19-2011)

DASYS52 Configuration:
»  Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88) @ 2450 MHz: Calibrated: 30.12.2017
* Sensor-Surfuce: | 4mm (Mechanical Surface Detection)
= Electronics: DAEA Sn601; Calibrated: 26.10.2017
» Phantom: Flat Phuntom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

» DASYS5252.10.1(1476); SEMCAD X 14.6.11(74349)

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

Reference Value = 115.0 Vim; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 26.1 Wikg

SAR(1 g) = 13.1 W/kg; SAR(10 g) =6.1 W/kg

Maximum value of SAR (measured) = 2.4 Wikg

-4.40
-8.80
-13.20
-17.60

-22.00

0dB =214 Wikg=13.30 dBW/kg
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KCTL

Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 24.07.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D24350V2 - SN:895

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

Medium parameters used: f = 2450 MHz: o = 2.02 S/m: & = 51.9; p = 1000 kg/m’
Phantom section: Flat Section

Meusurement Stundard: DASYS (IEEE/EC/ANSE C63.19-2011)

DASY32 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.01, 8,01, 8.01) @ 2450 MHz: Calibrated: 30.12.2017
» Sensor-Surface: 1. 4mm (Mechamcal Surface Detection)
» Electronics: DAE4 Sn601; Calibrated; 26.10,2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

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

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

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

Peak SAR (extrapolated) = 25,1 Wikg

SAR(L g} = 12.9 W/kg: SAR(10 g) = 6.03 W/kg

Miximum value of SAR (measured) = 20.9 Wikg

dan
o
420
+u
1240
1630
Haoe
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Impedance Measurement Plot for Body TSL
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Appendix A.8 Dipole Ca

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizedischor Kallbriordienst
Service sulsse d'dtalonnage

C Servizio svizzero di taratura

S Swiss Callbration Service

Accredited by the Swiss Accredilafion Service (SAS) SCS o108
The Swiss Accreditation Service is one of the signatories to the EA

Multiiateral Agreement for the recognition of calibration certificates

KCTL (Dymstec)

Accreditation No.

Client

Certificate No: D2600V2-1050_Jul18
[CALIBRATION CERTIFICATE 1

Dtyact

D2600V2 - SN:1050

Callbeation procedure(s)

QA CAL-05.v10
Callbration procedure for dipole validation kits above 700 MHz

Calibration date;

July 26, 2018

This calibrabon cortdicale documenta tha traceabiity 1o national standardy, wivch raalzg the plyysical units ol measwrements (51
Thé measumenents and the uncartainties with confidence probiabilty are given on the following pages and sre pan of tha cantficale

All calitrations hive baan conducied 1 the clasad labaratory faciily: anvironment temperaiure (22 £ 31°C and humidey < 0%

Callbeation Egquipment used (MATE critioal for caliiration)

Primar

y Standarcs __|D¢ Cal Date (Cottificate No.) Scheduled Calbration

Powaor moter NRP SN 104778

D4-Apr-18 (Na. 247.02¢ Apr19
Powor senaor NRP-Z89 SN; 103244 04-Ape-1B (No. 21702672) Apra9
Power sanaor NAF-Z91 SN: 103245 04-Ape- 18 {No 3 Ape18
Ralerence 20 08 Attenuastor SN: 5058 (20x) O4-Apr-18 (No. 217 2} Apr-19
TypeN mismatch combnation SN. 5047.2 / 06327 04-Apr-18 (No. 217-02663) Ape-19
Ratarance Probe EX3DV4 SN 7340 30-Dec-17 (No. EX3-7348 _Dec1?) Dec-18
DAES SN: 801 26-0ct-17 (No. DAE4A-601_Oct17) Oct-18

Secondary Standards 10y

Powar meter EPM-442A

Power sensor HF B481A

Power sansor HP 84814

A7 genarator R&S SMT-06
Natwork Analyzer Agllent EB3ISEA

Calibrated by

Approved ty:

This caibration cerificate shall nat ba reproduced excepd in full without weitton approval of the labaratioey

SN GB37450704
262783
41082317
SN; 100672

SN: US41080477

Nama
Michael Wedee

Katja Pokovic

(_Ihc:;:l:-.:ln {in house)
07-0¢1-15 {In house chack Oct-18)
0700115 {in house check Oct-16)

07-0ct15 {in house aneck Oct-16)

18-Jun-15 (in house chack Oct-16)

J1-Mar-14 (in houss check Oct-17)

Function

Labaratoty Techrician

Tachnical Manager

Scheduled Check

In house gheck: Oct-18
In house check: O-18
In house chack: Oct-18
In housa chack: Oct-18
in housa chack: Oct-18

Sigralwre

Hller

e

Isgued: July 26. 2018

Certficate No: D2800V2-1050_Jui18
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Calibration Laborato of ‘\\“\'lk:'/"‘“,"/" Schwelzerischor Katibrk

Schmid & Partner g ) 8 Service suisso u--'m:::" "
Engineering AG % C  Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzartand /,ﬁ\\ S 5wiss Calibration Service

Accredtiled by the Swies Accrodation Sandce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signstories to the EA

Multilateral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

SAR normailized: 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 2 normal distribution corresponds to a coverage
probability of approximately 95%.

Cerfificate No: D28600V2-1050_Jul18 Page20l 8
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Measurement Conditions
DASY system configuration, as far a8 not given on page 1.
DASY Version DASYS V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modutsr 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 caloulations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20'C 39.0 1.96 mha'm
Measured Head TSL parameters {220+0.2)"C 37226% 2.02 mho/m £ 6 %
Head TSL temperature change during test <05°C —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW Input power 14.4 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 56.2 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6,42 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 25.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wera applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Moasured Body TSL parameters (220+£0.2)°C 515+869% 220 mho/m =6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condifion
SAR measured 250 mW input power 139 Whkg
SAR for nominal Body TSL parameters normalized to 1W 54.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 8.21 Wikg
SAR tor nominal Body TSL paramatars normakzed to 1W 24.7 Wikg = 16.5 % (k=2)

Certificate No: D2600V2-1050_Jul18
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

impedance, transformed to feed point

4870Q-750

Retum Loss

-223dB

Antenna Parameters with Body TSL

Impedance, transiormed to feed point

4564-500

Returmn Loss ~23.10d8
General Antenna Parameters and Design
Eloctrical Delay (one directon) 11580 ns

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

The dipole s madea of standard semirigid coaxial cable. The centar conductor of the feeding line Is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipotes, small end caps
are added 1o the dipole arms In order 1o Improve matching when loaded according 1o the position as explained in the
"‘Maasurament 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 dipola arms, because they might bend or the sciderad connections near the

leadpaint may be damagsd

Additional EUT Data

Manutactured by

SPEAG

Manufactured on

May 24, 2011

Cenificate No: D2600V2-1050_Juil8
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DASYS Validation Report for Head TSL

Date: 26.07.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1050

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

Medium parameters used: f= 2600 MHz; o = 2.02 S/m; & = 37.2; p = 1{KI) kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3ADV4 - SN7349:; ConvF(7.7, 7.7. 7.7) @ 2600 MHz; Calibrated: 30.12.2017
o Sensor-Surface: |.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 26,10.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Senal: 1001

o DASYS5252.10.1(1476). SEMCAD X 14.6.11(7439)

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

Reference Value = 119.1 Vim; Power Drift = 0.00 dB

Peak SAR (extrupolated) = 28.9 Wikg

SAR(1 g) = 14.4 W/kg: SAR(10 g) = 6.42 W/kg

Maximum value of SAR (measured) = 24.0 Wikg

dB

-5.20

-10.40
-15.60
-20.80

-26.00

0 dB = 24.0 W/kg = 13.80 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.07.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2: Serial: D2600V2 - SN: 1050

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

Medium parameters used: f = 2600 MHz; o = 2.2 S/m; & = 51.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(7.81, 7,81, 7.81) @ 2600 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Snéf | ; Calibrated: 26.10,2017
« Phantom: Flat Phantom 3.0 (back); Type: QD 000 P50 AA: Sertal: 1002

« DASYS252.10.1(1476); SEMCAD X 14.6.11(7439)

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

Reference Value = 108.6 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.21 Wikg

Maximum vilue of SAR (measured) = 23.0 Wikg

0dB =230 W/kg = 13,62 dBW/kg
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Impedance Measurement Plot for Body TSL
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Appendix A.9 Dipole Calibration certificate (D5G6zV2_1134)

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Sarvizio avizzeco oi tarstura
Swiss Calibration Service

S
c
S

Accreditation No: SCS 0108

Accradted by the Swisz Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories o the EA
Muttilateral Agr for the ¢ ition of cal canifi

KCTL (Dymstec)
|CALIBRATION CERTIFICATE

Certificate No: DSGH2ZV2-1134_May20

)

Chomt

| Obisct

Calbration procadure(s)

Calibeation date

D5GHz2V2 - SN:1134

QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-8 GHz

May 20, 2020

Ths caltiration cecificate documents the traceatility (o natlonsl standards, which resllze 1he plyscst units of measwements {58
Tha measuromaoms and the incertninties with confidence peobability e given an the following pages and are part of the cetificale

All calibrations have been conducied in [he dosed labormony facility: environment lamparatung (22 & 3)°C and humidily « 70%

Calbration Equipment used (M&TE eiical lor calbration)

Primaty Standards [10 0 Cal Data (CertiNcate No.) Scheduad Cullbration
Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/:03101) Ape-21

Power sensar NRP- 261 SN 103244 D1-Apr-20 (No. 217-03100) Ape-21

Power sensor NRP-Z81 SN 109245 01-Apr-20 (No. 217-03101) Apr-21

Aedecence 20 dB Attanuator SN BHBGEOM (20K) 31-Mar-2) (No, 217-03104) Apr-21

Typa-N mismateh combination SN 310062 / 06327 I-Mar-20 (No, 217-03104) Apr21

HAedarence Prode EX3DVA4 SN 3503 31-Dec-19 (No. EX3-3503_Dec19) Dec20

DAES SN: 6 27-Dec-18 (No. DAES-801_Dec19) Dec-20
| Saconduey Standurds 10 # iirﬁck Date (n [o)uﬂv] ?«:fl'gd:ne'l Check

l SN: GBI9512475

| SN US372a27an
Power sansor HP 82814 SN MY4 1082317
RF generator RES SMT-06 SN: 100872

| Natwork Analyzer Agliant EB3S8A | SN: US41080477

30-0ct-14 (I house check Fab-19)
07-0ct-15 (in house check Oat-18)
070ct-15 (In houss check Oct-18)
15-Jun-15 (n house aheck Oot-18)
31-Mar-14 [in houss chack Oc1-18)

Power metor £44168
Power sensar HP BAB1A

In house checx: Oct-20
In house check: Oct-20
In house check: Oct-20
In house check: Oct-20
i Oct-20

In house chec

Functon
Laboratory Technician

MName
Jedlray Katzman

Sgralus
Calbrsted by

A L.

Agproved by Katja Pokovic Tachnicat Managar

Issuac. May 20, 2020
Ths calbration cedifcate shall nat be reproducad axcept In full without written approval of the laboratory
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Calibration Laboratory of _,\-“'&EZ:"-,,. g Schweizerischer Kalibrierdienst

Schmid & Partner i%/ﬁ Service sulsse & étalonnage
Engineering AG e C garvisio svizao i tarstirn

Zeughausstrasse 43, 8004 Zurich, Switzerland 0;7 ?‘w\? S swiss Calibration Servics

Aceraditod by the Swiss Accreditation Senvce (SAS) Accreditation No.: SCS 0108

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

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* 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.

* 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 V52.10.4
v Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx. dy = 10.0 mm, dz =10.0 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MH2z = 1 MHz
5300 MHz £ 1 MHz
5500 MHz + 1 MHz
5600 MHz £+ 1 MHz
58500 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 36.0 4.66 mho/m

Measured Head TSL paramaters (220202)"C 354:6% | 449 mhoim 26 %

Head TSL temperature change during test <05°C - l —_
SAR resuit with Head TSL at 5200 MHz

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

SAR measured 100 mW inpul power 7.93 Wikg

SAR far nominal Head TSL paramelers normalized to 1W 79.0 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.25 Wikg

SAR for nominal Head TSL parameters normalized to 1W 224 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5300 MHz

The following parameters and calcuations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.76 mha/m

Measured Head TSL parameters (220202)"C 353+68% 4,80 mho/m £ 6 %

Head TSL temperature change during test <05°C —_ —_
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.26 Wikg

SAR for nominal Head TSL parameters narmalized to 1w B2.3 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.34 Whyg

SAR for nominal Head TSL parameters normalized to 1W 23.2Wikg £19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.96 mho/m

Measured Hoad TSL parameters {220£02)'C 350+6% 4.80 mholm 26 %

Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.64 Wikg

SAR for nominal Head TSL parameters normalized to 1W 86.0 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.43 Whkg

SAR for nominal Head TSL parameters normalized to 1W 242 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 220°C 355 5.07 mha/m
Measured Head TSL parameters (220202)*C 34B+£6% 4.90 mho/m £ 6 %
Head TSL temperature change during test <05°C _— —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.46 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

84.1 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2,40 Wikg

SAR for nominal Haad TSL parametars normalized to 1W 23.8 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameoters 220°'C 353 5.27 mha/m

Measured Head TSL parameters {220202)°C 345+48% 511 mho'm £ 6 %

Head TSL temperature change during test <05°'C — —
SAR result with Head TSL at 5800 MHz

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

SAR measured

100 mW input power

8.20 Wikg

SAR for nominal Head TSL parameters

nomakized 10 1W

81.5 Wikg £ 19,9 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL

cendition

SAR measured

100 mW input power

2.29 Whkg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed 10 feed point 4880 -98 12
Retumn Loss -201dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 4950-7810Q

Retum Loss -221d8

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 5120-40iQ
Retumn Loss -278dB

Antenna Parameters with Head TSL at 5600 MHz

Impedancs, transformed 1o feed point 8370-31jQ
Retum Loss -266dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed 1o feed point 5410-37)Q

Retumn Loss -254 48

General Antenna Parameters and Design

[ Electrical Delay {(one direction) [ 1208 ns J

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 1o improve matching when lcaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affectad by this change. The overall dipole length s stll
according 1o the Standard,

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

Additional EUT Data

Manutactured by [ SPEAG i
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DASYS5 Validation Report for Head TSL

Date: 20.05.2020
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1134

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; o = 4.49 S/m; &, = 35.4; p = 1000 kg/m”

Medium parameters used: = 5300 MHz; o = 4.60 S/m; & = 33.3; p = 1000 kg/m’,

Medium parameters used: f'= 5500 MHz; o = 4.80 S/m; & = 35.0; p= 1000 kg/m’
Medium parameters used: f= 5600 MHz; o = 4,90 S/m; &= 34.8: p = 1000 kg/m? ,
Medium parameters used: {= 5800 MHz 6 = 5.11 S/m; & = 34.5; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN3503: ConvF(5.8, 5.8, 5.8) @ 5200 MHz, ConvF(5.49, 5.49, 5.49) (@ 3300
MHz, ConvF(5.25, 5.25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1. 5.1) @ 5600 MHz, ConvF(5.01, 5.01.
5.01) @ 5800 MHz: Calibrated: 31.12.2019

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

» Electronics: DAE4 Sn601; Calibrated: 27.12.2019

» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
* DASYS252.10,4(1527): SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1L4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.98 V/im; Power Drift = -0.01 dB

Peak SAR (extrapolated) ~ 28.4 Wikg

SAR(I g) = 7.93 W/kg; SAR(10 g) = 2.25 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 68.9%

Maximum value of SAR (mcasured) = 17.8 Wikg

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

Reference Value ~ 78.24 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 29.7 W/kg

SAR(1 g) = 8.26 W/kg; SAR(10 g) = 2.34 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 68.8%

Maximum value of SAR (measured) = 18.6 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 77.84 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 33.6 Wikg

SAR(1 g) = 8.64 Wikg; SAR(10 g) = 2.43 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.2%

Maximum value of SAR (measured) = 20.0 Wikg

Dipole Calibration for Head Tissue¢/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.98 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(I g) = 8.46 W/kg: SAR(10 g) = 2.4 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.9%

Maximum value of SAR (measured) = 19.8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0; Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.71 Vim; Power Drift = -0.00 dB

Peuk SAR (extrapolated) = 33.0 Wikg

SAR(1 g) = 8.20 W/kg; SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.1%

Maximum value of SAR (measured) = 19.5 Wikg

0.dB = 20,0 Wkg = 13.01 dBW/ke
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Impedance Measurement Plot for Head TSL
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Appendix A.10 Justification for Extended SAR Dipole Calibrations

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

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

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

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

1 Acroe OVTrane - I Bmsporcs  335whis ¢ Mulvsivas B Instr e e VT I Pipoton 35w 4 MaDvwas Bty Sy

R
s Seng
Bookgrt
o
—_—
Frowes
e

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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2450 MHz
Dipole Antenna| Head/Body Megsal:?e(:en ¢ Retu(r:B)Loss A% Impt(egz)ance AQ
D;,j%%\f Head 2018.07.24 -27.9 83 53.8 10
2019.07.24 -25.6 55.0
LLAdhw Vo2 Rrsgoecn 335whit 4 Midws E ks Se LLAdh OV 2 Rmsgoecn _335wbit_ 4 Midsi E ks St

L s - - 1 ML N s .

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

2600 MHz
Return Loss
Dipole Antenna| Head/Body Mea?sal}?ecr)rtent (dB) A% Impt(ag?nce AQ
2018.07.26 -22.3 48.7
D2600V2 Head 2.24 0.8
SN 1050 2019.07.25 22.8 47.9
‘:f"f,.‘;;l?." k{n:wd&: Xty e A Aame :,L",' 0o 3 esporsn .47_:-:,:1;" i"l\l(;9-‘ir: Xty e

1 Wi LA G

Cafet | Pamdy Sax 2090 IS11:00 P Cafle® | Pasdy Sax 207511020

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

Dipole Antenna | Head/Body MeaDsautSegent extrapolated peak SAR (W/kg) A%
2018.09.03 12.32

SD;5101\§>, Head 487
2020.06.13 12.92
2018.07.24 104.4

D82§58%V2 Head 13.98
5 2020.06.24 119.0

2018-07-26 115.6 -

D2600V2 Head 2020.07.08 130.0 12.46

SN 1050 2020.07.09 132.0 14.19

2020.07.10 128.0 10.73
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Appendix B. SAR Tissue Specification

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

Frequency (i) 750 ~ 835 1750 1900 2 450 5525?80*
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Ingredient % by weight
Water 40.29 | 51.97 | 53.00 | 68.00 | 55.00 | 70.50 | 72.00 | 73.00 | 65.52 | 80.00
Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0
Sugar 57.90 | 47.00 0 0 0 0 0 0 0 0
HEC 0.24 0 0 0 0 0 0 0 0 0
Bactericide 0.19 0.10 0 0 0 0 0 0 0 0
Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0
DGBE 0 0 46.60 | 31.80 | 44.65 | 29.20 0 26.90 0 0
Diethylene glycol hexyl ether 0 0 0 0 0 0 7.90 0 17.24 0
Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00
Tissue parameter target by C. Gabriel and G. Harts grove.
Salt: 99 % Pure Sodium Chloride Sucrose: 98 % Pure Sucrose
Water: De-ionized, 16 M resistivity HEC: Hydroxyethyl Cellulose

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