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This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B (GB41293874 03-Apr-14 (No. 217-01911) Apr-15

Power sensor E4412A MY41498087 03-Apr-14 (No. 217-01911) Apr-15

Reference 3 dB Attenuator SN: S$5054 (3c) 03-Apr-14 (No. 217-01915) Apr-15

Reference 20 dB Attenuator SN: 85277 (20x) 03-Apr-14 (No. 217-01919) Apr-15

Reference 30 dB Attenuator SN: S5129 (30b) 03-Apr-14 (No. 217-01920) Apr-15

Reference Probe ES3DV2 SN: 3013 30-Dec-14 (No. ES3-3013_Dec14) Dec-15

DAE4 SN: 660 14-Jan-15 (No. DAE4-660_Jan15) Jan-16

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-16

Network Analyzer HP 8753E US37380585 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Israe Elnaoug Laboratory Technician

Approved by: Katja Pokovic Technical Manager /Z ?; :

Issued: February 19, 2015

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A,B,CD modulation dependent linearization parameters

Polarization o ¢ rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

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

b) 1EC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

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

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

e 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.

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

e Ax)y,z; Bx,y.z; Cx,y.z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

e  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4 - SN:3957 February 17, 2015

Manufactured: November 11, 2013
Calibrated: February 17, 2015

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3987 February 17, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3987

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unic {k=2)
Norm {uWV/i(Vim)*)" 0.55 0.42 0.46 +101 %
DCP (mV}" 98.0 107.7 102.5
Modulation Calibration Parameters
uin Communication System Name A B c D VR Une®
dB dBVuv dB my (k=2)
0 Cw X 0.0 0.0 1.0 0.00 1227 | £27%
Y 0.0 0.0 1.0 125.9
z 0.0 0.0 1.0 118.0
10011- UMTS-FDD (WCDMA) X 3.29 65.4 17.3 2.81 1315 | 07 %
CAB
v 3.72 69.6 19.7 135.6
Z 351 68.1 19.0 129.8
10012~ IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 269 66.2 17.1 1.87 1295 [ #09%
CAB Mbps)
¥ 3.88 74.4 21.3 132.9
Z 3.20 70.6 19.6 128.8
10013~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X 10.52 68.7 220 9.46 124.0 +3.0 %
CAB OFDM, 6 Mbps)
Y 10.49 69.2 22.1 147.2
2 | 10.76 69,9 227 146.8
10021- GSM-FDD (TDMA, GMSK) X 3.32 715 17.0 9.39 1280 | #1.9%
DAB
Y 1.93 63.7 12.1 84.1
z 2.44 68.8 15.6 108.1
|13 %0823- GPRS-FRD (TDMA, GMSK, TN 0) X 3.04 69.0 16.5 9.57 1217 1 +25%
Y 1.81 62.1 11.2 1.2
z 2.31 67.6 15.2 104.7
100;4- GPRS-FDD (TDMA, GMSK, TN 0-1) X 287 70.2 14.9 6.56 135.6 | ¥1.9%
DA
Y 2.27 68.4 13.0 134.9
Z 3.20 73.7 15.9 136.5
10030- IEEE 802.15.1 Bluetooth (GFSK, DH1) % 3.23 714 14.1 5.30 1498 | +14%
CAA
Y 1.25 61.8 8.7 131.9
Z 1.61 64.9 10,8 129.3
10031- JEEE 802.15.1 Bluetooth (GFSK, DH3) X | 1387 847 15.7 1.87 1338 | #14%
CAA
Y 0.63 62.3 76 144.0
Z | 6450 99.8 19,2 138.8
10032- IEEE 802.15.1 Bluetooth (GFSK, DH5) X 0.93 64.8 8.4 1.16 1403 | +1.4%
CAA
Y 0.37 60.1 5.9 149.2
Z | 5592 99.6 18.7 1461
é0039~ CDMAZJ00 {(1xRTT, RC1) by 477 B63 18.5 4.57 1435 1.2 %
AB
Y 4.75 67.5 19.3 126.5
zZ 4.80 67.4 19.2 149.8
10056- UMTS-TDD (TD-SCDMA, 1.28 Mcps) X 526 72.8 253 11.01 | 1268 | %14 %
CAA '
Y 4,30 59.1 22.9 83.9
z 4.48 70.4 24.2 109.0
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EX3DV4- SN:3987 February 17, 2015

10062- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 1042 £9.0 21.7 8.68 141.7 £3.0 %
CABE Mbps)

Y 9,94 68.3 21.1 126.2

Z 10.39 69.4 21.9 148.7
10081- CDMA2000 (1xRTT, RC3) X 3.93 654 17.8 3.97 140.9 .9 %
CAB

Y 4.00 67.1 18.9 128.4

zZ 4.08 67.2 19.1 148.3
10097 - UMTS-FDD (HSDPA)} X 4.59 65.9 17.9 3.98 130.9 +.9 %
CAB

Y 4.82 67.9 19.1 144.4

Z 474 67.3 18.8 140.0
é0098~ UMTS-FDD (HSUPA, Subtest 2) X 4.59 65.9 17.8 398 1318 +1.2 %

AB

Y 4.80 57.9 19.0 145.2

Z 4.80 67.6 181 141.5
10100- LTE-FDD {SC-FOMA, 100% RB, 20 X 8.44 66.9 19.2 5.67 137.5 1.7 %
CAB MHz, QFPSK)

Y 8.51 67.8 19.7 147.4

Z 8.56 67.7 19.8 1474
10103 LTE-TDD (SC-FDMA, 100% RB, 20 X £.50 70.5 233 9.29 138.9 2.5%
CAB MHz, QPSK)

Y 7.52 68.1 21.8 1387

Z 8.03 69.7 22.5 143.6
10108- LTE-FDD (SC-FDMA, 100% RB, 10 b4 &29 66.4 18.1 5.80 133.9 +1.7 %
CAC MHz, QPSK)

Y 6.32 67.2 19.5 146.3

Z 6.39 67.3 19.7 142.9
10110- LTE-FDD {SC-FDMA, 100% RE, 5 MHz, X 594 65.8 18.8 5.75 130.6 +1.7 %
CAC QPSK}

Y 5.05 68.7 19.3 139.7

z 6.08 67.0 19.6 145.2
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.07 &8.1 0.7 8.07 1267 2.7 %
CARB BPEK)

Y 10.00 68.4 20.7 131.9

Z 10.15 68.6 21.0 135.0
10151- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X £.04 69.9 230 9.28 1341 25 %
CAB QPSK)

Y 7.20 67.8 21.7 137.5

e 7.60 69.1 22.8 140.7
10154~ LTE-FDD (SC-FDMA, 50% RB, 10 MHz, X 5.06 £5.9 188 5.75 130.2 +1.7 %
CAGC QPSK)

Y 5.00 66.9 18.4 1421

Z 6.01 66.7 12.4 138.3
10156- LTE-FDD (SC-FDMA, 59% RB, 5 MHz, X 572 65.5 18.7 579 126.5 +1.7 %
CAC QPSK)

Y 575 66.7 19.4 1356.0

Z 5.81 86.7 19.5 130.6
10180- LTE-FDD (SC-FDMA, 50% RRB, 15 MHz, X 6.40 66.4 19.1 5.82 1349 1.9 %
CAB QPSK)

Y 68.44 87.3 19.5 145.7

Z 6.52 67.4 19.7 145.6
10160- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 4.05 66.1 19.0 573 133.8 +1.4 %
CAB QPSK}

Y 4.88 67.1 19.8 140.2

Z 4.90 66.9 19.7 141.6
10170~ LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X 5863 87.0 19.9 6.52 130.8 1.7 %
CAB 16-QAM)

Y 5.47 87.7 20.3 137.4

Z 5.52 67.5 20.4 138.2
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10172- LTE-TOD (SC-FDMA, 1 RB, 20 MHz, X 6.54 71.5 240 9.21 145.0 +27 %
CAB QPSK)

Y 5.93 70.1 23.2 1457

z 6.06 707 23.9 147.7
10173- LTE-TOD (SC-FDMA, 1 RB, 20 MHz, X 6.85 702 246 9.48 143.4 +2.7 %
CAB 16-QAM)

Y 6.24 71.1 237 145.9

Z 6.31 71.3 24.2 1446
10175- LTE-FDD {SC-FDMA, 1 RB, 10 MHz, X 4.92 66.0 19.0 572 131.7 +1.4 %
CAC QPSK)

Y 488 67.2 19.8 142.2

zZ 4.89 66.9 19.8 138.3
10176- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 5.62 66.9 19.8 6.52 1314 +1.9%
CAC 16-QAM)

\i 545 67.6 20.3 137.8

Z 5.52 67.5 20,4 136.7
10177~ I.TE-FDD (SC-FDRMA, 1 RB, § MHz, X 4.92 66.0 19.0 573 1326 | *14%
CAE QPSK)

Y 487 67.1 10.7 137.6

Z 4,92 67.0 19.8 139.5
10178- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- | X 5.63 67.0 19.9 6.52 131.9 +19%
CALC QAM)

Y 5.44 67.6 20.3 136.6

z 552 57.6 20.4 136.8
10181- LTE-FDD {S8C-FDMA, 1 RB, 15 MHz, X 4.91 65.9 18.9 5.72 133.3 +1.4 %
CAB QPSK)

Y 4.88 67.2 19.8 137.3

z 488 56.8 19.7 138.3
10182- LTE-FBD (SC-FDMA, 1 RB, 15 MHz, X 564 87.0 19.9 6.52 132.0 #1.9%
CAB 16-QAM)

Y 542 67.4 20.2 136.0

Z 5.56 87.7 20.5 138.3
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 10.08 8.8 24,9 810 146.5 +3.3 %
CAB BPSK)

Y 9.89 68.9 214 147 6

z 9.68 68.2 20.9 126.0
(1: 2\2825- UMTS-FDD (HSPA+) X 718 87.2 10.4 5.97 149.9 +1.9 %

Y £.95 67.3 19.4 126.7

z 6,99 67.3 19.6 130.4
10232- LTE-TODD (SC-FOMA, 1 RB, 5 MHz, 16- | x 6.58 71.1 23.9 o948 127.2 2.2 %
CAB QAM)

Y 6.21 71.0 23.6 145.7

z 6.38 71.7 24.5 148.8
10234- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X 6.51 71.3 241 8.2 145.6 27 %
CAB QPSK)

Y 5.96 70.2 23.3 148.7

z 8.09 70.8 24.0 148.6
10235- LTE-TDD {SC-FDMA, 1 RB, 10 MHz, X 6.81 720 24 5 0.48 145.2 127 %
CAB 16-QAM)

Y 6.24 71.1 23.7 146.9

Z 6.33 714 243 145.7
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 6.45 71.0 23.9 921 145.6 27 %
CAB QPSK)

Y 5.97 70.4 23.4 149.8

z 6.08 70.8 24.0 147.8
10238- LTE-TDD. (SC-FDMA, 1 RR, 15 MHz, X 6.83 720 245 9.48 144.6 2.5 %
CAB 16-QAM)

Y 8.23 71.1 23.7 147.3

Z 6.34 71.5 24.3 145.6
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10240- I.TE-TDD (SC-FDMA, 1 RB, 15 MHz, X 5.52 71.4 24 .1 9.21 146.6 2.7 %
CAB QPSK)

Y 575 69.3 22.8 129.3

zZ 8.07 70.7 23.9 147.8
10249- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 7.43 69.9 23.4 9.29 144.0 3.0 %
CAB QPSK)

Y 6.73 68.3 22.2 147.6

Z 6.94 69.0 22.9 1447
10251- LTE-TOD (SC-FDMA, 50% RB, 10 MHz, | x 8.890 70.0 3.7 10.17 | 1355 33 %
CAB 64-QAM)

Y 8.13 68.3 224 139.9

Z 8.44 69.3 23.4 138.1
10252- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | x 7.49 69.1 227 9.24 127.5 +25%
CAB QPSK)

Y 5.81 87.5 21.7 131.9

z 7.07 68.3 22.4 129.3
10255- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | x 7.94 69.7 229 9.20 134.6 2.5 %
CAB QPSK)

Y 7.13 67.6 216 137.7

z 7.48 68.8 226 136.5
10264- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X 7.51 69.3 228 8.23 128.3 £25%
CAB QPSK)

Y 8.80 67.5 217 133.2

Z 7.10 68.5 226 130.1
10267- LTE-TDD (SC-FDMA, 100% RB, 10 X 8.05 69.9 23.1 9.30 135.0 2.5 %
CAB MHz, QPSK)

Y 7.22 67.8 21.8 137.5

zZ 7.62 69.1 22.8 136.0
10270- LTE-TOD (SC-FDMA, 100% RB, 15 X 8.81 70.6 23.5 9,58 1427 7%
CAB MHz, QPSK)

Y 7.81 68.0 21.9 143.6

Z 8.30 69.5 23.0 143.4
10274- UMTS-FDO (HSUPA, Subtest 5, 3GPP X 5.03 66.8 18.5 4.87 143.6 +1.4 %
CAS8 Rel8.10)

Y 6.05 67.7 19.1 127.6

Z 6.20 68.0 19.4 149.6
10275- UMTS-FDD (HSUPA, Sublest 5, 3GPP X 4.47 66.1 18.0 3.96 147 .5 +#.9%
CAB Rel8.4)

Y 4.50 67.8 19.2 131.0

Z 4.51 67.1 18.9 130.9
10290- CDMAZO00, RC1, 5055, Full Rate X 4927 86.2 18.0 3.9 144.2 .7 %
AAB

Y 4,56 69.1 19.7 147.1

Z 447 68.4 9.5 146.5
10291- CDMAZ000, RC3, 8055, Full Rate % 3.63 65.0 17.7 3.46 140.9 .7 %
AAB

Y 3.89 68.8 19.5 146.5

z 3.86 £8.3 19.4 147.0
10292- CDMA2000, RC3, S0O32, Full Rate X 3.56 65.7 17.6 3.39 140.6 .7 %
AAB

Y 3.85 59.0 19.5 148.2

Z 3.74 68.0 19.2 146.1
10293- CDMAZ000, RC3, SO3, Full Rate X 3.63 65.7 17.7 3.50 141.8 10,7 %
AAB

Y 3.91 68.8 19.5 146.5

Z 3.87 68.2 19.3 148.0
10295- CDMA2000, RC1, SO3, 1/8th Rate 25fr. | X 6.35 69.9 253 12.48 | 103.3 1.7 %
AAB

Y 525 65.5 223 66.9

Z 5.62 67.6 241 8.5
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10297- LTE-FDD {SC-FDMA, 50% RB, 20 MHz, b4 5.26 66.3 19.0 .81 131.9 1.7 %
AAA QPSK})

Y 6.33 67.3 19.5 144.5

z 6.37 67.2 19.7 1394
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 6.87 B7.0 19.4 6.06 140.1 +1.9%
AAA MHz, QPSK}

Y 6.65 66.9 15.4 125.1

Z 6.99 67.9 20.0 147.3
10400- IEEE 802.11ac WiFi (20MHz, 64-0AM, X 10.36 69.1 215 8.37 148.3 +3.3 %
AAB 99p¢ duty cycle)

Y g.84 68.3 209 126.6

z 9.91 68.3 21.1 125.8
10401- IEEE 802.11ac WiFi (40MHz, 64-QAM, X 10.78 68.8 21.3 8.60 133.3 3.0 %
AAB 98pc duty cycle)

Y 10.61 68.9 21.2 1373

Z 10.73 £59.0 21.5 135.9
10402- IEEE 802.11ac WiFi (80MHz, 84-QAM, X 10.98 692 213 8.53 134.7 +3.0 %
AAB 99pc duty cycie)

Y 10.59 68.6 20.9 136.4

Z 11.01 59.5 21.5 138.9
10403- CDMA2000 {(1xEV-DO, Rev, 0) X 4.75 67.7 18.2 3.76 130.5 +0.7 %
AAB

Y 5.60 726 20.5 134.7

Z 5.46 71.8 20.4 1341
10404- CDMAZ000 {1xEV-DG, Rev. A) % 267 67.8 18.2 3.77 127.5 #.9 %
AAB

Y 5.82 73.7 210 130.2

Z 5.40 72.0 20.5 131.2
10406- CDMAZO00, RC3, 5032, SCHO, Full X 6.23 68.6 19.4 5.22 1323 1.2 %
AAA Rate

Y §.54 71.3 20.7 134.9

Z 842 706 20.5 1356
10410- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 5.97 69.0 219 7.82 141.6 +2.2%
AAA QP8K, UL Subframe=2,3,4,7,8,9)

Y 5.62 68.9 21.9 144.4

Z 5.71 69.0 222 145.8

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 o a coverage
probability of approximately 95%.

A The uncertainties of NormX,Y,Z do not affect the E>-feld uncertainty inside TSL {see Pages 9 and 10).

® Numerical linearization parameter: uncerainty not required.

E Uncertainty is determined using the max. deviation from finear response applying rectangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3987

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth * Unct.

f(MHz)® | Permittivity " (8im)© ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 41.9 0.8% 10.51 10.51 10.51 0.19 1.27 +120%
835 41.5 0.80 10.19 10.18 10.19 0.23 1.16 +120%
900 415 0.97 9.93 9.93 9.93 0.29 (.88 +12.0 %
1450 40.5 1.20 9.03 9.03 9.03 0.18 1.42 +12.0 %
1750 40.1 1.37 8.78 8.78 8.78 0.37 0.82 £12.0%
1900 40.0 1.40 8.51 8.51 8.51 043 .77 £12.0%
1950 40.0 1.40 8.15 8.15 8.15 0.32 0.80 £12.0%
2000 40.0 1.40 5.33 8.33 8.33 0.72 0.60 +12.0%
2300 39.5 1.67 7.86 7.86 7.86 0.40 0.82 +12.0%
2450 39.2 1.80 7.49 7.49 7.49 0.44 0.78 £12.0%
2800 39.0 1.96 7.35 7.35 7.35 0.30 1.01 +12.0%
5200 36.0 4.68 5.27 5.27 5.27 0.30 1.80 +13.1 %
5300 35.9 4.76 5.04 5.04 5.04 0.30 1.80 +13.1%
5500 356.6 4.96 4.92 4.92 4.92 0.40 1.80 +13.1%
5600 35.5 507 4.80 4.80 4.80 0.40 1.80 +131 %
5800 5.3 5.27 4.84 4.84 4.84 0.40 1.80 131 %

& Frequency validity 2bove 300 MHz of + 100 MHz only applies for DASY vd.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Fraquency validity
befow 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of lissue parameters (£ and o) can be relaxed to  10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) Is restricted to + 5%. The uncerainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

8 Alpha/Depth are determined during calibration. SPEAG warrantg that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3987

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct.

F(MHz)® | Permittivity” {(5im)© ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55,5 0.96 10.22 10.22 10.22 0.52 0.80 +12.0%
835 56.2 0.97 10.16 10.16 10.16 0.42 0.86 £120%
900 55.0 1.05 9.94 .94 9.84 0.31 1.02 +12.0%
1450 54.0 1.30 8.50 a.50 8.50 0.19 1.59 +12.0%
1750 53.4 1.49 8.38 8.38 8.38 0.50 0.79 +12.0%
1960 53.3 1.52 7.97 7.97 7.97 0.54 0.73 +12.0%
1950 53.3 1.52 8.24 8.24 8.24 0.28 1,12 +12.0%
2000 53.3 1.52 8.12 8.12 8.12 0.39 0.86 +12.0%
2300 52.9 1.81 7.68 7.68 7.68 0.48 0.78 +12.0%
2450 52.7 1.95 7.56 7.58 7.56 0.67 0.64 £12.0%
2600 52.5 2.16 7.30 7.30 7.30 0.77 0.59 £12.0%
5200 49.0 5.30 4.62 4.62 4,62 0.45 1.90 +13.1 %
5300 48.9 5.42 4,39 4.39 4.39 0.45 1.90 +13.1 %
5500 48.6 5.65 4.07 4.07 4.07 0.50 1.90 +13.1%
5600 48.5 577 3.91 3.91 3.91 0.50 1.90 +131%
5800 48.2 6.00 4.18 4.18 4.18 0.50 1.80 +13.1 %

“ Frequency validity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to £ 50 MHz. The
unceriainty is the RSS of the ConvF unceriainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MMz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessmants at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz,

F At frequencies befow 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (2 and o) Is restricted to % 5%. The uncertainty is the RSS of
the Conv uncertainty for indicated target tissue parameters.

@ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation dus to the boundary effect after compensatian is
always less than £ 1% for frequencies befow 3 GHz and below % 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SAReaq)

(TEM cell , feya= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)

February 17, 2015
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Conversion Factor Assessment

f= 835 MHz, WGLS R9 (H_convF) f = 1900 MHz,WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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February 17, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3987

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -84.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3987_Feb15
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client  Apple Certificate No: EX3-3988_Feb15

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3988

Calibration procedure(s) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Calibration date: February 17, 2015

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 03-Apr-14 (No. 217-01911) Apr-15

Power sensor E4412A MY41498087 03-Apr-14 (No. 217-01911) Apr-15

Reference 3 dB Attenuator SN: §5054 (3c) 03-Apr-14 (No. 217-01915) Apr-15

Reference 20 dB Attenuator SN: 85277 (20x) 03-Apr-14 (No. 217-01919) Apr-15

Reference 30 dB Attenuator SN: §5129 (30b) 03-Apr-14 (No. 217-01920) Apr-15

Reference Probe ES3DV2 SN: 3013 30-Dec-14 (No. ES3-3013_Dec14) Dec-15

DAE4 SN: 660 14-Jan-15 (No. DAE4-660_Jan15) Jan-16

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-16

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function ~, Signature

Calibrated by: Israe Elnaoug Laboratory Technician / E J
Approved by: Katja Pokovic Technical Manager /é o égé

Issued: February 19, 2015

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: EX3-3988_Feb15 Page 1 of 15




Calibration Laboratory of SR

NN Schweizerischer Kalibrierdienst
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Engineering AG B S Servizio svizzero di taratura
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A, B,C,D modulation dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization 9 § rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)

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
Technigques”, June 2013

IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

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

NORM(f)x,y,z = NORMXx,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 but determined based on the signal
characteristics

Ax.y.z; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

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

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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Manufactured: November 11, 2013
Calibrated: February 17, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ2 systernt)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3988

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)}
Norm (uV/(Vim)*)® 0.38 0.44 0.28 + 101 %
DCP (mV)® 103.8 101.1 100.6
Modulation Calibration Parameters
uUiD Cotnmunication System Name A B c [3) VR Unct
dg dBvVuv dB my {k=2)

0 Cw X 0.0 0.0 1.0 0.00 116.2 125%

Y 0.0 0.0 1.0 106.0

Z 0.0 0.0 1.0 119.4
10011- UMTS-FOD (WCDMA) X 3.48 67.2 18.2 2.91 141.2 0.5 %
CAB

Y 3.25 65.5 17.1 135.5

Z 3.39 67.5 18.8 129.4
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 3.17 69.5 187 1.87 138.4 .9 %
CAB Mbps)

Y 2,64 65.5 16.3 133.0

Z 3.01 69.9 19.6 148.2
10013- IEEE 802.11g WiFi 2.4 GHz (DS38- X 10.68 59.3 222 8.46 136.3 3.5 %
CAB OFDM, 8 Mbps)

Y 10,68 §9.2 220 149.4

Z 10.58 68.9 224 141.8
10021- GSM-FOD (TDMA, GMSK) X 2.57 66.0 13.7 9.39 104.4 +2.2 %
DAB

Y 2.27 64.9 13.3 85.8

pd 1.65 65.3 14,0 7.5
10023- GPRS-FDD (TDMA, GMSK, TN 0} X 2.52 65.7 13,7 8.57 100.3 £30 %
DAB

Y 2.28 64.9 13.6 83.0

z 1.56 64.2 13.4 75.0
10024~ GPRS-FDD (TDMA, GMSK, TN 0-1) X 203 70.2 14.3 6.56 147.5 £1.4 %
DAB

Y 2.02 65.3 11.9 136.4

z 6.78 86.9 20.7 138.5
10030~ IEEE 802.15.1 Bluetooth (GFSK, DH1) X 187 §3.3 9.7 5.30 140.0 1.4 %
CAA

Y 1.56 63.0 9.9 134.7

Z 1.21 63.9 10.2 140.3
10034- IEEE 802.15.1 Bluetooth (GFSK, DH3) X 0.51 §2.2 7.9 1.87 148.5 £1.4 %
CAA

Y 0.75 62.2 8.2 145.3

z 30.61 99.8 20.0 136.3
10032- IEEE 802.15.1 Bluetooth (GFSK, DH5) X 0.39 59.0 6.0 1.16 133.0 +2.5 %
CAA

Y 0.50 60.9 7.1 1492

z 0.28 98.0 39.6 142.5
10033- CDMAZ2000 (1XxRTT, RC1) X 4.74 BB.5 185 457 134.3 0.9 %
CAB

Y 4.56 65.4 17.8 128.7

z 468 66.8 19.1 145.5
100586- UMTS-TDD {TD-SCEMA, 1.28 Mcps) X 4.86 70.4 23.4 11.01 103.4 1.4 %
CAA

Y 438 57.8 221 84.5

Z 3.64 85,9 22.1 78.2
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10062- IEEE 802.11a/h WiFi 5 GHz {(OFDM, & X 1017 G8.5 o912 8.68 131.3 3.5 %
CAB Mbps)

Y 10.04 68.1 20.9 127.5

Z 10.38 £9.0 21.8 149.4
10081~ CDOMA2000 (1xRTT, RC3) X 4.02 66.3 18.5 3.97 136.7 #0.7 %
CAB

Y 3.84 65.0 17.3 132.8

pd 3.95 66.5 18.8 145.7
10097- UMTS-FDD (HSDPA) X 463 66.3 18.0 3.98 127.7 .9 %
CAB

Y 4.56 65.6 17.5 1446

d 4.7 67.1 18.9 138.5
éOOQB- UMTS-FDD (HSUPA, Subtest 2) X 4.65 686.5 18.1 3.98 127.9 +.9%

AB

Y 4.64 66.0 17.7 146.8

Z 4,77 B87.3 18.9 140.5
10100- LTE-FDD {SC-FXMA, 100% RB, 20 X 6.41 R7.0 19,1 5.67 132.2 1.4 %
CAB MHz, QPSK)

Y 6.22 66.0 18.5 126,86

pa 6.48 67.2 19.5 1447
10103- LTE-TDD {(SC-FOMA, 100% RB, 20 X 7.95 68.9 221 9.29 132.5 +2.2 %
CAB MHz, QFPSK)

Y 773 68.0 21.8 146.4

pd 7.41 67.2 21.5 133.8
10108- LTE-FDD (SC-FDMA, 100% RE, 10 X B.21 6B.3 18.9 5.80 1257 +1.7 %
CAC MHz, QPSK)

Y 6.29 66.3 18.8 147.3

ya 6.35 G6.9 18.5 140.9
10110- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 592 66.1 188 575 126.7 +1.4 %
CAC QPSK)

Y 5.97 66.0 18.6 140.7

£ 6.00 66.5 18.3 134.9
10117~ IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.32 68.8 20.9 8.07 143.5 +33%
CAB BPSK)

Y 10.05 68.1 20.4 133.1

pd 10.16 68.3 20.8 127.0
10151- LTE-TDL {(SC-FDMA, 50% RB, 20 MHz, X 7.58 68.5 220 9.28 128.7 +#2.5%
CAB QAPSK)

Y 7.41 67.7 21.5 139.8

Z 7.16 67.2 21.7 149.0
10154- LTE-FDD {(SC-FDMA, 50% RB, 10 MHz, X 68.07 6.6 19.1 575 145.5 +.7%
CAC QPSK)

Y 6.01 66.1 18.7 143.2

Z 68.01 66.4 19.3 137.6
10156- LTE-FDD {(SC-FDMA, 5% RB, 5 MHz, X 5.83 66.4 18.0 579 140.9 1.4 %
CAC QAPSKY

Y 5.72 65.6 18.5 135.8

rd 573 66.2 19.3 130.0
10160~ LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 6.31 65.4 18.9 5.82 126.6 +1.7 %
CAB QPSK)

Y 6.40 656.4 18.8 147.2

Z 6.50 67.1 19.6 140.0
10169- LTE-FDD {SC-FOMA, 1 RB, 20 MHz, X 5.00 66.9 19.4 573 148.9 +*1.9 %
CAB QPSK)

Y 4 87 65.9 18.8 142.4

zZ 4.67 65.8 19.2 133.7
10170- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 5H.62 67.6 20.1 6.52 143.2 +1.9 %
CARB 16-0AM)

Y 5.52 66.7 19.5 139.3

rd 5.25 66.5 10.9 128.9
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10172- LTE-TDD (SC-FOMA, 1 RB, 20 MHz, X 6.07 69.8 230 8.2 132.5 3.0 %
CAB QPSK)

Y 6,12 69.6 227 148.5

Z 5.50 68.2 226 135.4
10173- LTE-THD (SC-FOMA, 1 RB, 20 MHz, X 6.34 70.6 23.3 9.48 132.4 2.7 %
CAB 16-QAM)

Y 6,42 70.5 23.2 149.0

Z 575 69.0 23.0 136.0
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 4.96 66.7 19.3 572 147 .5 1.4 %
CAC QPSK)

Y 4.87 65.8 18.7 143.6

z 4.71 66.1 164 135.5
10176- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 5.59 67.4 20.0 6.52 141.8 1.7 %
CAC 16-QAM)

Y 5.58 66.9 15.6 141.1

Z 5.26 66.5 19.9 129.5
10177- LTE-FDD {SC-FOMA, 1 RB, 5 MHz, X 485 66.7 19.3 573 143.5 1.4 %
CAE QrPSK)

Y 4,86 65.9 18.7 139.3

Z 4,70 66.0 19.3 132.56
10178- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- | X 5.57 67.3 19.9 6.52 141.6 1.8 %
CAG QAM)

Y 5.5% 66.7 19.5 139.6

Z 526 66.5 18.9 129.2
10181- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 4.94 66.7 18.3 572 1438 +1.4 %
CAB QPSK)

Y 4.86 55.9 18.7 140.0

Z 4.72 66.2 19.5 132.0
10182- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 5.5 67.5 20.0 6.52 141.6 1.9 %
CAB 16-QAM)

Y 5,54 66.5 19.5 139.5

z 596 66.5 19.9 128.1
10196- IEEE 802_11n (HT Mixed, 6.5 Mbps, X 9.74 65.1 20.6 8.10 130.0 +3.0%
CAB BPSK)

Y 9.64 87.7 20.3 124.0

Z 10.04 68.8 21.2 144.4
10225~ UMTS-FDD (HSPA+) X 7.05 67.4 19.2 597 134.7 1.4 %
CAB

Y 5.90 66.4 18.7 131.0

z 6.88 66.7 19.3 124.7
10232- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- | X% 5.35 706 23.3 9.48 132.8 2.2 %
CAB QAM)

Y 8.21 69.6 237 131.6

zZ 5.74 62.0 23.0 135.3
10234- LTE-TOD (SC-FDMA, 1 RB, 5 MHz, X 8.10 70.0 23.1 g.21 124.3 2.7 %
CAB QPSK)

Y 589 68.6 222 128.6

zZ 5.51 68.2 226 138.1
10235- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, b e 6.34 70.6 23.4 548 132.7 +2 7 %
CAB 16-QAM)

Y 5.42 70.6 232 148.5

zZ 5.76 69.2 23.1 136.1
10237- LTE-TDD (SC-FDMA, 1 RE, 10 MHz, X 5.08 59.9 23.0 8.21 134.8 2.5 %
CAB QPSK)

Y 5.88 68.5 221 130.3

z 5.55 68.5 22 8 139.6
10238- LTE-TDD {(SC-FDMA, 1 RB, 15 MHz, X 6.33 70.6 23.3 848 1329 3.0 %
CAB 16-QAM)

Y 6.41 70.5 23.2 149.7

z BI7 69.2 23.2 137.1
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10240- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 6.06 59.8 299 9.21 134.5 2.5 %
CAB QPSK)

Y 5.91 68.7 22.3 130.5

Z 5.55 68.5 22.8 139.6
10248- LTE-TDD {SC-FDMA, 50% RB, 5 MHz, X 6.92 68.3 22 1 929 132.0 +3.0%
CAB QPSK}

Y 6.91 68.0 21.8 149.4

Z 6.48 86.9 21.8 138.7
10251- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X 8.57 69.2 23.0 1017 | 147.0 3.0 %
CAB 64-QAM)

Y 8.35 68.2 223 141.9

z 7.98 67.3 222 132.4
10252~ LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X 7.20 68.4 22.0 924 1376 2.5 %
CAB QPSK)

Y 5.90 67.3 21.4 135.5

Z 5.76 67.0 21.6 144.9
10255- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X 7.57 68.7 29 1 8.20 1433 +25%
CAB QPSK)

\' 7.32 B7.4 21.3 140.9

z 6.99 86.7 21.3 130.8
10264- LTE-TDD {SC-FDMA, 100% RB, 5 MHz, | X 7.23 68.5 221 0.23 138.0 +3.0 %
CAB QPSK)

Y 6.05 87.2 21.3 134.8

z 6.75 67.0 24.6 144.7
10267- LTE-TDD (SC-FDMA, 100% RB, 10 X 7.68 68.9 22.3 9.30 143.9 +2.2 %
CAB MHz, QPSK)

¥ 7.41 67.6 21.5 140.3

Z 7.08 66.8 21.4 1304
10270- LTE-¥DD (SC-FDMA, 100% RB, 15 X 2.15 68.6 29 1 858 128.6 122 %
CAB MHz, QPSK)

Y 8.00 67.9 21.7 146.5

2z 7.72 67.2 216 136.0
10274- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 5.99 66.9 18.5 4.87 131.1 0.9 %
CAB Rel8.10)

Y 5.85 66.1 18.0 129.6

z 6.09 87.3 19.1 147.1
102756~ UMTS-FDD {(HSUPA, Subtest 5, 3GPP X 4.51 66.6 18.2 395 136.1 0.7 %
CAB Rel8.4)

Y 4.30 65,3 17.4 132.0

Z 4.52 67.0 18.9 147.5
10290- CDMAZ2000, RC1, 8O55, Full Rate X 4.31 67.0 18.3 3.91 129.6 0.9 %
AAB

Y 4.25 66.2 17.7 146.3

z 4.27 67.4 19.0 138.0
10291- CDMAZ000, RC3, 3055, Full Rate X 3.68 66.7 18.1 3.46 128.8 +0.9 %
AAB

Y 3.60 65.7 17.4 145.9

z 3.71 67.6 19.2 139.7
10292- CDMA2000, RC3, S032, Full Rate X 1.60 66.5 17.8 3.39 128.8 0.7 %
AAB

Y 355 85.7 17.4 148.3

z 3,60 67.3 19.0 137.9
10293- CDMAZ000, RC3, SO3, Full Rate X 3.69 65.6 18.1 3.50 128.5 +0.9 %
AAB

Y 3.63 65.8 17.5 146.0

z 3.68 67.2 19.0 136.8
10205- CDMA2000, RC1, S03, #8thRate 25fr. | x 577 687.2 23.2 12.40 814 0.9 %
AAB

Y 543 65.1 22.0 67.7

z 4.84 63.5 21.8 61.7
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10297- LTE-FDD (SC-FDMA, 50% RB, 20 MHz, X 6.36 66.9 161 5.81 148.5 1.7 %
AAA GPSK)

Y 8.29 66.4 18.8 144.3

z 5.31 66.8 19.4 137.9
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 5.60 86.6 19.0 6.06 128.9 +1.4 %
AAA MHz, QPSK)

Y 6.57 86.0 18.6 124.8

Z 6.94 67.5 19.8 147.0
10400- IEEE 802.11ac WiFi (20MHz, 64-CAM, X 10.03 68.4 20.0 8.37 133.2 3.0 %
AAB 99n¢ duty cycle)

Y 9.89 7.9 20.6 126.8

Z 10.01 68.2 21.0 124.8
10401- IEEE 802.11ac WiFi (40MHz, 84-QAM, *® 10.90 69.2 214 8.60 145.6 3.5 %
AAB 98pc duty cycle)

Y 10.68 68.6 21.0 138.7

Z 10.83 68.8 21.3 135.2
10402~ IEEE 802.11ac WiFi (80MHz, 84-QAM, X 11.10 69.5 21.3 8.53 148.0 33 %
AAR 99pc duty cycle)

Y 10.66 68.4 20.7 137.5

z 11.01 69.0 21.2 136.3
10403~ CDMAZ2000 (1XEV-DO, Rev. 0) X 5.05 69.6 18.8 3.76 1413 | 07 %
AAB

Y 472 67.8 17.9 134.8

Z 5.07 70.4 19.8 129.0
10404- CDMAZ000 (1xEV-DC, Rev. A) X 494 69.5 18.8 3.77 137.1 0.7 %
AAB

Y 4.57 67.4 17.6 1326

pid 5.08 71.0 20.2 1456.4
10406- CDMA2000, RC3, 5032, SCHD, Ful! X 6.34 69.8 9.8 5.22 143.2 1.2 %
AAA Rate

Y 6.16 65.7 19.1 137.3

Z 6.40 70.7 20.7 126.8
10410~ LTE-TDD {SC-FDMA, 1 RB, 10 MHz, X 554 B87.7 21.0 7.62 129.1 +2.5%
AAA QPSK, UL Subframe=2,3,4,7 8,9)

Y 5.68 67.9 21.0 146.7

Z 5.30 67.3 21.3 136.1

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

* The uncertainties of NormX,Y,Z do not affect the E%field uncertainty inside TSL {see Pages 9 and 10).

Numerical linearization paramneter: uncertainty not required.

Uncertainty is detenmined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3988

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

F(MHz)® | Permittivity" (Sfm) " ConvF X | ConvFY | ConvFZ | Alpha®{ (mm) {k=2)
750 41.9 0.89 10.99 10.98 10.99 0.47 0.82 +12.0%
835 41.5 0.80 10.50 10.50 10.50 0.19 1.48 +12.0%
900 41.5 0.97 10.35 10.35 10.35 0.17 1.51 £12.0%
1450 40,5 1.20 9.19 8.19 9.19 0.38 0.86 +12.0%
1750 40.1 1.37 8.67 8.67 8.67 0.55 0.65 +12.0%
1900 40.0 1.40 8.35 8.35 8.35 0.80 0.57 £12.0%
1950 40.0 1.40 8.15 8.15 8.15 0.34 0.85 £120%
2000 40.0 1.40 8.22 8.22 8.22 0.35 0.80 +12.0%
2300 39.5 1.67 7.92 7.92 7.92 0.27 (.90 £12.0%
2450 39.2 1.80 7.56 7.56 7.56 0.40 0.71 £12.0%
2600 39.0 1.96 7.26 7.26 7.26 0.25 1.12 +120%
5200 36.0 4.66 5.46 5.46 5.46 0.30 1.80 +13.1 %
5300 35.9 4.76 5.32 5.32 5.32 0.30 1.80 +13.1%
5500 35.6 4.96 5.06 5.06 5.06 0.35 1.80 +13.1 %
5600 35.5 5.07 4.87 4.87 4.87 0.40 1.80 £131%
5800 35.3 5.27 4.85 4.85 4,85 0.40 1.80 +13.1 %

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4 .4 and higher (see Page 2}, else it is restricted to + 50 MHz, The
uncertainty is the RSS of the ConvE uncertainty at calibration frequency and the uncertainty for the indicaled frequency band. Frequency validity
below 300 MHz is & 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (z and o} can be refaxed to * 10% if liquid compensation farmula is applied to
measwed SAR values. Atfrequencies abave 3 GHz, the validity of tissue parameters (z and o} is resfricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies batween 3-6 GHz at any distance iarger than half the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3988

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth & Unct.

f{MHZ) ® [ Permittivity” {sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2}
750 55.5 0.96 10.08 10.08 10.08 0.18 1.63 £12.0%
835 55.2 0.97 10.22 10.22 10.22 0.24 1.27 +12.0%
900 55.0 1.05 9.95 9.95 9.85 0.29 1.11 +12.0 %
1450 54.0 1.30 8.77 877 877 0.31 1.07 +12.0 %
1750 53.4 1.49 8.34 8.34 8.34 0.46 0.81 £12.0%
1900 53.3 1.52 8.03 8.03 8.03 0.36 0.79 £12.0%
1950 53.3 1.52 8.21 8.21 8.21 0.31 1.04 £12.0 %
2000 53.3 1.52 8.10 8.10 8.10 0.45 0.82 +12.0%
2300 52.9 1.81 7.72 7.72 7.72 0.45 0.79 +12.0%
2450 52.7 1.95 7.53 7.53 7.53 0.56 0.69 +12.0%
2600 52.5 2.16 7.26 7.28 7.26 0.80 0.50 £12.0%
5200 49.0 5.30 4.79 4.79 4.79 0.40 1.90 +13.1%
5300 48.9 5.42 4.59 4.59 4.59 0.40 1.90 £13.1%
5500 48.6 5.65 4.30 4.30 4.30 0.45 1.90 +13.1 %
5600 48.5 577 4.20 4.20 4.20 0.45 1.80 +13.1%
5800 48.2 6.00 4.42 4.42 4.42 0.50 1.80 131 %

F Frequency validity above 300 MHz of £ 100 MHz only applies for BGASY v4.4 and higher {see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to £ 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (s and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

& Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation dueg to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARyeaq)
(TEM cell , feya= 1900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Conversion Factor Assessment

f = 835 MHz, WGLS R9 (H_convF) f= 1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: t 2.6% (k=2)
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February 17, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3988

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -16.9
Mechanical Surface Detection Mode enabled
Cptical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25 mm
Prehe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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Calibration procedure(s)
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QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

February 19, 2015

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198 GB41293874 03-Apr-14 (No. 217-01911) Apr-15

Power sensor E4412A MY41498087 03-Apr-14 (No. 217-01911) Apr-15
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Reference 30 dB Attenuator SN: §5129 (30b) 03-Apr-14 (No. 217-01920) Apr-15

Reference Probe ES3DV2 SN: 3013 30-Dec-14 (No. ES3-3013_Dec14) Dec-15

DAE4 SN: 660 14-Jan-15 (No. DAE4-660_Jan15) Jan-16

Secondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-16

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-14) In house check: Oct-15
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Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMXx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A B,C,D modulation dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization $§ 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)

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

IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

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

NORM(f)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 but determined based on the signal
characteristics

Ax,y.z; Bx,y,z; Cx,y,z; Dx.y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

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

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

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

SN:3720

Manufactured:  August 14, 2009
Calibrated: February 19, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3720

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Norm (LVAVIimyP? 050G 0.47 0.52 +10.1 %
DCP (mV)° 100.3 106.1 99.8

Modulation Calibration Parameters

un Communication System Name A B c n VR Unct
dB dBVuVv dB mV (k=2)

a cwW X 0.0 0.0 1.0 0.00 1382 | #3.0%

Y 0.0 0.0 1.0 129.2

z 0.0 0.0 1.0 136.8
10011- UMTS-FDD (WCDMA) X 3.32 57.0 18.4 2.91 148.4 +0.7 %
CAB

Y 3.76 70.8 208 139.0

z 3.43 87.6 18.7 148.9
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 2.69 59.4 19.0 1.87 129.1 1.2 %
CAB fbps)

Y 5.24 81.9 25.0 135.9

z 3.00 69.3 19.0 147.2
10013- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 10.47 69.5 22.6 9.46 1442 +3.8 %
CAB OFDM, 6 Mbps)

Y 10.38 69.3 224 149.0

z 10.51 89.5 226 137.6
10021- GSM-FDD (TDMA, GMSK) X 2.06 66.9 14.3 9.39 117.3 2.5%
DAB

Y 1.22 59.8 8.4 814

Z 2.33 68.9 15.5 118.1
10023- GPRS-FDD (TDMA, GMSK, TN 0 X 2.21 67.9 15.0 8.57 111.9 ¥22%
DAB

Y 1.48 62.4 11.2 79.6

z 2.43 69.6 15.9 114.2
10024- GPRS-FDD (TDMA, GMSK, TN 0-1) X 211 69.3 14.0 6.56 1487 22%
DAB

Y 1.69 66.7 11.7 148.0

Z 1.85 67.7 13.4 130.8
10030- IEEE 802.15.1 Bluetaoth {GFSK, DH1) X 1.50 5.2 10.8 5.30 142.7 +1.4 %
CAA

Y 0.97 61.4 §.2 131.8

z 1.58 65.4 10.9 144.9
10031- IEEE 802.15.1 Bluetooth (GFSK, DH3) X | 5589 99.8 19.2 1.87 1335 | #17%
CAA

Y 16.00 84.1 13.5 146.7

4 85,52 99.5 18.3 135.0
10032- IEEE 802.15.1 Bluelooth {GFSK, DH5) X | B5.40 99.7 18.4 1.16 141.8 2.7 %
CAA

Y 0.20 14.0 233 130.5

Z | 9508 97.5 17.0 142.1
10039- CDMA2Z000 {1xRTT, RC1) X 4.61 66.8 19.0 457 142.4 +0.8 %
CAB

Y 4.73 68.2 20.0 130.7

z 477 67.3 19.2 146.0
10056- UMTS-TDD (TD-SCDMA, 1.28 Mcps) X 4.30 70.3 24.3 11.01 | 118.7 1.7 %
CAA

Y 3.86 68.5 23.3 82.6

Z 4.47 71.0 247 120.1
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10062- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 10.10 §9.0 21.8 8.68 140.7 +3.3%
CAB Mbps)

Y 8.88 68.5 21.4 127.5

z 10.20 69.2 21.9 142.6
10081- CDMA2000 {1xRTT, RC3) X 3.86 65.2 18.5 3.97 141.1 0.7 %
CAB

Y 4.08 68.4 20.0 136.0

Z 3.99 66.7 18.8 143.3
10097- UMTS-FDD (HSDPA) X 455 66.7 18.6 3.98 132.0 0.7 %
CAB

Y 4.82 68.6 19.7 127.3

Z 4.64 66.9 18.6 134.3
10098- UMTS-FDD {HSUPA, Subtest 2) X 4.56 65.7 18.5 32.98 1325 0.9 %
CAB

Y 4.91 69.0 20.0 128.0

pd 4,684 66.5 18.7 135.7
10100- LTE-FDD (3C-FDMA, 100% RB, 20 X 8.35 67.1 19.4 5.67 138.7 1.7 %.
CAB MHz, QPSK)

Y 6.31 67.4 19.7 130.8

z §.44 67 .4 19.6 141.7
10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 7.73 69.0 227 9.29 1342 | +1.9%
CAB MHz, QPSK}

Y 7.27 67.7 1.8 1454

z 7.91 69.6 23.0 1371
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.14 66.5 19.3 5.80 135.0 | *1.7%
CAC MHz, QPSK}

v 6.14 87.0 19,6 129.4

z 6.25 66.9 19.5 137.1
10110- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X% 582 66.1 19.2 575 131.2 +1.4 %
CAC QPSK)

Y 5.92 57.0 19.7 148.1

z 5.91 66.4 19.3 133.6
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 8.90 68.1 20.8 8.07 127.3 25 %
CAB BPSK}

Y 10,08 68.7 21.1 140.8

z 10.04 68.3 20.9 129.8
10151- LTE-TDD (SC-FDDMA, 50% RB, 20 MHz, | X 7.32 58.5 226 9.28 1293 +1.9%
CAB QPSK)

Y 6.94 67.4 21.9 140.9

z 747 59.1 22.9 131.8
10154- LTE-FDD {3C-FDMA, 50% RB, 10 MHz, | X 580 66.0 19.1 575 130.2 +1.4 %
CAC QPSK)

Y 5.82 66.7 19.6 126.2

z 5.95 86.6 10.4 136.5
10156- .TE-FDD (SC-FDMA, 50% RB, 5 MHz, X 5.59 66.0 19.1 579 126.3 1.4 %
CAC QPSK)

Y 572 67.1 19.8 143.1

zZ §.72 §6.3 19.3 133.3
10160- LTE-FDD (SCFDMA, 50% RB, 15 MHz, | X 6.32 66.9 19.5 5.82 140.0 1.7 %
CAB QPSK)

Y §.24 67.1 19.7 128.4

Z 6.37 67.0 19.5 142.0
10169- LTE-FOD (SC-FOMA, 1 RB, 20 MHz, X 4.77 66.4 19.6 573 138.4 +1.2 %
CAB QPSK)

Y 4.86 87.5 20.3 148.7

Z 4,94 67.0 19.9 141.1
10170- LTE-FOD (SC-FDMA, 1 RB, 20 MHz, ¥ 5.36 67.0 20.2 6.52 135.9 4%
CAB 16-QAM)

Y 5.41 67.9 207 140.8

z 5.58 67.7 20.6 139.2
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10172- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 577 69.7 23.6 9.21 139.8 +2.2%
CAB QPSK)

Y 5.64 69.6 23.3 145.7

Z 6.04 70.8 24.2 147.3
10173- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 6.00 705 23.9 9.48 137.9 +1.9 %
CAB 16-QAM)

Y 597 70.8 24.0 146.3

z 6.28 71.3 24.4 140.6
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 4.72 86.1 16.4 572 1325 +1.2 %
CAC QPSK)

Y 4.82 87.3 20.2 145.9

Z 487 66.5 196 135.7
10176- LTE-FDD {SC-FDOMA, 1 RB, 10 MHz, X 542 67.3 20.3 6.52 131.1 +1.9 %
CAG 16-0AM)

Y 5.41 67.9 20.7 141.3

Z 5.52 67.5 20.4 1334
10177- LTE-FDD (8C-FDMA, 1 RB, 5 MHz, X 4.77 66.2 19.4 573 131.0 1.2 %
CAE QPSK)

Y 4.83 67.4 20.3 141.8

Z 4.88 66.7 19.6 135.3
10178- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- | x 5731 66.8 26.1 6.52 130.0 1.7 %
CAC QAM)

Y 540 67.8 20,7 140.8

Z 5,53 67.5 20.4 133.5
10181- LTE-FDI (SC-FDMA, 1 RB, 15 MHz, X A.69 66.0 19.3 5.72 131.2 2%
CAB QPSK)

Y 481 67.3 20.2 141.5

Z 4,87 66.6 10.6 135.0
10182- LTE-FDD (SCFDMA, 1 RB, 15 MHz, X 536 67.0 20.2 6.52 130.1 1.4 %
CAB 16-QAM)

¥ 5.43 68.0 20.8 141.2

zZ 5.51 67.4 204 133.0
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 0,74 GR.8 21.2 B.10 141.0 +3.0 %
CAB BPSK)

Y 9.59 68.4 21.0 1271

Z 9.91 69.0 21.4 144.9
10225 UMTS-FDD (HSPA+) X 6.07 67.5 19.7 597 144.9 1.7 %
CAB

Y 6.98 68.0 20.0 133.3

z 7.09 87.7 19.8 148.2
10232- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- | X 6.04 70.7 241 9.48 138.3 £22%
CAB QAM)

Y 5.94 70.6 23.9 145.6

Z 6.20 71.4 24.4 141.6
16234- LTE-TOD (SC-FOMA, 1 RB, 5 MHz, X 5.76 69.6 235 9.21 139.6 £2.2%
CAB QPSK)

Y 5.69 69.8 23.5 149.6

2z 5.97 70.4 23.9 142.0
10235- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 6.00 70.5 24.0 0.48 137.0 +2.2 %
CAB 16-QAM)

¥ 5.96 707 23.9 1471

Z 6.28 71.3 24.4 140.2
10237- LTE-TDD {SC-FDDMA, 1 RB, 10 MHz, X 577 69.7 23.6 9.21 139.1 122 %
CAB QPSK)

Y 5.70 £9.9 23.5 149.8

z 5.97 70.4 23.9 141.5
10238- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 6.01 70.6 24.0 9.48 137.6 +1.6%
CAB 16-QAM)

Y 5.95 70.6 23.8 147.5

Z 6.27 71.3 24.4 139.4
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10240- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 5.78 590.8 237 9.21 139.5 1.9 %
CAB QPSK)

Y 5.54 59.0 231 130.3

Z 5.08 70.4 23.9 i41.4
10249- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 6.6 £8.5 228 9.29 i37.0 2.2 %
CAB QPSK)

Y 6.44 87.9 22.3 i47.4

Z 6.87 69,1 231 138.7
10251- LTE-TDD {SC-FDMA, 53% RB, 10 MHz, X 8.20 69.0 23.3 1017 130.5 2.5%
CAB 64-QAM)

Y 7.87 58.0 22.5 140.0

Z 8.36 594 23.6 131.2
10252 LTE-TDD {SC-FDMA, 50% RS, 10 MHz, X 6,89 586 227 2.24 143.0 2.2 %
CAB QP3SK)

Y 6.55 57.1 21.8 133.5

Z 718 69.4 23.2 1451
10255~ LTE-TDD {SC-FDMA, 5% RE, 15 MHz, b'e 7.36 690 22 R 9.20 149.3 +2.2 %
CAB QPSK)

Y 6.88 67.4 21.8 142.6

Z 7.35 68.8 22.7 128.6
10264- LTE-TDD {SC-FDMA, 100% RB, 5 MHz, X 6.98 B8.6 227 .23 142.6 22 %
CAB QPSK)

Y 6.54 67.2 21.8 132.8

Z 7.19 69.4 23.2 145.0
10267 - LTE-TDD {SC-FDMA, 100% RB, 40 X 7.48 69.2 230 9.30 149.5 +2.2 %
CAB MHz, QPSK)

Y 6.95 67.4 219 139.68

z 7.44 68.9 22.8 128.9
10270- LTE-TDD {SC-FDMA, 100% RB, 15 X 8.03 63.1 22.9 9.58 134.0 2.2 %
CAB Mhz, QPSK}

Y 7.56 67.6 22.0 149.2

zZ 315 69.4 23.1 135.3
10274- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 5.88 &67.1 18.0 4 87 139.6 +1.2 %
CAB Rel8.10)

Y 6.08 68.4 18.7 131.0

Z 6.02 67.5 19.2 141.8
10275- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 4.49 87.2 18.9 3.86 146.8 +0.7 %
CAB Relg.4)

Y 4.63 68.6 1.9 135.0

pd 4.53 67.2 18.9 148.6
10280- COMAZ000, RCH1, SC55, Full Rate X 4,18 67.2 18.% 3.9 140.2 +0.7 %
AAB

Y 4.50 69.8 204 149.3

z 4.34 67.7 18.1 140.5
10291- COMAZ000, RC3, 3055, Full Rate X 3.61 B67.0 18.8 3.46 140.0 3+0.7 %
AAB

Y 3.91 60.8 20.5 148.8

Z 3.74 G67.6 16.0 141.0
10292- CDMAZ2000, RC3, 3032, Full Rate X 3.60 67.4 18.9 3.39 138.8 0.7 %
AARB

Y 3.99 70.7 209 127.56

d 3.70 67.6 19.0 141.0
10293- CDMAZ000, RC3, 303, Full Rate X 3.66 67.2 18.8 3.50 140.6 .7 %
AAB

Y 3.96 690.9 20.5 127.4

z 3.79 &67.7 19.1 141.5
10295- CBMAZ000, RC1, 303, 1/8th Rate 25 fr. b4 5.44 67.6 243 12.49 94.4 +#1.2 %
AAB

Y 4.88 64.9 224 66.2

Z 5.86 68.3 24.6 97.4
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10297- LTE-FDI (SC-FDMA, 50% RB, 20 MHz, X 6.18 66.6 19.4 5.81 131.6 +14 %
AAA CIPSK)

Y §5.29 67.5 20.0 149.0

Z 8.21 66.7 19.4 132.9
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 6.77 67.3 19.8 6.06 1394 +1.8 %
AAA MHz, QPSK)

Y 6.65 67.3 19.8 128.4

Z 6.84 67.5 19.9 140.6
10400- [EEE 802.11ac WiFi (20MHz, 64-0AM, X 10.04 §9.0 21.6 8.37 143.2 3.0 %
AAB 99p¢ duty cycle)

Y 3.84 68.6 21.3 130.4

Z 10.17 £59.2 21.7 1452
10401- IEEE 802.11ac WiFi (40MHz, 84-QAM, X 10.48 68.5 21.3 8.60 128.8 2.7 %
AAB 99p¢ duty cycie)

Y 10.64 59.1 21.6 141.7

Z 10.63 68.9 21.5 131.8
10402- IEEE 802.11ac WiFi (80MHz, 64-GAM, X 10.76 89.0 21.5 8.53 1325 2.7 %
AAB 99pc duty cycle)

Y 10.69 69.0 21.3 142.9

Z 10.86 69.3 21.5 134.3
10403- CDMA2000 (1xEV-DO, Rev. 0) X 4,92 70.2 19.6 3.76 126.4 0.7 %
AAB

Y 5.00 75,0 21.9 138.3

zZ 5.21 70.8 19.9 129.6
10404- CDMA2000 (1xEV-DO, Rev. A) X 4.75 68.9 185 3.77 126.68 +0.7 %
AAB

Y 5.45 73.4 21.2 134.7

Z 5.08 70.7 19.8 1491
10406- CDMAZ000, RC3, 5032, SCHO, Full X 6.04 69.8 20.2 59.22 129.2 +1.2%
AAA Rate

Y 6.5% 72.2 21.4 1445

Z 5.45 70.7 20.6 129.9
10410- LTE-TED {SC-FODMA, 1 RB, 10 MHz, X 5.37 67.7 215 7.82 137.5 1.9 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 5.29 67,9 21.7 120.8

Z 5.64 GB.7 22.1 139.4

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

* The uncertainties of NormX.Y,Z do not affect the E*fleld uncertainty inside TSL (see Pages 9 and 16).
Nurnerical linearization parameter: uncertainty not required.

€ Uncertainty is determinad using the max. deviation from linear respense applying rectangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3720

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

£(MHZ) ¢ | Permittivity" {Sm) " ConvE X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
750 41.9 0.89 8.90 8.90 8.80 0.44 0.92 +12.0 %
835 41.5 0.90 8.60 8.60 8.60 0.60 0.73 +12.0%
900 415 0.97 8.59 8.50 8.59 0.78 0.62 £12.0%
1450 40.5 1.20 8.10 8.10 8.10 0.25 1.33 +120%
1750 40.1 1.37 7.58 7.58 7.58 0.70 0.64 £12.0%
1900 40.0 1.40 7.40 7.40 7.40 0.80 0.60 +12.0 %
1950 40.0 1.40 7.04 7.04 7.04 0.51 0.71 £12.0 %
2000 40.0 1.40 7.20 7.20 7.20 0.57 0.68 +12.0 %
2300 39.5 1.67 6.90 6.80 6.90 0.43 0.77 £12.0%
2450 39.2 4.80 6.62 6.62 0.62 0.50 0.73 +12.0%
2600 38.0 1.96 6.41 6.41 6.41 G4z 0.85 +12.0%
5200 38.0 4.66 4.95 4.95 4.95 0.30 1.80 +131 %
5300 35.9 4.76 4.77 4.77 477 0.30 1.80 +13.1 %
5500 35.6 4.96 4.67 4.67 4.67 0.38 1.80 +13.1 %
5600 35.5 5.07 4.38 4.38 4.38 0.40 1.80 £13.1 %
5800 35.3 5.27 4.37 437 4.37 0.40 1.80 £13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to £ 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128, 150 and 220 MHz respectivaly. Above § GHz frequency
validity can be extended to + 110 MHz.

F At frequencies balow 3 GHz, the validity of tissue parameters (& and o) can be relaxed to x 10% if liquid compensation formuta is applied to
measured SAR values. Al fraquencies above 3 GHz, the validity of tissue parameters {e and o} is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target fissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below & 2% for freguencies between 3-6 GHz at any distance larger than haif the probe tip
diameter fram the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3720

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

F{MHz)® | Permittivity” {Sim)* ConvF X | ConvEY | ConvFZ | Alpha® | (mm) {k=2)
750 55.5 0.96 8.69 8.69 8.69 0.44 0.89 +12.0 %
835 55.2 0.97 8.50 8.59 8.59 0.28 1.17 £12.0%
800 55.0 1.05 8.40 8.40 8.40 0.32 1.08 +12.0%
1450 54.0 1.30 7.51 7.51 7.51 0.23 1.32 £12.0%
1750 53.4 1.49 7.18 7.18 7.19 0.41 0.94 +12.0%
1900 53.3 1.52 6.90 8.90 6.90 0.38 0.80 £12.0%
1950 53.3 1.52 7.07 7.07 7.07 0.47 0.86 120 %
2000 53.3 1.52 7.03 7.03 7.03 0.31 1.00 +120%
2300 52.9 1.81 6.72 6.72 6.72 0.51 0.78 £120%
2480 52.7 1.95 6.57 8.57 6.57 .69 0.63 +120%
2600 52.5 2.16 5,34 6.34 6.34 0.80 0.58 +120%
5200 49.0 5.30 4.24 4.24 4.24 0.40 1.0 +13.1%
5300 48.9 5.42 4.08 4.08 4.08 0.40 1.90 +13.1 %
5500 48.8 5.65 3.86 3.86 3.86 0.50 1.90 +13.1 %
5600 48.5 877 3.70 3.70 3.70 0.50 1.80 +13.1 %
5800 48.2 8.00 3.78 3.78 3.78 0.50 1.0 +*13.1 %

© Frequeney validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of ihe ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessmants at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to £ 110 MHz,

F At frequensies below 3 GHz, the validity of tissue parameters (¢ and o) can be retaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue paramaters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is

always fess than 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance [arger than half the probe tip
diameter from the houndary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz,TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SARpeaq)
(TEM cell , feya= 1900 MHz)
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Uncertainty of Linearity Assessment: % 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz, WGLS R9 (H_convF) f= 1900 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

Deviation
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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February 19, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3720

Other Probe Parameters

Sensor Arrangement Tria ngulaﬂ
Connector Angie {°) -28.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Cverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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Calibration procedure for dosimetric E-field probes

Calibration date:
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This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
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Approved by:

Katja Pokovic

Technical Manager
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Glossary:
TSL tissue simulating liquid
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB,CD modulation dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization 8§ 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 9 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
o NORMXx,y,z: Assessed for E-field polarization 9 = 0 (f <900 MHz in TEM-cell; f > 1800 MHz; R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMXx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

e NORM(f)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 but determined based on the signal
characteristics

° Axy.z, Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

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

* Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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Manufactured:  January 21, 2014
Calibrated: February 19, 2015

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY?2 system!)

Certificate No: EX3-3993_Fab15 Page 3 of 15



EX3DV4- SN:3993 February 19, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3993

Basic Calibration Parameters

Sensor X SensorY Sensor 2 Unc {k=2}
Norm (uVi(VimA* 0.41 0.53 0.52 +10.1 %
DCP (mV)® 96.3 101.1 98.8
Modulation Calibration Parameters
2]]a) Comrunication System Name A 8 c B VR Unct
dBe dBvpv dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 1333 | 25%
Y 0.0 0.0 1.0 128.0
z 0.0 0.0 1.0 137.4
10011- UMTS-FDD (WCDMA) X 3.56 68.2 19.2 2.91 1417 0.7 %
CAB
Y 3.40 67.3 18.6 139.0
z 3.27 66.0 17.7 130.6
10012- IEEE 802.11b WiFi 2.4 GHz {DSSS, 1 X 223 70.7 18.9 1.87 140.2 0.7 %
CAB Mbps)
Y 3.11 89.9 19.3 138.5
bd 2.84 67.6 17.8 129.5
10013- IEEE B02.11g WiFi 2.4 GHz (DSSS- X 10.71 504 296 9.46 136.2 #35%
CAB OFDM, 6 Mbps)
Y 10.62 69.2 22.2 131.2
Z 10,97 70.3 23.0 149.0
10021- GSM-FDD (TDMA, GMSK} X 2.06 65.2 13.6 9.39 97.9 ¥22%
DAR
Y 2.45 57.8 15.3 99.0
z 3.56 73.6 18.1 128.0
10023- GPRS-FDD (TDMA, GMSK, TN 0 X 2.20 65.9 14.0 8.57 85.1 +2.2%
DAB
Y 2.83 69.7 16.3 97.1
z 344 72.9 18.1 121.7
10024- GPRS-FDD {TDMA, GMSK, TN 0-1) X 214 58.0 13.5 6.56 141.8 12,6 %
DAB
Y 6.77 83.5 20.0 146.9
Z 4,19 75.0 17.1 138.1
10030- IEEE 802.15.1 Bluetooth (GFSK, DH1) X 1.52 63.7 10.1 5.30 1383 +14%
CAA
Y 2.29 68.0 12.5 141.0
z 2.71 73.5 14.9 129.3
10031- IEEE 802.15.1 Bluetooth (GFSK, DH3) X 3.28 74.9 12.7 187 149.3 +1.2%
CAA
Y | 5370 100.0 19.8 128.1
Z | 63.68 99.7 19.6 139.0
10032- JEEE 802.15.1 Bluetooth (GFSK, DH5) X | o784 96.1 16.5 1.16 132.8 #1.2%
CAA
Y | 4480 100.0 19.5 133.8
z 63.70 99.7 19,1 149.8
10039- CDMAZ2000 (1xRTT, RCT) X 4.78 67.1 19.3 4.57 134.5 1.2 %
CAB
Y 4.70 66.6 18.8 135.5
z 4.64 66.1 18.4 128.0
10056- UMTS-TDD (TD-SCDMA, 1.28 Mcps} X 4.41 69.5 23.7 11.01 89.0 +1.4 %
CAA
Y 4.53 69.7 23.6 100.7
L Z 5.17 73.2 25.7 128.4
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10062- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X | 1033 68.9 218 8.68 1355 | %33 %
CAB Mbps)

Y | 10.28 68.8 215 135.1

Z | 1048 69.4 22.0 147.5
(1:?‘\0881- CDMAZ000 (1xRTT, RC3) X 4.04 66.8 19.0 3.97 135.1 07 %

Y 3.95 66.2 18.5 133.3

z 4.04 66,4 18.5 147.2
E; ?;OBQ?" UMTS-FDD (HSDPA} X 4.78 67.3 19.0 3.98 1264 | $09%

Y 474 67.1 18.7 149.7

Z 4.71 B66.7 18.4 138.2
(13 ?qoBgan UMTS-FDD (HSUPA, Subtest 2) X 4.79 57.3 19.0 3.88 127.5 | +09%

% 477 67.2 18.8 149.9

Z 4.70 66.7 18.4 140.9
10100- | LTE-FDD (SC-FDMA, 100% RB, 20 X | 851 67.3 18.7 567 | 1311 | 17 %
CAB MHz, QPSK)

% 6.38 67.0 19.4 128.7

Z 6.59 67.6 19.7 147,2
10103- | LTE-TDD (SC-FDMA, 100% RB, 20 X [ 7.88 68.8 225 929 | 1287 | 25%
CAB MHz, QPSK)

Y 7.92 68.8 22.3 129.8

pa 8.54 70.9 23.6 1487
10108- | LTEFDD (SC-FDMA, 100% RB, 10 X | &34 66.8 196 | 580 | 1288 | 219%
CAC MHz, QPSK)

Y 6.23 66.5 19.2 126.4

z 6.35 66.9 19.4 139.6
10110- LTE-FDD {SC-FDMA, 100% RB, 5 MHz, | X 6.15 67.0 18.7 575 1477 | 1.7 %
CAC QPSK)

% 6.05 66.6 19,3 146.6

P 5.04 66.5 19,3 139.3
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.52 £9.7 21.4 8.07 146.3 +3.0%
CAB BPSK)

Y | 1031 68.8 21.1 141.9

Z | 1022 68.8 21.0 135.1
101561- LTE-TDD {SC-FDMA, 50% RB, 20 MHz, X 7.61 65.8 22 7 9.28 145.6 25%
CAB QPSK)

Y 7.73 69.1 226 147.2

z 8.03 70.2 23.4 1421
10154~ LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X 6.18 67.1 16.8 575 1498 | #1.7 %
CAC QPSK)

Y 6.12 66.9 19.5 147.7

z .00 66.3 19.2 134.3
10158~ LTE-FDD {SC-FDMA, 50% RE, 5 MHz, X 5.93 66.9 19.7 5.78 | 1484 | #1.7 %
CAC QPSK)

Y 5.80 66.3 19.2 141.0

2 575 66.0 19.0 132.4
10160- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | X 6.43 66.8 19.6 582 1288 | +1.9%
CAB QPSK)

Y 6.35 66.6 19.3 127.9

P 6.50 57.0 19.4 144.9
10169- LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X 5.00 67.2 20.1 5.73 14986 | =1.2%
CAB QPSK)

Y 5.03 67.0 19.7 149.4

pa 4.99 66.7 19.5 142.1
10170- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 561 67.7 206 6.52 1470 | #1.7%
CAB 16-QAM)

Y 5.74 67.9 20.5 146.8

z 5.67 67.5 20.3 137.4
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10172- LTE-TDD {SC-FDMA, 1 RB, 20 MHz, X 5.94 69.9 236 9.1 136.3 227 %
CAB QPSK)

Y 6.13 70.1 234 134.1

Z 6.47 71.7 244 148.2
10173- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X .15 70.6 23.9 .48 131.2 +2.5 %
CAB 16-QAM)

Y 6.41 70.7 23.7 134.4

Z 6.76 72.5 24.8 145.2
10175- LTE-FID {SC-FDMA, 1 RB, 10 MHz, X 4.83 86.4 19.6 572 126.2 1.2 %
CAC QPSK)Y

Y 5.03 67.0 19.7 149.2

z 4.94 66.5 19.4 135.5
10176- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 5.489 67.3 20.4 6.52 1289 +1.7 %
CAC 16-QAM)

Y 575 68.0 20.6 146.2

Z 563 67.4 20.2 134.3
10177- LTE-FDD {SC-FDMA, 1 RB, 5 MHz, X 4.86 66.6 19.7 5.73 128.6 1.2 %
CAE QPSK)

Y 4,99 BB6.8 19.6 1457

Z 4.94 66.4 19.4 438.0
10178- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- X 546 67.1 20.3 6.52 127.8 1.7 %
CAC GIAM)

Y 571 67.7 204 145.1

Z 5.684 67.4 20.2 137.1
10181- LTE-FBOD (SC-FOMA, 1 RB, 15 MHz, X 4.85 8B.5 19.7 572 128.2 114 %
CAB QPSK)

Y 5.01 66.9 19,7 146.5

Z 4.96 66.5 19.4 140.3
10182- LTE-FDD (SC-FDOMA, 1 RB, 15 MHz, b'e 547 B57.2 20.3 6.52 1271 +1.7 %
CAB 16-QAM)

Y 570 67.6 20.3 145.7

zZ 5.64 67.4 20.3 136.6
10196- IEEE 802.11n (KT Mixed, 6.5 Mbps, X 10.06 658.9 21.4 8.10 140.8 +3.0%
CAB BPSK}

Y 9.86 68.4 21.0 132.3

rd 9.67 67.9 20.8 123.5
10225 UMTS-FDD (HSPA+) X 7.15 67.5 19.8 5.97 143.6 14 %
CAB

Y 7.08 67.3 19.5 136.3

Z 6.95 66.8 19.3 130.6
10232- LTE-TDD {SC-FDMA, 1 RB, 5 MHz, 16- X 6.22 70.8 24.0 9.48 136.0 25%
CAB QAM}

Y 6.44 70.5 23.8 135.7

Z 6.53 71.4 24.3 129.6
10234- LTE-TDD {SC-FDMA, 1 RB, 5 MHz, X 5.1 69.7 2%.4 8.21 132.7 2.7 %
CAB QPSK)

Y 6.11 69.9 23.3 134.7

Z 6.45 715 24.4 149.3
10235- LTE-TDD {SC-FDMA, 1 RB, 10 MHz, X 6.16 704 23.8 9.48 131.0 2.7 %
CAB 16-QAM)

Y 5.41 70.7 237 133.5

z 6.78 72.5 24.9 148.6
10237 LTE-TDD {SC-FDMA, 1 RB, 10 MHz, X 591 69.7 235 g.21 133.0 +2.5 %
CAB QPSK)

Y 6.11 69.9 23.3 135.7

pd 6.11 69.9 23.4 127.5
10238- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 6.15 70.4 23.8 9.48 131.2 #2.5%
CAB 16-QAM)

Y 6.38 70.6 236 133.4

pd 6.74 72.3 24.8 148.2
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10240- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 5.90 69.7 23.4 9.21 133.5 +37 %
CAB QPSK)

Y 6.10 69.5 23.3 137.6

Z 6.48 717 24.5 149.4
10249- LTE-TDD (SC-FDMA, 50% RB, & MHz, X 6.81 63.2 226 9.29 131.7 ¥27 %
CAB QPSK)

Y 6.92 68.4 22.4 134.1

Z 7.37 70.1 236 148.0
10251- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 8.46 59,1 23.4 10.17 146.1 2.7 %
CAB B54-QAM)}

Y 8.38 68.5 228 127.0

Z 8.81 70.2 23.8 1384
10252- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 7.12 68.4 226 9.24 137.6 2.7 %
CAB QF3SK)

Y 7.24 68.6 225 140.2

zZ 7.42 68.3 22.9 129.9
10265~ LTE-TDD {SC-FDMA, 50% RB, 15 MHz, X 7.48 68.6 225 9.20 1441 27 %
CAB QPSK)

Y 7.64 69.0 22,6 147.2

pd 7.86 69.7 23.0 136.0
10264- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 7.2 68.4 228 9.23 137.6 2.5%
CAB QPSK}

Y 7.25 68.6 22.5 140.3

Z 7.41 69.2 229 129.7
10267 - LTE-TDD (SC-FDMA, 100% RB, 10 X 7.59 68.7 228 9.30 144.4 +2.5 %
CAB MHz, QPSK)

Y 7.73 69.1 226 146.4

Z 7.99 70.0 23.3 136.9
10270- LTE-TDD {SC-FDMA, 100% RB, 15 X 8.11 68.56 226 9.58 120.8 +2.5%
CAB MHz, QPSK)

Y 8.25 68.9 22.5 131.7

z 8.77 70.7 236 146.6
10274- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 6.07 67.3 19.2 4.87 134.1 1.2 %
CAB Relg.1)

Y 6.01 67.0 18.9 1331

z 6.13 67.3 19.0 149.1
10275- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 464 67.4 19.1 3.96 143.1 =0.9%
CAB ReiB.4}

Y 4.47 66.7 18.6 137.9

pd 4.45 66,3 18.4 129.6
10290- CDMA2000, RC1, 3055, Full Rate X 4.40 67.8 18.2 3.91 135.7 0.9 %
AAB

Y 4.35 67.5 18.9 133.3

Z 4.41 67.4 18.58 148.2
10291- CBDMAZ2000, RC3, 8055, Full Rate X 3.75 67.5 19.0 3.48 135.4 0.7 %
AAB

Y 3.71 67.2 18.8 134.2

Z 3.71 66.7 18.4 147.7
$0292- CDMA2000, RC3, S032, Full Rate X 3.77 68.0 18.3 3.3% 135.6 0.7 %
AAB

Y 363 87.1 18.7 132.0

z 3.70 67.0 i8.5 148.0
10293 CDMAZ2000, RC3, 803, Full Rate X 3.78 67.5 19.4 3.50 135.8 0.7 %
AAB

Y 3.74 67.2 18.8 131.4

i 3.79 67.1 18.6 148.5
;1&2895- CDIVAZ000, RC1, 803, 1/8thRate 25r. | X 5.40 68.2 23.3 12.49 78.8 *1.49%

Y 5.59 66.7 23.4 81.1

pd 6.27 70.1 25.6 104.2
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10297- LTE-FDD ({SC-FDMA, 50% RB, 20 MHz, X 6.28 £6.6 18.4 581 126.5 .7 %
AAA QPSK)

Y 6.41 67.2 19.6 147.5

Z 6.37 66.9 19.5 135.9
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 6.80 B87.2 19.8 6.06 132.5 +1.9%
AAL MHz, QPSK)

Y B.77 G57.0 19.5 128.0

Z 6.99 67.6 19.8 1447
10400- IEEE 802.11ac WiFi (20MHz, 64-QAM, X 10.24 68.9 21.6 8.37 138.1 3.3 %
AAB 99pc duty cycle)

Y 10.15 68.7 21.3 133.7

4 9,96 68.3 214 124.7
10401- IEEE 802.11ac WiFi (40MHz, 64-QAM, X 10.62 G8.4 21.3 B.GO 122.3 3.3 %
AAB 98pc duty cycle)

Y 10.21 69.3 21.8 143.5

Z 10.83 69.1 21.5 135.3
10402- IEEE 802.11ac WiFi (80MHz, 64-0AM, X 10.88 68.8 213 8.53 125.4 ¥3.3%
AAB 99pc duty cycle)

Y 10.99 69.4 21.5 145.4

d 11.04 894 21.5 138.0
10403- | CDMA2000 (1xEV-DO0, Rev. 0) X 5.16 70.6 19.8 3.76 | 1427 | *05%
AAB

Y 5.09 59.8 19.3 141.4

Z 5.02 69.4 19.1 132.4
10404- CDMAZ000 (1xEV-DO, Rev. A} X 515 70.9 201 3.77 140.5 +0.9 %
AAB

Y 4.94 69.6 122 137.7

Z 4.94 69.4 19.2 132.7
10406- CDMAZ000, RC3, 5032, SCHO, Full X 6.45 70.5 20.6 H.22 144.6 +0.9 %
AAA Rate

Y 65.58 704 20.4 144.2

Z 6.48 70.1 20.3 138.4
10410- LTE-TDD {(SC-FDMA, 1 RB, 10 MHz, b 548 67.7 215 7.82 129.5 +1.9%
AAA QPSK, UL Subframe=2,3,4,7,8,8)

Y 5.65 68.0 21.4 128.1

Z 5.93 59.3 22.3 146.2

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

* The uncertainties of NormX,Y.Z do not affect the E”-field uncertainty inside TSL {see Pages % and 10).

Numertcal finearization parameter: uncertainty not requirad,
€ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3993

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

F{MH2)® | Permittivity" (sim* ConvyFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
750 41.9 0.88 10.44 10.44 10.44 0.35 1.61 +12.0%
835 41.5 0.90 9.99 9.95% §.99 0.32 1.02 +12.0%
900 41.5 0.97 9.92 9.92 9.92 0.80 0.63 +12.0%
1450 40.5 1.20 8.93 8.93 8.93 047 0.75 =32.0%
1750 40.1 1.37 8.48 8.48 8.48 0.34 0.82 +12.0%
1900 40.0 1.40 8.28 8.28 8.28 0.31 0.88 £12.0%
1850 40.0 1.40 7.98 7.98 7.98 0.23 0.99 +12.0%
2000 40.0 1.40 8.17 8.17 8.17 0.66 0.58 +12.0%
2300 39.5 1.67 777 71.97 777 0.53 0.71 +12.0%
2450 39.2 1.80 7.51 7.51 7.51 0.39 0.78 +12.0%
2600 35.0 1.96 7.19 7.19 7.19 D.28 1.05 +£12.0%
5200 36.0 4.66 5.46 5.46 546 0.30 1.80 #1311 %
5300 35.9 4.78 5.20 5.20 5.20 0.30 1.80 131 %
5500 35.8 4.98 5.14 5.14 5.14 0.35 1.80 +131 %
5600 35.5 5.07 4.93 4.93 4.93 0.35 1.80 131 %
5800 35.3 5.27 4.82 4.82 4.82 0.40 1.80 +131 %

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2}, else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty far the indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MMz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respaectively. Abave 5 GHz frequency
validity can be extended to £ 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (= and s} is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance farger than half the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3993

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Gonductivity Depth® Unet.

F{MHz)C | Permittivity (s © ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
750 55.5 0.96 10.12 1012 1012 0.22 1.41 +12.0%
835 55.2 0.97 9.97 9.97 9.97 0.18 1.71 +12.0 %
800 55.0 1.05 8.82 9.82 9.82 0.36 0.94 +120%
1450 54.0 1.30 8.67 8.67 8.67 0.40 1.00 +12.0%
1750 53.4 1.49 8.33 8.33 8.33 0.41 0.88 +12.0%
1800 53.3 1.52 7.95 7.95 7.95 0.38 0.82 +120%
1950 53.3 1.52 8.06 8.06 8.06 0.28 1.1 +12.0 %
2000 53.3 1.52 7.92 7.92 7.92 0.36 0.91 +12.0%
2300 52.9 1.81 7.53 7.53 7.53 0.51 0.72 +12.0 %
2450 52.7 1.95 7.42 7.42 7.42 0.50 0.73 +12.0%
2600 52.5 2.18 7.09 7.09 7.09 0.80 0.50 +12.0%
5200 49.0 5.30 4.88 4.88 4.88 0.40 1.90 +13.1 %
5300 48.9 5.42 4.67 4.67 4.67 0.40 1.90 £13.1 %
5500 48.6 5.85 427 4.27 4.27 0.50 1.90 +131%
5600 48.5 5.77 4.10 410 4.10 0.50 1.90 +13.1 %
5800 48.2 6.00 4.37 4.37 4.37 0.50 1.90 +13.1%

© Frequency validity above 300 MHz of = 100 MHz anly applies for DASY v4 4 and higher {see Page 2). else it is restricted to £ 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency hand. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to £ 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to * 10% if tiquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue paramelers (s and a) is restricted to + 5%. The unceriainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation s
always less than % 1% for frequancies below 3 GHz and below = 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)

Certificate No: EX3-3993_Feb15 Page 11 of 15



EX3DV4- SN:3993 February 19, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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Dynamic Range f(SARc.q)
(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)

Certificate No: EX3-3993_Feb15 Page 13 of 15



EX3DV4- SN:3993 February 19, 2015

Conversion Factor Assessment

f = 835 MHz, WGLS R9 (H_convF) f = 1900 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3993

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) -104.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 2 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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