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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

ABC D medulation dependent linearization parameters

Polarization ¢ ip rotation around probe axis

Polarization 3 & rotation arcund an axis that is in the plane normal to probe axis (at measurement center),

i.e., & =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "|IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 2003

b} |EC 622081, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in closa
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
e NORMx,y z: Assessed for E-field polarization 8 = 0 {f = 900 MHz in TEM-cell; f > 1800 MHz: R22 wavequide).
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMzx.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
implemanted in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

« DCPxy.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

o Axyz Bxyz Cxyz Dxyz VR vz A B, C, D are numerical inearization 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 Effact 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 paramatars are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,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 sotropy (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 fram the probe tip
(on probe axis). Mo tolerance required.
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EX3DV4 — SN:3778 January 14, 2013

Probe EX3DV4

SN:3778

Manufactured:  January 10, 2011
Calibrated: January 14, 2013

Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3778

January 14, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3778

Basic Calibration Parameters

- Sensor X Sensor Y SensorZ Unc (k=2)
Norm (uV/(Vim))* 0.55 0.49 0.50 +10.1 %
DCP (mV)" 99.0 102.7 BB.9
Modulation Calibration Parameters
uip Communication System Nama A B C D VR Unc:
dB dBy v dB my (k=2)
. cw X 0.0 0.0 1.0 000 | 1783 | #25%
¥ 0.0 0.0 1.0 154.0
Z 0.0 0.0 1.0 180.1
10012 :EEE JI3«:-2.1 1b WiFi 2.4 GHz (DSSS, 1 " 3 55 54.9 161 187 | 1405 | 0.7 %
1ps
¥ 3.18 70.1 19.3 1200
z 258 B5.2 16.3 123.8
10021 GSM-FDD (TDMA, GMSK) X 3.04 725 17.9 9.389 107.6 +1.9%
¥ | 4.84 75.9 19.2 130.1
Z 276 67.5 15.5 94.8
10023 GPRS-FDD (TDMA, GMSK, TN 0) x 102 676 15.6 9.57 1011 £1.9 %
¥ | 4.81 76.5 19.6 1234
r 4 2.82 68.2 16.3 A9.8
10024 GPRS-FDD (TDMA, GMSK, TN 0-1) X | 841 B35 202 656 | 1154 | +1.4%
¥ 8.15 83.7 20.2 140.7
2| 1104 91.0 231 1378
10025 EDGE-FDD (TOMA, 8FSK. TN 0) X 5.80 72.8 258 | 1262 | 61.3 .7 %
¥ 5.53 776 28.6 74.1
Z 5.30 70.7 24.7 55.2
10026 EDGE-FDD (TOMA, 8PSK. TN 0-1) X 5.96 74.4 243 955 | 1142 | #27%
¥ 6.76 79.4 27.0 138.2
Z B.01 75.9 25,3 1329
10030 IEEE 802.15 1 Bluetooth (GFSK, DH1) " 3.44 70.6 141 | 6530 | 1275 | +14%
- y | an.3s 99.9 232 | 111.0
Z 2.21 B6.1 12.1 114.3
10031 IEEE B02.15.1 Bluetooth (GFSK, DH3) X | B203 98.6 197 187 | 1108 | #14%
¥ | 4115 100.0 21.0 1364
z 1.62 66.2 11.3 129.5
10032 IEEE 802.15.1 Bluatooth (GFSK, DHS) X 68,06 100.0 19.4 1.18 116.3 +1.4 %
| 27.90 99.5 2007 1411
z 0.80 652 9.6 1444 ——
10029 COMAZ000 (1xRTT, RC1) X 4.70 66.0 18.3 457 | 1369 | 09%
¥ 468 86.7 19.0 119.0
z 4.49 652 17.7 1216 ]
10058 UMTS-TDD (TD-SCDMA, 1.28 Mcps) * 5.19 71.2 241 11.01 84.4 +1.2%
¥ 5.73 75.2 26.5 115.3
7 465 | 689 229 BA.T
10062 IEEE 802.11a/h WiFi 5 GHz (OFDM, & x| 1042 9.1 216 BEB | 1328 | £27%
Mbps)
¥ | 1002 685 215 115.6
2| 10.06 68.2 21.1 118.5

Certificate Na: EX3-3778_.Jan13
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EX3DWV4- SN:ATT8 January 14, 2013

10081 COMAZO000 (1xRTT, RC3) X 384 65.0 17.5 3.97 1323 | 0.7 %
Y 3.92 66.4 18.7 1176
Fi 3.73 64.6 174 1213
10100 LTE-FDD (SC-FDMA, 100% RB, 20 5 5.99 653 18.2 5.67 1053 | 21.2%
MHz, QPSK)
¥ 6.54 E7.8 19.9 135.0
Fd 6.36 66.7 19.0 138.9
10101 LTE-FDD (SC-FDMA, 100% RB, 20 » 7.10 B8.0 18.9 6.42 1125 | #1.4%
MHz, 16-GAM)
X 7.64 68.2 20.3 145.3
Z 7.50 67.3 19.6 148.4
10108 LTE-FDOD (SC-FOMA, 100% RB, 10 ¥ 5.90 65.0 18.2 5 R0 1047 +1.2 9%,
MHz, QPSK)
¥ 6.37 67.3 19.8 1324
4 8.22 B6.3 18.9 1351
10109 LTE-FDD (SC-FDMA, 100% RB, 10 x 6.85 65.7 16.8 6.43 1093 | £14%
MHz, 16-QAM)
Y | 732 67.8 202 140.8
Z 7.21 67.0 19.5 142.2
10110 LTE-FDD {SC-FDMA, 100% RB, 5 MHz, | x 6.05 B6.4 19.0 575 1468 | +1.2%
QPSK)
Y 5.98 66.7 19.4 128.0
i 5.84 65.6 18.5 1300
10111 LTE-FDD (SC-FDMA, 100% RB, 5 MH=, x 5.61 BH.6 187 5.4;4 106.1 1.4 %
16-0AM)
Y 7.08 67.6 20.3 136.5
_ z 6.89 B6.6 19.3 136.0
10139 LTE-FDD (SC-FDMA, 100% RBE, 15 % B.5B E5.T 187 615 1076 +1.4 %
MHz, QPSK)
Y T.08 67.9 201 | 1388
Z 5.80 66.8 18.2 139.4
10140 LTE-FDD (SC-FDMA, 100% RE, 15 ¥ 7.36 66.4 19.1 549 | 1156 | 21.7%
MHz, 16-QAM)
Y 7.82 66.4 204 147.6
Fi 7.67 67.4 19.6 148.2
10142 LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | X 5.85 66.1 18.9 573 1443 +1.2 %
QPSK)
Y 5.86 BB.8 19.5 127.7
4 567 65.5 1B.5 127.1
10143 LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | x .37 65.5 187 6.35 | 1045 | 1.2 %
[l 16-QAM)
Y 6.80 B87.7 201 133.4
4 .59 BE.4 19.1 132.1
10148 LTE-FDD {SC-FOMA, 50% RE, 20 MHz, | x 5.85 65.0 18.2 5.84 1046 | +12%
QPSK)
Y 642 6T.3 1.7 132.7
Fd 6.25 66.2 18.6 1343
10149 LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X 6.80 5.0 18.9 B42 | 1098 | 14 %
16-QAM)
¥ 7.31 67.8 20.2 140.1
Z 7.18 66.9 19.4 141.9
10154 LTE-FDD (SC-FOMA, 50% RB, 10 MHz, | x B.06 BE.4 19.0 576 | 1464 | +1.4%
QPSK)
¥ 5.98 B6.7 19.4 128.2
Z | 586 65.7 186 | 130.6
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EX3DV4— SN:ETTE January 14, 2013

10155 LTE-FDD {SC-FDMA, 50% RB, 10 MHz, % B.55 B5.4 186 6.43 105.3 4%
16-0AM)
Y 7.01 67.5 201 135.0
Z | 680 667 | 193 137.3
10156 | LTE-FDD (SC-FDMA.50% RB.65MHz. | X | 579 65.9 188 | 579 | 1384 | #12%
QRSK)
Y 576 66.5 19.4 12389
4 5.63 65.4 18.5 o 127.0
10157 LTE-FDD (SC-FDMA, 50% RE, 5 MHz, X B.82 B7.1 19.6 6.49 1448 | 1.4 %
16-QAM)
Y 6.72 67.3 20.0 129.5
i .66 66T 19.4 1331
10160 LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | % | 6.46 B6.8 19.1 582 | 14B5 | #12%
QPSK)
Y 6.41 67.1 19.6 132.3
z 5.31 B6.2 18.8 136.5
10161 LTE-FDD (SC-FDMA, 50% RB, 15 MHz. | X | 6.88 658 188 | 643 | 1080 | 4%
16-CIANM)
Y 7.40 68.0 20.3 140.1
e £ 7.28 67.2 19.86 143.8
10163 LTE-FDD (SC-FDMA, 50% RB, 3 MHz, X 583 659 18.7 568 | 1390 | #1.2%
L QPSK)
¥ 5.62 BE.G 19.5 1226
z 5.50 65.6 18.6 125.5
10164 LTE-FDD (SC-FDMA, 50% RB, 3 MHz, X 6,66 67.1 19.8 B.44 142.6 +1.4 %
16-CAM)
X G.62 G7.7 20,2 127.0
Z B.45 BE.B 19.3 1293
10169 LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 4.84 B5.3 18.5 573 | 1245 | #12%
QPSK)
Y 4 B6 66,4 18.6 110.7
z 4.64 64.6 18.2 112.4
10170 | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 559 B85 195 | 652 | 1247 | t14%
16-Q0AM)
¥ 5.51 B7.1 20.2 1088
z 5.30 6.6 18.0 | 108.1
10176 | LTEFDD (SC-FDMA, 1RB, 10MHz, | X | 486 | 655 | 186 | 573 | 1244 | 209%
QPSK)
Y 4.83 663 19.5 1091
£ 4.67 G4.8 18.3 111.5
10176 LTE-FDD {SC-FDMA, 1 RB, 10 MHz, X 5.58 66.5 19.5 6.52 125.1 1.4 %
16-0AM)
Y 5.53 67.2 20.3 108.8
Z 5.35 B5.8 19.1 109 6
10177 LTE-FDD {SC-FDMA, 1 RB, 5 MHz, X 4.90 65.7 18.7 573 125.3 +H).9 %
QP3K)
Y 4. 83 663 18.5 109.2
Z 4.64 4.7 182 110.9
10178 | LTE-FDD (SC-FDMA, 1RB,5MHz, 16- | X | 561 66.6 195 | 652 | 1253 | #14%
CIAM)
Y 5.45 66.8 201 107.7
z | 528 | 654 | 189 108.7
10181 LTE-FDD (SC-FDMA, 1 RE, 15 MHz, X 4.85 65.4 186 573 125.5 +1.9 %
QAPSK)
Y 4.85 664 18.6 1_L:IB:-B-
L 4.69 65,0 18.4 1111

Certificate No: EX3-3778_Jan13 Page & of 14



EX3DV4- SN:3778 January 14, 2013

10182 | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 560 66.6 195 | 652 | 1247 | #12%
i 16-CAM)
Y 552 67.2 203 108.4
Z 5,29 65.5 19.0 108.4
10184 LTE-FDD (SC-FDMA, 1 RE, 3 MHz, * 4,88 B5.5 18.7 573 126.3 +0.9 %
QPSK) _
¥ 4.83 86.2 19.5 109.3
Z 4 66 64.7 18.2 111.3
10185 LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16- | % 5.61 66.6 19.8 6.51 126.3 +1.4 %
CIAM)
¥ 5.50 67.1 20.2 108.8
£ 5.30 65.5 12.0 109.6

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™-fisld uncartalnty inside TSL (see Pages 5 and &)
:' Mumerical inearization paramatar: uncertainty nat requined,

Uncertainty i= determinad using the max. deviation from linear response applying rectangular distribution and 15 expressed for the sguare of the
fiald valua.
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EX30Va- SN.3778 January 14, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3778

Calibration Parameter Determined in Head Tissue Simulating Media

: . Relative Conductivity Depth Unct.

{MHz) Permittivity (Sim) ConvEX | ConvFY | ConvFZ | Alpha (mm) {k=2)
750 41.8 0.89 8.1 9.1 8.1 0.30 1.06 +12.0%
835 41.5 0.0 8.78 8.78 B.78 0.43 0.77 +£12.0%
900 41.5 0.97 B.88 8,99 B.99 0.17 1.48 +12.0%
1450 40.5 1.20 7.26 7.26 7.26 0.25 1.34 +12.0%
1750 40.1 1.37 7.895 7.95 7.95 0.46 0.89 +12.0 %
1800 40.0 1.40 7.65 7.65 7.65 0.31 1.04 +12.0% |
1950 40.0 1.40 7.33 7.33 7.33 0.56 0.83 +12.0 %
2000 40.0 1.40 7.38 7.38 7.38 0.43 1.03 +12.0 %
2300 39.5 1.67 7.03 7.03 7.03 042 0.84 £12.0%
2450 39.2 1.80 6.70 6.70 6.70 0.46 0.85 +12.0 %
2600 39.0 1.96 6.49 6.49 6.49 0.56 0.77 +12.0 %
5200 36.0 4.68 4.78 478 4,78 0.35 1.80 £13.1%
5300 35.9 4.78 4.55 4.55 4.55 0.35 1.80 £13.1%
5500 356 4.98 4.61 4.61 4.61 0.35 1.80 £13.1%
5600 35.5 5.07 4.40 4.40 4.40 0.40 1.80 +13.1 %
5800 35.3 5.27 4.32 4.32 4.32 0.40 1.80 +13.1% |

g Frequency validity of £ 100 MHz only applies for DASY w4 4 and highar (see Page 2), alze it |= rasiricted to + 50 Mz, Tha uncerainty is tha RSS
of the Convi® uncertainty at calibration frequency and the uncartainty for the indicated frequancy band.

AL frequencies below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £ 10% if liguid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and @) k= rastricted to = 5%. The uncertalnty is the RSS of
the ConvF uncartainty for indicated targat tissus parametars

Certificate No: EX3-3778_Jan13 Page B of 14



EX3DV4— SN3TTE January 14, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3778

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth | Unct

f(MHz)® | Permittivity" (Sim) " ConvF X | ConvFY | ConvFZ | Alpha {mm) {k=2)
| 750 55.5 0.96 8.75 8.75 8.75 0.42 0.92 +12.0%
835 55.2 0.97 8.57 8.57 8.57 0.45 0.87 | +120%
900 55.0 1.05 8.53 B8.53 8.53 0.80 0.62 +12.0%
1450 54.0 1.30 7.56 7.56 7.56 0.36 0.87 +12.0 %
1750 53.4 1.48 7.09 7.09 7.09 0.52 0.76 +120%
1900 53.3 1.52 6.87 6.87 6.87 0.29 1.04 +12.0%
1850 53.3 1.52 7.03 7.03 7.03 0.30 0.97 +12.0%
2000 53.3 1.52 7.01 7.01 7.01 0.26 1.12 +12.0%
2300 52.9 1.81 6.69 6.69 6.69 0.76 0.63 +12.0 %
2450 52.7 1.95 6.53 6.53 6.53 0.80 0.50 +12.0 %
2600 52.5 2.16 6.43 6.43 6.43 0.80 0.50 +12.0%
5200 49.0 5.30 4.14 4.14 4.14 0.45 1.90 +13.1%
5300 48.9 5.42 4.00 4.00 4.00 0.50 1.90 +13.1 %
5500 48.6 5.65 3.72 3.72 3.72 0.50 1.90 +13.1%
5600 48.5 577 3.52 3.52 3.52 0.50 1.90 +13.1 %
5800 48.2 6.00 3.86 3.86 3.86 050 | 1.90 +13.1%

© Freguency validity of + 100 MHz only applies for DASY w4 4 and higher (ses Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the Convl uncertainty al cahbration frequency and the uncertainty for the indicated frequency band

F At frequencias balow 3 GHz, tha validity of tissue parameters (¢ and o) can be relaxed to £ 10% if liguid compensabion fermula s apphed o
measured SAR values, M frequencies above 3 GHz, tha validity of tissue parameaters (c and o} is restricted to + 5%. The uncerainty is the RSS of
the ConvF uncerainty for indicated target tissue parameters.,
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EX3DV4- SN.3778 January 14, 2013

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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EX3DV4- SM:ATTR

January 14, 2013
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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EX3DV4- SN:3TTA January 14, 2013

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4— EN:3TTE January 14, 2013

Conversion Factor Assessment

f = 835 MHz, WGLS RS (H_convF) 1= 1900 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

-0 -08 -06 -04 <02 00 02 04 0.8 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3778

January 14, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3778

Other Probe Parameters

Sensor Arrangament Triangular
Connector Angle (%) 54.2 |
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Frobe 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 2mm
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client  Apple

|CALIBRATION CERTIFICATE |

EX3DV4 - SN:3720

Gertificate No: EX3-3720_Jan13

Object

Caiibration procedure(s) QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

Calibration date: January 14, 2013

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (51)
Tha maasuramants and the uncertainties with confidance prabability are given an tha following pagas and are part of the cardificate.

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

Calibeation Equipment used (MATE critical for calibration)

Thiz calibration certificate ._s!'l_a_ll not be reproduced excepl in full without written approval of the laboratory,

Primary Standards [P Cal Date (Cenificate No.) Schaduled Calibration

Power meter E44198 GB41293874 20-Mar-12 (Mo, 217-01508) Apr-13

Power sensor E44124 MY4 1428087 29-Mar-12 (No. 217-01508) Apr13

Referance 3 dB Attenuator SN: 55054 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Referenca 20 dB Attanuator SN: 55086 (20b) 27-Mar-12 [No. 217-01528) Apr-13

Reference 30 dB Attenuator SN 55129 (30b) 27-Mar-12 (Mo, 217-01532) Apr-13

Reference Probe ES3I0VZ BN: 3013 28-Dec-12 (No. ES3-3013_ Dec12) Diac-13

DAE4 SN: 880 20-Jun-12 (No. DAE4-BBD_Jun1d) Jun-13

Secondary Standards 0 Check Date (in housa) Schadulad Chack

RF generator HP 86480 US36420U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13

Metwork Analyzer HP B751E IS5 37390585 18-0ct-01 (in howse check Oct-12) In house check: Oct-13
Mame Function

Calibrated by Jeton Kastrati Labaratory Techniclan

Approved by: Katia Pokovic Technica! Manager

lesued: January 14, 2013

Certificate Mo: EX3-3720_Jan13

Page 1 of 14




Calibration Laboratory of AW Schweizerischer Kalibrierdienst

; Y
Schmid & Partner S Service suisse d'étalonnage
Engineering AG St Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzariand tf,;:i':\mfc Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmeant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMzx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCcP diode comprassion point

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

AB C D maodulation dependent linearization parameters

Polarization ¢ ip rotation around probe axis

Polarization % 4 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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

b) IEC 622091, “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:
s NORMx,y z: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegunde}
NORMzx,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).

s  NORM(flx, v,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 CormvF.

s  [DCPxy z: DCP are numerical linearization parametlers 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

e Axyz Bxyz Cxyz Dxyz: VRxyz: 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 TEL coresponds

to NORMzx,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 isolropy (30 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.
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EX30V4 — SN:3720 January 14, 2013

Probe EX3DV4

SN:3720

Manufactured:  August 14, 2009
Calibrated: January 14, 2013

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)

Certificate No: EX3-3720_Jan13 Page 3 of 14



EX3DV4- SN:3720

January 14, 2013

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(V/m))* 0.50 0.47 0.52 +10.1%
DCP (mV)© 101.2 99.6 95.3
Modulation Calibration Parameters
uip Communication System Nama A B C D VR Unct
dB dBVuvV de mV (k=2)
0 |CwW X 0.0 0.0 10 000 | 1688 | +3.0%
¥ 0.0 0.0 1.0 151.8
i 0.0 0.0 1.0 163.9
10012 EE;?DEJ 1b WIiFi 2.4 GHz (DESS, 1 ¥ 3,08 70.0 19.4 1.87 1303 | 07 %
Y 3.01 BY.1 18.8 1196
zZ 253 54.7 16.1 127.1
10021 GSM-FDD (TDMA, GMSK) ® 207 6.0 13.7 8.38 923 1.7 %
Y | 221 B7.0 14.5 1175
z 2.43 68.0 15.6 92.5
10023 GPRS-FDD (TDMA. GMSK, TN 0) % 1,80 63.4 123 9.57 B7.8 12 5 %,
v | 233 B7.4 14.5 1122
z | 211 646 | 136 £8.0 ]
10024 GPRS-FDD (TDMA, GMSK. TN 0-1) x 1.01 66.3 11.09 B.58 | 1312 | #22%
o 1.92 B7.0 12.6 128.3
s 2.20 BT .4 133 131.8
10025 EDGE-FDD (TDMA, 8PSK, TN 0) X | 492 70.4 242 | 1262 | 544 | £1.7%
- ¥ | 503 76.7 28.2 70.5
2z 487 59.1 24.0 548
10028 EDGE-FDD (TDMA, BPSK, TN 0-1) x| 491 73.4 24.4 955 | 1272 | #1.7%
¥ 5.03 74.0 24.7 127.3
£ 5.20 729 239 128.0 _
10030 IEEE 802.15.1 Bluetooth (GFSK, DH1) x 1.64 65.2 10.7 530 | 1494 | 214%
Y 1.61 64.8 10.5 144.4
2 2.05 B6.9 121 1496
10031 IEEE B02.15.1 Blustooth (GFSK, OH3) x 58.81 99.8 19.1 1.87 138.4 +1.2 %
¥ | 096 65.1 8.0 131.6
Zz 0.86 64.1 a5 138.1
10032 IEEE 802.15.1 Bluetooth {GFSK, DHS) X 97.41 998 17.6 1.16 144.0 +1.2 %
¥ | 487 77.3 12.4 139.8
Z| os2 617 79 144.9
10039 CDMAZO00 (12RTT, RC1) X 4.55 66,2 18.7 4.57 124.0 H1.9 %
¥ 481 BE.4 18.8 119.6
- 7 4.60 65.3 17.9 1257
10056 UMTS-TDD (TD-SCDMA, 1.28 Mcps) » 4.10 68,2 22,0 11.01 82.3 +1.4 %
b f 4.53 T0.8 24.4 107.3
..... -, z 4.28 67.7 225 83.2
10062 LE“:EPES ;3:::2.1 1a/h WiFi 5 GHz (OFDM, 6 x | 10.09 B8.5 214 868 | 121.3 | z25%
Y | 897 68.4 214 1164
2| 1025 B8.5 21.3 122.9
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EX3DV4- SN.ET20 January 14, 2013

10081 CDMA2000 (1xRTT, RC3) x| 385 66.0 185 | 387 | 1234 | 0.7 %
Y | 342 663 | 185 1185
z| 3am 64.4 17.2 1244
10100 LTE-FDD (SC-FDMA, 100% RB, 20 X | 647 7.4 19.6 567 | 1424 | 14 %
MHz, QPSK)
Y | 656 67.7 19.7 136.7
: Z 6.50 68.9 19.1 1433 |
10101 LTE-FDD (SC-FDMA, 100% RB, 20 X 7.11 B6.4 18.3 642 | 1051 | $1.4%
MHz, 16-QAM)
¥ 766 68.1 20.3 146.6
zZ | 706 65.6 18.7 105.0
10108 | LTE-FDD (SC-FDMA, 100% RB, 10 X | 632 7.0 196 | 580 | 1385 | #14%
MHz, QPSK)
Y | 6.36 7.1 19.6 133.7
Z | 638 66.5 18,1 140.2
10109 LTE-FDD {SC-FOMA, 100% RB, 10 % 731 676 20.1 B43 1483 | 1.7 %
MHz, 16-0ANM)
Y | 736 67.8 20.2 141.7
Z | 7.4 7.3 19.7 149.1
10110 LTE-FDD (SC-FDMA, 100% RB, 5 MHz, x 5OG 66.5 18 4 5.75 134.5 +1.4 %
QPSK)
Y 5.8 66.6 19.4 1295
Z | 604 66.1 18.9 135.9
10111 LTE-FOD (SC-FDMA, 100% RB, 5 MHz, | x 6.95 67.2 19.9 B.44 1415 +1.4 %
16-QAM)
¥y | 702 67.5 20,0 134.8
£ .09 67.0 '!Q.E-_ 143.2
10139 LTE-FDD (SC-FDMA, 100% RB, 15 X | 700 67.5 199 | 615 | 1445 | .7 %
MHz, QPSK) _ |
y | 704 67.6 199 138.2
zZ | 708 87.2 19,5 146.0
10140 LTE-FDD (SC-FDMA, 100% RB, 15 ® 7.25 BE.5 19.4 6.49 1050 1.7 %
MHz, 16-QAM)
Y | 779 B8.1 20.3 146.4
- zZ | 726 65.9 18.9 1056.5
10142 LTE-FDD (SC-FDMA, 100% RB, 3MHz, | X | 574 66.2 19.2 573 | 1334 | x1.2%
QPSK) -
Yy | 575 66.3 19,2 125.4
Z| 584 65.8 18.7 1246
10143 LTE-FOD (SC-FDMA, 100% RB, 3MHz, | X B.88 B7.2 19.8 6.35 1375 +1.4 9%
16-QAM)
Y B.76 B7.5 20.0 1308
Z | 682 66.9 19.5 139.2
10148 EL%E;:D (SC-FDMA, 50% RB, 20 MHz, | X | 6233 668 194 5.84 | 139.0 | +1.2%
Y | 642 67.1 19,6 1327
Z | 844 86.6 19.1 139.9
10149 LTE-FDD (SC-FDOMA, 50% RB, 20MHz, | x | 7.24 67.4 19.9 642 | 1460 | +1.7%
16-0AM)
Y T7.32 BT.T 20.1 140.2
Z | 737 67.2 19.6 148.3
10154 IEI'LEE:IE;?D (SC-FDMA, 50% RB, 10MHz, | X | 5.91 6.3 19.2 576 | 133.7 | #1.2%
Y | 600 566 19.4 128.5
Z | 599 65.8 18.7 135.7
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EX30VA- SN:3T20 January 14, 2013

10155 LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | x 6.94 67.2 19.8 6.43 1416 | 1.7 %
16-CAM)
Y T.02 ﬁ?.E_t 201 135.0
z | 707 66.9 19,5 141.8
10156 LTE-FDD (SC-FDMA, 50% RB,5MHz, | X | 5.8 66.1 192 | 578 | 1307 | #14%
QPSK)
Y | 573 66.3 19.3 1247
Z 5.79 BS.7T 18.7 131.6
10157 LTE-FDD (SC-FDMA, 50% RB, 5MHz, | X | 665 67.1 199 | 649 | 1360 | #1.7 %
16-QAM)
Yy | &7 67.4 201 129.0
Z | 681 56.8 19.5 1371
10160 LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | X | 6.40 67.0 195 | 582 | 1412 | #1.4%
QPSK)
Y | 649 67.3 19.8 1350
Z | 648 66.6 19.1 141.3
10161 LTE-FDD (SC-FOMA_50% RB, 15 MHz, | X | 733 67.7 20.1 643 | 14B9 | 1.7 %
16-QAM) _
I Y | 7.42 68.0 20.3 1421
z 747 B7.5 19.8 149.6
10163 LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 552 662 | 192 | 568 | 1292 | *1.2%
OPSK)
Y | 557 66.4 19.3 124.4
] Z | 583 5.7 18.7 130.6
10164 LTE-FDD (SC-FDMA, 50% HE, 3 MHz, ¥ 6.51 G673 20.0 f.44 1328 +1.4 %
16-QAM)
Y 6.60 G7.8 20.3 126.5
Z | 664 6.8 195 135.3
10168 LTE-FDD (SC-FDMA, 1 RE, 20 MHz, X | 468 65.7 191 573 | 1150 | #0.9%
QPSK)
Y | 476 66.1 19.4 112.9
Z | 482 §5.2 185 117.4
10170 LTE-FDD (SC-FDMA, 1 RB, 20 MHz, x 5 33 BES 19.9 652 114.0 | +1.2 %
16-QAM)
Y | 542 670 | 202 1103
Z | 551 66.2 19.4 116.5
10175 LTE-FDD (SC-FDMA, 1 RE, 10 MHz, % | 487 65.6 191 | 573 | 1147 | 209%
QPSK)
Y | 4.80 66.3 19.5 112.1
Z 4.80 B5.1 18.5 116.4
10176 LTE-FDD (SC-FDMA, 1 RE, 10 MHz, X | 528 66.3 187 | 652 | 1122 | 14 %
16-QAM)
y | 539 66.8 201 1083 |
Z 5.48 659 19,2 115.6
10177 LTE-FDD (SC-FDMA, 1 BB, 5 MHz, ¥ 484 B5.4 18,0 573 113.3 +0.9 %
QPSK)
Y | 473 65.8 19,2 110.2
Z | 478 64.8 18.3 115.8
10178 ELEN}I;DD (SC-FDMA, 1RB,5MHz, 16- | X | 527 66.2 196 | 652 | 1107 | #12%
¥ | 533 66.6 199 108.8
z | 548 65.9 19.2 113.0
10181 LTE-FDD (5C-FDMA, 1 RB, 15 MHz, x 4.64 65.5 19.0 573 | 113.7 | #09%
QPSK)
Y | 474 66.0 19.3 109.7
Z 476 64.9 18.3 1153
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EX30V4- SN:3720

January 14, 2013

10182 LTE-FDD (SC-FOMA, 1 RE, 15 MHz, X 5130 66.4 18.7 6.52 1118 | #12%
16-QAM)
Y | 532 66.5 19.9 108.6
- z | 547 66.0 19.2 113.5
10184 LTE-FDD (SC-FDMA, 1 RB, 3 MHz, x 466 65.6 19.1 573 | 1128 | +12%
QPSK)
¥ 4.74 5.9 19.2 108.1
Z | 481 65.1 18.5 ] 115.4
10185 LTE-FDD (SC-FDMA, 1RB,3MHz, 18- | X | 5.26 66.1 196 | 651 | 111.0 | #14%
QAM)
Y 537 6.8 20.0 108.4
z 5.46 65.9 19.2 113.8

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 to a coverage
probability of approximately 95%.

* The uncertainties of NormX,Y .2 do not affect the E-field uncertainty inside TSL (see Pages 5 and &).
¥ Numerical linsarization parameler. uncertainty nol required.

¥ 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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EX3DV4- SN:3720 January 14, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity" (Sim)* ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 41.9 0.89 9.14 9.14 9.14 0.80 0.63 +12.0 %
835 415 0.80 8.79 8.79 8.79 0.54 0.75 +12.0%
900 415 0.97 8.72 B.72 8.72 0.34 0.95 +12.0 %
1450 40.5 1.20 7.54 7.54 7.54 0.18 1.68 +120% |
1750 40.1 1.37 7.44 7.44 7.44 0.72 0.64 £12.0 %
1900 40.0 1.40 7.22 7.22 7.22 0.54 0.72 +12.0 %
1950 40.0 1.40 6.99 6.99 6.99 0.46 0.82 +12.0%
2000 40.0 1.40 7.22 7.22 7.22 0.49 0.75 +12.0 %
2300 39.5 1.67 6.83 6.83 6.83 0.58 0.67 +12.0%
2450 39.2 1.80 6.52 6.52 6.52 0.51 070 | +12.0%
2600 39.0 1.96 6.36 6.36 B.36 027 | 1.09 +120%
5200 36.0 4.66 5.05 5.05 5.05 0.30 1.80 £13.1%
5300 35.9 476 4.80 4.80 4.80 0.35 1.80 +13.1%
5500 356 4.96 4.81 4.81 4.81 0.35 1.80 £13.1%
5600 35.5 5.07 4.59 4.59 4.59 0.35 1.80 +13.1%
5800 35.3 5.27 4.50 4.50 4.50 0.40 1.80 +131%

o Frequancy validity of + 100 MHz anly applies for DASY 4.4 and higher (see Page 2), alsa it s rastricted to £ 50 MHz. The uncerainty is the R55
of the CanvF uncerainty at calibration frequency and the uncarainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of tissue parameters {e and =) can be relaxed to £ 10% if liguid compensation formula s applied to
measured SAR values, At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is rastricted to = 5%. Tha uncertainty is the RSS5 of
the ConvF uncertainty for indicated target tissue parameters
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EX3DV4- 3N.3720 January 14, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth Unet.
f(MHz)® | Permittivity" {Sim)* ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 55.5 0.96 8.68 8.68 8.68 0.54 0.83 +120% |
B35 55.2 0.97 8.56 8.56 8.56 0.80 0.65 +12.0%
900 55.0 1.05 8.46 8.46 8.46 0.35 1.06 +12.0 %
1450 54.0 1.30 7.49 7.49 7.49 0.77 0.58 +12.0%
1750 534 1.49 7.29 7.29 7.29 0.70 0.68 +12.0 %
1800 53.3 1.52 6.89 6.80 6.89 0.50 0.76 +12.0%
1950 53.3 1.52 7.1 7.11 7.11 0.53 0.75 +12.0%
2000 53.3 1.52 7.03 7.03 7.03 0.57 0.70 +120%
2300 529 1.81 6.73 6.73 6.73 0.70 0.64 +120%
2450 52.7 1.95 6.62 6.62 6.62 0.80 0.55 +120%
2600 52.5 2.18 6.42 6.42 6.42 0.80 0.50 +120%
5200 49.0 5.30 412 4.12 412 0.50 1.90 +131%
5300 48.9 542 3.98 3.08 3.98 0.50 1.90 +131%
5500 48.6 5.65 3.83 3.83 3.83 0.50 1.80 £13.1%
5600 48.5 577 3.71 3.71 3.71 0.50 1.90 +131 %
5800 48.2 6.00 373 3.73 3.73 0.60 1.90 +131%

k Frequency validity of + 100 MHz only applies for DASY w4 4 and higher {see Page 2), else il is restricted to + 50 MHz. The uncerainty & the R3S
of the ConvF uncertainty at calibration frequency and the uncerainty for the indicated frequency band,

' At frequencies balow 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to = 10% if liquid compenzation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of lissue parameters (¢ and «) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncerainty for indicated target tissue parameters,
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EX3DV4- SN-AT20 January 14, 2013

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

Frequency response (normalized)
-
[=]
i
' ]
-
]
>

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN.3720 January 14, 2013
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz,R22
o o
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- SM:3720

108

Input Signal [uv)

1u.’|

107

100 |

Dynamic Range f(SAR}c.q)
(TEM cell , f = 900 MHz)

SAR [mW/em3]

2]
not compansated campensated

i U
102 10 1ae 100 102 107
SAR [mVW/cem3]
= e
not compensated compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

January 14, 2013
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EX3DV4- 8N:3720 January 14, 2013

Conversion Factor Assessment

=835 MHz WGLS RS (H_comvF) F= 1800 MHz, WGLS R22 (H_convF)
i {
B
3%
I_. |
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5 |
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£ 20 B | }
= %
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Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz

|\ L d

=
1

-1.0 -08 -08 -0.4 -02 00 0.2 0.4 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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EX3DVa- SN:3T20

January 14, 2013

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

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () 276 |
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 Diamater ) 2.5 mm
Prabe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Paoint 1 mm
Recommended Measurement Distance from Surface 2 mm
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
c Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Client UL CCS USA Certificate No: EX3-3871_Jul13

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3871

QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,
QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration procedure(s)

Calibration date:

July 29, 2013

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%.

Calibration Equipment used (M&TE critical for calibration)

Approved by:

Katja Pokovic

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration
Power meter E4419B GB41293874 04-Apr-13 (No. 217-01733) Apr-14
Power sensor E4412A MY41498087 04-Apr-13 (No. 217-01733) Apr-14
Reference 3 dB Attenuator SN: 85054 (3c) 04-Apr-13 (No. 217-01737) Apr-14
Reference 20 dB Attenuator SN: 85277 (20x) 04-Apr-13 (No. 217-01735) Apr-14
Reference 30 dB Attenuator SN: S5129 (30b) 04-Apr-13 (No. 217-01738) Apr-14
Reference Probe ES3DV2 SN: 3013 28-Dec-12 {No. ES3-3013_Dec12) Dec-13
DAE4 SN: 660 31-Jan-13 (No. DAE4-660_Jan13) Jan-14
Secondary Standards ID Check Date (in house) Scheduled Check
RF generator HP 8648C US3642U01700 4-Aug-99 {in house check Apr-13) In house check: Apr-15
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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 ¢ ¢ 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

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

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:

NORMpy,y,z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegwde)
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 = 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.
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Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3871 July 29, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3871

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uW(Wm)Q)A 0.44 0.50 0.45 +10.1 %
DCP (mV)® 99.1 102.1 99.8

Modulation Calibration Parameters

uiD Communication System Name A B c D VR Unc"
dB dBVpuv dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 | 1463 | 23.0%
Y 0.0 0.0 1.0 158.7 |
Z 0.0 0.0 1.0 186.7

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%.

A The uncertainties of NormX,Y,Z do not affect the E>-field uncertainty inside TSL (see Pages 5 and 6).

Numerical linearization parameter: uncertainty not required.
E 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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EX3DV4- SN:3871 July 29, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3871

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
f(MHz)® | Permittivity " (sim)f ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
450 43.5 0.87 10.62 10.62 10.62 0.15 1.50 +134 %
750 41.9 0.89 10.02 10.02 10.02 0.72 0.65 +12.0 %
835 41.5 0.90 9.69 9.69 9.69 0.39 0.88 £12.0%
900 41.5 0.97 8.84 8.84 8.84 0.10 1.05 +12.0%
1450 40.5 1.20 8.46 8.46 8.46 0.21 1.26 +12.0 %
1640 40.3 1.29 8.38 8.38 8.38 0.55 0.66 +12.0%
1750 40.1 1.37 8.29 8.29 8.29 0.29 0.91 +12.0%
1900 40.0 1.40 8.03 8.03 8.03 0.66 0.61 +12.0%
1950 40.0 1.40 7.80 7.80 7.80 0.71 0.59 +12.0 %
2000 40.0 1.40 8.05 8.05 8.05 0.57 0.64 +12.0%
2300 39.5 1.67 7.78 7.78 7.78 0.35 0.80 +12.0%
2450 39.2 1.80 7.30 7.30 7.30 0.43 0.75 +12.0%
2600 39.0 1.96 7.19 7.19 7.19 0.38 0.79 £12.0%
3500 37.9 2.91 6.95 6.95 6.95 1.00 0.51 +13.1%
3700 37.7 3.12 6.28 6.28 6.28 0.47 0.87 +131 %
4950 36.3 4.40 5.61 5.61 5.61 0.23 1.80 +13.1%
5200 36.0 4.66 5.37 5.37 5.37 0.26 1.80 +13.1%
5300 35.9 4.76 5.13 513 5.13 0.27 1.80 +13.1%
5500 35.6 4.96 5.00 5.00 5.00 0.27 1.80 +13.1%
5600 35.5 5.07 4.71 4.71 4.71 0.30 1.80 +13.1%
5800 35.3 5.27 4.85 4.85 4.85 0.35 1.80 +13.1%

€ Frequency validity 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.

F At frequencies below 3 GHz, the validity of tissue parameters (e and a) 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 (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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EX3DV4- SN:3871 July 29, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3871

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.
f(MH2)¢ | Permittivity " (Sim)© ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
450 56.7 0.94 11.21 11.21 11.21 0.06 1.20 +13.4 %
750 55.5 0.96 9.81 9.81 9.81 0.38 0.91 +12.0%
835 55.2 0.97 9.78 9.78 9.78 0.45 0.80 +12.0%
900 55.0 1.05 9.52 9.52 9.52 0.80 0.58 +12.0%
1450 54.0 1.30 8.31 8.31 8.31 0.24 1.23 +12.0%
1640 53.8 1.40 8.24 8.24 8.24 0.60 0.67 £12.0%
1750 53.4 1.49 7.89 7.89 7.89 0.29 0.97 +12.0 %
1900 53.3 1.52 7.63 7.63 7.63 0.38 0.87 +12.0 %
1950 53.3 1.52 7.40 7.40 7.40 0.15 1.13 +12.0 %
2000 53.3 1.52 7.69 7.69 7.69 0.22 1.07 +12.0 %
2300 52.9 1.81 7.27 7.27 7.27 0.19 0.71 +12.0%
2450 52.7 1.95 7.36 7.36 7.36 0.70 0.59 +12.0%
2600 52.5 2.16 7.15 7.15 7.15 0.10 0.50 +12.0 %
3500 51.3 3.31 6.26 6.26 6.26 0.22 1.91 +13.1%
3700 51.0 3.55 6.36 6.36 6.36 0.35 1.10 +13.1 %
4950 49.4 5.01 4.61 4.61 4.61 0.34 1.90 +13.1%
5200 49.0 5.30 4.54 4.54 4.54 0.41 1.90 +13.1%
5300 48.9 5.42 4.17 4.17 4.17 0.47 1.90 +13.1%
5500 48.6 5.65 4.05 4.05 4.05 0.45 1.90 +13.1 %
5600 48.5 5.77 3.85 3.85 3.85 0.47 1.90 +131 %
5800 48.2 6.00 4.26 4.26 4.26 0.48 1.90 +13.1%

€ Frequency validity 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.

¥ At frequencies below 3 GHz, the validity of tissue parameters (¢ and &) 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 (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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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°

=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(SAR}¢.q)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: t 0.6% (k=2)
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July 29, 2013
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
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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EX3DV4- SN:3871

July 29, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3871

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -144.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1T mm
Recommended Measurement Distance from Surface 2 mm
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|CALIBRATION CERTIFICATE |

Object EX3DV4 - SN:3676

Calibration procadure(s) QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration date: January 14, 2013

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are givan an the following pages and are part of the certificate.

All calibraticns have been conducted in the closed labaratary facility: enviranment temperature (22 £ 3)°C and humidily < 70%.

Calibration Equipment used (MATE crlical for calibration)

Primary 5;3HMS (=] Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198 GB41293874 28-Mar-12 (Mo. 217-01508) Apr-13

Power sensor E44124 MY 41488087 28-Mar-12 (No. 21 7-n 508) Apr-13

Referance 3 dB Attenuator SN: 55054 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Reference 20 dB Altenuator SN 35086 (20b) 27-Mar-12 (Mo. 217-01529) Apr-13

Heference 30 dB Attenuator SN: 55129 (30b) 27-Mar-12 (No. 217-01532) Ape-13 |

Refarance Probe ES30V2 Sh: 3013 28-Dec-12 i;NIJ ES3-3013_Dec1d) Dec-13

DAE4 SN: 860 20-Jun-12 [No. DAE4-BED_Jun1Z) Jun-13

Secondary Standards 0 Chack Date {In house) Scheduled Check

RF gaenerator HP BE48C US36420U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13

Network Analyzer HP 8763E LIS37390685 18-0ct-01 {in house check Oct-12) In house check: Oct-13
Name Function Signature

Calibrated by: Jeton Kestrati Laboratory Technician

Approved by: Katja Pokavic Technical Manager /é;,'f.'»{:.':'? ;f

Issued: January 14, 2013

This calibration carificate shall not be reproduced excepl 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

ABCD modulation dependent linearization parameters

Paolarization o ¢ rotation around probe axis

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

e, & =0 s normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Delermining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 2003

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

Methods Applied and Interpretation of Parameters:

» NORMzx,y.z: Assessed for E-field polarization 8 = 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).

o NORM{fx,y.z = NORMx,y.z * frequency_response (see Freqguency 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.

« DCPxy.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.

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

=  Axyz Bxyz Cxyz Dxyz VRxyz 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.

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

e Spherical isctropy (30 deviation from isofropy): 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.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3676

Basic Calibration Parameters

Sansor X Sensor Y Sensor Z Unc (k=2)
Norm (u\M/(Vim)*)" 0.46 0.40 0.48 +10.1 %
DCP (mV)" 103.7 101.2 100.8
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unc"
dB dBVuv dB mV {k=2)
o cw ¥ 0.0 0.0 1.0 0.00 1517 | #30%
¥ 0.0 0.0 1.0 145.2 =Tl
z 0.0 0.0 1.0 1439
10012 55; ]auz.ﬁ b WIFi 2.4 GHz (DSSS, 1 X | 569 83.0 257 187 | 1138 | 098%
Y | 335 71.6 20.1 112.9
_ Z | 433 76.9 23.0 1105
10021 GSM-FDOD (TDMA, GMSK) x 1.57 622 12.0 9,39 82.0 +1.9 %
vy | 204 6.2 13.6 110.0
- Z | 256 70.2 17.0 811
10023 GPRS-FDD (TDMA, GMSK, TN 0) x| 377 75.1 17.8 957 78.2 +1.9 %
¥ | 201 66.9 14.6 103.3
Z | 205 65.6 14.3 775
10024 GPRS-FDD (TDMA, GMSK, TN 0-1) X | 1524 973 24.3 656 | 1462 | #25%
v | 1.49 64.2 11.6 1185
= 2 | 16.74 99,5 25.7 146.9
10025 EDGE-FDD (TDMA, BPSK, TN 0) % 559 735 26.1 12 62 488 +.7%
vy | 485 722 25.9 64.6
Z| 515 70.9 25.0 48.3
10026 EDGE-FDD (TDMA, 8PSK, TN 0-1) X 4.78 72.8 24,1 855 | 1122 | =19%
¥ 5.10 756 25.7 117.7 =
) Z | 506 734 248 1122
10030 IEEE 802.15.1 Bluetooth (GFSK, DH1) ¥ 1.50 65.6 1.3 5.30 131.4 +2.2 %
Y 1.21 B2.2 8.9 133.4
Z | 2488 99.9 23.8 131.1
10031 IEEE 802.15.1 Bluctooth (GFSK, DH3) % | o050 100.0 43.6 187 | 1223 | 27 %
Y | 99.10 99.6 18.1 1222
Z 1.36 98.0 32 4 1208
10032 | IEEE 802.15.1 Bluetooth (GFSK.DH5) | X | 010 | 801 | 999 | 1.16 | 1276 | #25%
Y | 89.70 99,6 17.8 130.0
zZ 0.22 98.6 56.8 126.2
10039 CDMAZ2000 (1xRTT, RC1) X | 486 68.0 200 | 457 | 107.7 | 0.7 %
Y | 455 66.6 19,0 1100
Z 4.82 BT.3 19.6 106.6 -
| 10056 UMTS-TDD (TD-SCDMA, 1.28 Mcps) x 4.08 68.5 i 11.01 729 +1.7 %
Y | 431 70.3 242 99.2
Z | 408 87.5 22,9 72.2
10062 IEEE 802.11a/h WiFi 5 GHz (OFDM, & % g a4 BE.2 91.3 A.6A 104.2 +2.2 %
Wbps)
Y | 9. 67.8 21.1 106.2
z | 1002 68.0 21,2 103.6
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10081

COMA2000 (1xRTT, RC3) X | 430 68.9 204 | 397 | 1086 | £0.7%
¥ 3.90 66.6 18.8 110.0
7 418 67.9 19.9 149.1
10100 LTE-FDD (SC-FDMA, 100% RB, 20 ¥ B.52 B7.7 20.0 567 1227 | #12%
MHz, QPSK)
Y B.41 B7.3 19.6 126.3
) Z B.46 67.3 19.8 119.9
10101 LTE-FDD (SC-FDMA, 100% RB, 20 X | 758 67.0 203 | 642 | 1336 | +14%
MHz, 16-QAM)
¥ 7.54 G7.8 20.1 136.5
i 2| 758 67.7 20.2 1306
10108 LTE-FDD (SC-FDMA, 100% RB, 10 X | 838 67.3 200 | 5.80 | 1220 | #1.2%
MHz, QPSK)
Y 6.26 87.0 19.6 124.1
zZ B.35 67.0 19.7 119.9
10109 LTE-FDD (SC-FDMA, 100% RB, 10 ® 7.30 67.7 20,5 6.43 1295 | +1.4%
MHz, 16-QAM)
Y 7.24 67.5 20.1 131.3
Z 7.29 7.3 20.1 127.5
10110 LTE-FDD (SC-FDMA, 100% RB, 5 MHz, x 5.06 671 199 5.75 118.3 +0.9 %
= QPSK)
Y 5.86 66.3 19.3 1200
Z .00 66.5 19.5 17.2
10111 LTE-FDD (SC-FDMA, 100% RE, 5 MHz, | x 8.99 B7.5 20.2 6.44 1240 | 21.2%
16-0AM) .
Y §.89 B7.3 200 125.6
p 7.03 67.3 20.1 123.4
10139 LTE-FDD (SC-FDMA, 100% RB, 15 X 7.07 67.8 20.2 B.15 1266 | 1.4 %
MHz, QPSK)
Y .86 G67.5 19.9 1289.4
Z 7.07 67.7 20.1 1257
10140 LTE-FDD (SC-FDMA, 100% RB, 15 ® 778 B8.1 20.4 65.49 1339 | 21.4%
MHz, 16-QAM)
Y | 769 67.9 202 136.7
o 7 7.76 67.8 20.2 132.1
10142 LTE-FDD (SC-FDMA, 100% RE, 3 MHz, | % 5.85 66.0 19.9 5.73 1152 | *08%
QPSK)
- Y 5.67 66.2 19.3 117.5
2z 5.80 BE.4 19.5 1138
10143 LTE-FDD (SC-FDMA, 100% RB,3MHz, | x | 674 67.6 203 635 | 1200 | #1.2%
16-C3AM)
¥. | B57 67.2 19.9 1220
3 7 672 671 19.9 118.8
10148 LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | x 6.44 67.3 19.9 5.84 121.5 | +0.9%
QPSK)
Y 6.31 66.9 19.6 124.8
2 6.39 BE.O 19.7 118.5
10149 LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | x 7.29 676 20.2 642 | 1283 | +14%
16-00AM)
¥ 722 B7.5 20.0 131.3
Z 7.26 67.2 20.0 125.2
10154 LTE-FDD (SC-FDMA, 50% RB, 10 MHz, ¥ B.01 BB.B 19.8 576 117.7 +0.9 %
QPSK)
Y 5.89 B6.4 19.4 120.1
z B.02 BE.G 19.8 1152

Certificate No: EX3-3676_Jan13
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10155 LTE-FDD (SC-FDMA, 50% RB, 10 MHz,

ke x| 698 67.5 20.2 643 | 1236 | #12%
¥ .86 67.2 19,9 126.2
Z 6.97 67.1 20.0 121.2
10156 ELIES-E;]D {SC-FDMA, 50% RB, 5 MHz, X | 577 66.7 19.8 579 | 1142 | 9%
¥ 5.60 86.1 19.2 1166
Z 574 66.2 18.5 1121
10157 LTE-FDD (SC-FDMA, 50% RB, 5 MHz, x 6.71 67.5 20.3 649 | 1185 | #1.2%
16-QAM)
¥ 6.56 67.2 20.0 120.0
Fi 6.68 7.0 20.0 114.3
10160 LTE-FDD {(SC-FDMA, 50% RB, 15 MHz, | % 5.44 67.2 19.9 5.82 1231 +12%
QPSK)
Y 6.36 67.0 196 125.4
Z 5.45 67.0 19.7 119.6
10181 LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | x 7.35 67.8 203 643 | 1200 | #12%
1E-CaM)
¥ 7.27 67.7 20.1 131.4
- z 7.35 67.5 20.1 126.2
10163 | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 560 | 668 198 | 588 | 1132 | 108%
QPSK)
¥ 5.45 66.3 19.3 115.2
i 5.60 66.3 19.5 1105
10164 LTE-FDD (SC-FDMA, 50% RB, 3 MHz, x 6.56 67.8 204 644 | 1165 | #1.2%
16-QAM)
¥ 6.34 67.2 20.0 118.0
Z 6.53 67.1 20.0 111.4
10168 LTE-FDD (3C-FDMA, 1 RE, 20 MHz, X 5.08 B7.9 20.6 573 | 1425 | 209%
QPSK)
Y | 495 B7.3 20.1 1471
F 5.06 67.2 20.2 139.7
10170 LTE-FOD (SC-FDMA, 1 RB, 20 MHz, X 5.80 68.7 213 B.52 141.4 +1.4 %
16-QAM)
Y 561 68.2 20.9 144.0
4 5.76 68.0 20.8 137.8
10175 LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 5.08 B7.9 0.6 573 142 8 +0.8 %
QPSK) 5
¥ | 4.94 67.3 20.1 144 .4
z 5.06 B7.2 20.2 139.6
10176 LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 573 66.4 21.1 6.52 | 1400 | 1.4 %
16-QAaM) _
Y 561 58.2 20.9 143.1
Z 5.79 68.1 20.9 138.4
10177 LTE-FDD (SC-FDMA, 1 RB, 5 MHz, x 5.05 B7.7 205 573 | 1413 | #09%
QPSK)
Y 4.93 67.3 20 143.3
) z 5.07 67.3 20.2 139.9
10178 LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- | X 574 B85 211 6.52 1384 | #1.2 %
QAM) :
y ¥ | 558 8.1 208 141.9
pa 5.81 68.2 21.0 138.8
10181 LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 5.00 67.0 20.8 573 | 141.0 | +0.8%
- QPSK)
¥ | 4.92 67.2 20.0 143.0
Z| 511 | BTS 204 141.0
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10182 LTE-FDD (SC-FDMA, 1 BB, 15 MHz, X 575 68.5 211 6.52 1396 +1.2 %
16-CAM)
¥ 5.56 678 20.7 142.0
z 5.76 B88.0 20.8 138.4
10184 LTE-FDD (SC-FDMA, 1 RB, 3 MHz, X 5.03 67.6 204 573 141.0 +0.9 %
QPSK) -
Y 4.93 B7.2 20.0 142.9
z 5.08 67.3 20.3 139.9
10185 LTE-FDD (SC-FOMA, 1 RB, 3 MHz, 16- X 574 GE.5 211 B.51 1389 +#1.2 %
I QAM)
Y 557 681 208 1418
Z 577 B88.0 209 1391

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

* The uncenainties of NormX,¥.Z do nol affect the E*-field uncertainty inside TSL (see Pages 5 and 6)

¥ Mumernical lineanzation perameter; uncertainty not requirad.

L Uncertainly is determined using the max. deviation fram linear respanse applying rectangular distnbution and 1s expressed for the square of the
field value,

Certificate No: EX3-3676_Jan13 Page 7 of 14



EX3DV4— SN:3878 January 14, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3676

Calibration Parameter Determined in Head Tissue Simulating Media

c Relative : Cunductirvihr Depth Unct.

f (MHz) Parmittivity (S/m) ConvFX | ConvFY | ConvFZ | Alpha {mm) (k=2)
750 41.9 0.89 9.60 9.60 89.60 0.45 0.84 120 %
835 41.5 0.90 an 9.31 9.31 0.71 0.65 +12.0%

| 800 41.5 0.97 9.27 9.27 8.27 0.24 1.19 £12.0 %
1450 40.5 1.20 7.85 7.895 7.95 0.19 1.38 +12.0%
1750 40.1 1.37 7.88 7.88 7.88 0.77 0.58 +12.0%
1800 40.0 1.40 7.66 7.66 7.66 0.70 0.65 £12.0 %
1950 40.0 1.40 7.34 7.34 7.34 0.24 1.03 +12.0%
2000 40.0 1.40 7.58 7.58 7.59 0.24 1.11 £12.0%

| 2300 39.5 1.67 7.26 7.26 7.26 0.33 0.91 +120% |
2450 39.2 1.80 6.95 B.85 6.95 0.32 1.00 £12.0%

| 2600 39.0 1.96 6.78 6.78 6.78 0.34 0.97 +120%
5200 36.0 4.66 4.99 4.99 4.99 (.30 1.80 +131%
5300 359 4.76 4.89 4.89 4.89 0.30 1.80 £13.1%
5500 35.6 4.96 4.55 4.55 4.55 0.40 1.80 +13.1%
5800 355 5.07 4.38 4.38 4.38 0.40 1.80 £13.1%
5800 35.3 5.27 4.24 4.24 4.24 0.50 1.80 +131%

¥ Frequency validity of £ 100 MHz only applies for DASY vd.4 and higher (see Page 2), elsa it s restrictad ta + 50 Miz. The uncerainty is the RSS
of the ConvF uncertainty et calibration frequency and the uncertainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of tissue parameters (v and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values, Al requencies above 3 GHz, the validity of tissue paremeters (e and a) is restricted to £ 5%. The uncertainty is the R55 of
the ConvF uncerainty for indicated largel lissue parameters,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3676

Calibration Parameter Determined in Body Tissue Simulating Media

Ralative Canductivity Depth Unct.

f(MHz)® | Permittivity" (Sim)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 55.5 0.96 9.24 9.24 9.24 0.69 0.67 +12.0%
835 55.2 097 | 9.04 9.04 9.04 0.52 0.80 +12.0%
900 55.0 1.05 9.00 9.00 9.00 0.80 0.61 +12.0 %
1450 54.0 1.30 7.99 7.99 7.99 0.54 0.73 +12.0%
1750 53.4 1.49 7.73 7.73 7.73 0.40 0.85 +12.0%
1900 53.3 1.52 7.30 7.30 7.30 0.20 0.98 +12.0 %
1950 53.3 1.52 7.49 7.49 7.49 0.40 0.85 +120%
2000 53.3 1.52 7.42 7.42 7.42 0.60 0.71 £120%
2300 52.9 1.81 7.10 7.10 7.10 0.48 0.77 +12.0 %

2450 52.7 1.95 6.95 6.95 6.95 0.80 0.57 +120% |

| 2800 52.5 2.16 6.73 6.73 6.73 0.80 0.50 +12.0%
5200 49.0 5.30 4.37 4.37 4.37 0.50 1.90 +131%
5300 48.9 542 4.08 4.08 4.08 0.55 1.90 £13.1%
5500 48.6 5.65 3.80 3.80 3.89 0.55 1.90 +131%
5600 48.5 5.77 3.74 3.74 3.74 0.55 1.90 +13.1%
5800 48.2 6.00 3.92 3.92 3.92 0.60 1.90 +13.1 %

F Frequency validity of £ 100 MHz only applies for DASY w4 and higher (see Page 2), else it is restricted to £ 50 MHz, The uncertainty is the RSS
aof the ConvF uncertanty at calibration frequency and the uncerainty tor the indicated frequency band.

" At frequencles balow 3 GHz, the validity of tissus parameatars (2 and o) can be relaxed to + 10% i liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the vabidity of bssue parameters (& and o) 15 restncled 1o £ 5%, The uncertainty i the RSS of
the ConvF uncertainty for indicated target tissue paramelers,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

S [ S— _ '.
= : ] !
o 5- ;
E 111 S | P —— .3 et E ..................... .E_ ......
8 E° ol
§ 104 SPTEPS, 18
& = i !
E ug__ f
R
= 1 : : i : |
& O e sl eninarmada il o F—
o = i : : : i :
o - ] i ]

7 (S, RPN MR SEES—— i i .

i T i

o.ﬁllllgl'!JElli.flllliII1§|IIJ.EI

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

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAReaq)
(TEM cell , f = 900 MHz)

Input Signal [uV]
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz, WGLS R3 (H_convF) f= 1900 MHz,WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

Certificate No: EX3-3676_Jan13 Page 13 of 14



EX3DV4- SMN:36TH

January 14, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3676

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () 77.5
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
Prabe 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 Measuremeant Distance from Surface 2mm
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