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Certificate No: DAE4-669_Jul15

CALIBH&TIGN CERTIFICATE

Object

Calibration precedurals)

Calibration date:

DAE4 - 5D 000 D04 BM - SN 683

QA CAL-06.v28

Calibration procedure for the data acquisition electronics (DAE)

July 13, 2015

| Calibeation Equipment used (MATE eritical for calibration)

This calbration certificate docurnents the tracesbillly to naticnal standards, which realize the physical units of measurements (S1).,
The meesurements and the wicertaintiss with confidence probability are given on the lollowing pages and are pert of the cerlificate.

All calibrations have been conductid in the closed laboratory fagility: emvironment temperature (22 + 3°C and humidity < 70%.

Primary Standards 1D Cal Date (Cerificate No.) Schaduled Casbration
Kaithlay Mullirmeter Type 2001 SH: 0810278 03-0c2-14 (No:15573) Qel-15
| Secandary Standards o # Chack Date (in houss) Schedulad Chack

Aute DAE Calibration Unit
Calibrator Box V2.1

Calibrated by

Appraved by:

SE UWS 053 A 1001

SE LUMS 008 A4 1002

Mama
Erlc Hamdeld

Fin Bombelt

0G-Jan-15 {In house check)
OE-Jan-15 {in house check)

Funetion
Technician

Deputy Technical Managar

This calbration ceriflcate shal nal be repreduced axcapt in ful withaut weillan approval of the laboratory.

In house check: Jan-16
In house chack: Jan-16

Issued: July 13, 2015
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Calibration Laboratory of
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Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerland
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Swiss Calibratlon Service

Accreditad by the Swiss Accreditation Sendce (SA5) Accreditation Mo,: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recegnition of calibration cedificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
¢ DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

e Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

= The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

* Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

* Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

¢« AD Converter Values with inputs shorfed: Values on the internal AD converter
corresponding to zero input voltage

* Input Offset Measurement. Output voltage and statistical results over a large number of
Zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

» Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

+  Power consumption: Typical value for information. Supply currents in various aperating
modes.

Certificale Mo: DAE4-583_Jul15 Page 2 of 5
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DC Voltage Measurement
AD - Converter Resolution nominal

High Range:
Low Hangs;

1LSE = RIS
1LSB = g1nY

full range =
full range =
DASY measurement parameters: Auto Zere Time: 3 sec; Measuring time: 3 sec

=100, _+300 my
Ao H3MY

Calibration Factors

X

¥

Z

AT4@

o DEKEA compaony

High Range

403.316 £ 0.02% (k=2)

403.856 + 0.02% (k=2) | 404,236 + 0.02% (k=2

Low Range

395586 £ 1.50% (k=2)

3.97450 £ 1.50% (k=2) | 2.07433 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

1926°%+1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (u\V) Difference (uV) Error (%)
Channel X + Input 200039.20 0,36 0.00
Channel X + Input 20008.81 5.49 0.03
Channel X - Input -20001.48 3.84 002
Channel ¥ + Input 200034 .48 4. 78 -0.00
Channel ¥ + Input 20009.04 4.84 0.02
Channel ¥ - Input -20002,50 3.00 -0.02
Channel Z + Input 20003888 4.85 0.00
Channel £ + Input 20008.37 422 D.02
Channel Z = Input -20004.02 1.52 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.99 018 0.01
Channel X + Input 20117 0.42 .21
Channel X - Input -198.81 015 -0.08
Channel ¥ + Input 200078 -0.00 -0.00
Channel ¥ + Input 200.28 -0.43 -0.22
Channal Y - Input -199.86 -0.88 0.44
Channel Z + Input 2000.74 0.08 0.00
Channel Z + Input 199.41 -1.31 -0.65
Channel 2 - Input -200.05 -0.90 0.45
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 214 0.76
- 200 -0.53 117
Channel ¥ 200 11.12 11.00
- 200 -12.56 -12.76
Channel Z 200 -8.30 -6.85
- 200 781 7.45
3. Channel separation
DASY maeasurement parameters: Aulo Zero Time: 3 sec; Maasuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (V) Channel Z (uV)
Channel X 200 - =177 -3.34
Channel ¥ 200 a.21 - -1.30
Channel Z 200 415 6.67
Certificate Ma: DAEA-869_Jul15 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY maasurement parameters: Auto Zero Time: 3 seq; Measuring time: 3 sec

High Range (LSB) Low Range (LSE)
Channel X 16075 15845
Channel ¥ 15705 15291
Channel Z 15997 15303

5. Input Offset Measurement
DASY measurement parametars: Aute Zero Time: 3 sec; Measuring time: 3 sec

Input 100
ation |
Average (uV) min. Offset (uV) | max. Offset (V) =k ?f::'lmm“
Channel X 0.38 -1.20 1.34 0.45
Channel ¥ 0.48 -0.62 1.36 0.40
Channel 2 0,10 -1.36 1.40 0.47
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <254
7. Input Resistance (Typical values for information) -
Zeroing (KOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vo) =0.01 B -9

Certificate No: DAE4-E89_Jul15 Page 5of 5
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Accrediled by the Swiss Accreditation Senice {SAS) Accreditation Ne.: SCS 0108

The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agraemant for the recognition of calibration certificates

Client AT4 Wireless Certificate No: ES3-3052_Jul15

[CALIBRATION CERTIFICATE

Ohject ES3DV3 - SN:3052

Caliratian datg: July 20, 2015

Calibration Equizment used (M&TE critical for ealibration)

Calibeation procedures) QA CAL-01.v3, QA CAL-12v8, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Thiz calration cerificate decuments the braceability fo national standerds, which realize the physical unils of messwements (S1),
The massuraments and the uncerainties with confidence probatidity are given on the following papss end are par of the ceificate.

All calibrations have been conducted in the closad |aboratory feciity: anvirenmeant tempersiure (22 £ 3)°C and humidily = 70%,

Primary Standards D Cal Date {Certificate No.) Scheduled Calibration

Powar meter E4d4196 GEA1293674 H-Apr-15 (Mo, 217-02128) Mar-1E

Piowar sensar E44124 M4 14 BA0ET 01-Apr-15 (Mo, 217-02128) Mar-16

Felarence 3 dB Allenuaio: SN: 55054 (5c) 01-Apr-15 (Mo, 21 7-02129) Mar-16

Relersnce 20 dB Aflenuator | SN: S637T (20x) 01-Apr-15 (Mo, 217-02132) Mar-18

Rederence 30 dB Adienuatar SH: 56120 (3b) 01-Apr-15 (Mo, 217-02133) Mar-18

Rederence Probe ESIONE 5H; 3013 30-Dec-14 [Mo. ES3-3013_Decid) Dec-16

DAE4 SN 660 14-Jan-15 {Mo. DAE4-B50_Jlan15) Jan=18

Secondsry Standards D Check Dale {in houss) Scheduled Check

RF generstor HF BE4BC U53642001700 4-Ang-89 (in hause check Apr-13) In house chack: Apr-16

Matwark Analyzer HP 87538 LIS373a0535 18:0at-01 (in house check Oct-14} In hause chack: Oct-15
Mame Fumction Signalure

Calibrated by: |zrae Elnaoug Laboratory Technicsan /\ d{?

Approvad by: Katja Pokovic Technical Manager =

L
e e

lgsuad: July 21, 2015

This calibration certéficate shall not be reproduced except in full wahaut wiitien approval of the lebarabory.
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Calibration Laboratory of $q~*~‘2_x_':j:'ﬂ-ﬂ 5 Schweizerischer Kalibrierdienst
Schmid & Partner Sﬁé ¢ Service sulsse d'étalonnage
Engineering AG b Servizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland Z’ﬁ -3 S swiss Catibration Service
hafial o
Accredited by the Swiss Accradiabion Senice (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the E&
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMxy.z sensitivity in free space
ConvF sensitivity in TSL ) NORMx,y,z
DCcpP diode compression point
CF crast factor {1/duty_cycle) of the RF signal
A.B.C.D madulation dependent linearization parameters
Polarization ¢ i rotation around probe axis
Polarization & 4 rotation around an axis that is in the plane normal to probe axis (at measurement centar),
i.a., 8 =0 is normal fo probe axis
Connector Angle infarmation used in DASY system to align prabe sensor X fo the robot coordinate system

Calibration is Performed According to the Following Standards:

&)

Bl
o]

d)

IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Spacific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Maasuramant
Technigues”, Jung 2013

IEC §2209-1, "Procedure o measura the Specific Absorption Rate (SAR) for hand-hald davicas used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

IEC §2209-2, "Procedure to determine the Specific Absorption Rate {SAR) for wireless caommunication devices
used in close proximity to the human body (frequency range of 30 MHz to 6§ GHz)", March 2010

kDB 865664, “SAR Maasurement Requiremeants for 100 MHz to 6§ GHz"

Methods Applied and Interpretation of Parameters:

NORMx, y,z; Assessed for E-field pelarization & = 0 (f = 800 MHz in TEM-cell; f > 1800 MHz: R22 wavag-u:de}
NORMz.y,z are only intermediate values, l.e., the uncertainties of NORMz,y,z does not affect the E*-field
uncartainty inside TSL [see below Canvi).

NORM(fx,y,z = NORMx,y.z * frequency_response (see Frequancy Rasponse Chart). This linearization is
implementad in DASY4 sofiware versions later than 4.2, The uncartainty of the frequency response is included
in tha statad uncertainty of ConvF,

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

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

Axz Bxpz Cxy.z; Dxyz VRxy.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 valtage scross the diode.

Convf and Boundary Effect Parameters: Assessed in flat phantam wsing E-field (or Temperature Transfer
Standard for f = 800 MHz) and ingide waveguide using analytical field distributions based on power
measuraments for f = B00 MHz, The same setups are used for assassment of the parametars applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF whereby the uncertainty corresponds to that given far 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.

Spherical isofropy (30 deviation from isofropy): in a field of low gradients realized using a flat phantam
expasad by a patch antenna,

Sensor Offsal: The sensor offset coresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance raquired,

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

Certificate Mo: ES3-3052_Jul1s Page 2 of 16
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Probe ES3DV3

SN:3052

Manufactured:  September 30, 2003
Calibrated: July 20, 2015

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASY2 system|)
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July 20, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3052

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2) |
Morm {pVim)® 1.13 0.4z 110 t101%
DCP {m\v}" 105.6 103.0 104.7
Modulation Calibration Parameters
o Communication System Name A B C ) VR UncE
dE dB+uV dB mV [k=2)
a oW X 0.0 0.0 10 0.00 | 18968 | 3.5 %
Y 0.0 0.0 1.0 1855
Z 0.0 0.0 1.0 1808
‘};E"QE:‘I- UMTS-FOD (WCDMA) X 328 675 18.0 .0 1343 | #05%
Y 3.02 65.2 17.2 1327
i F4 S 6.5 18.4 1314
10012- IEEE 802.11h WiFi 2.4 GHz (D555, 1 x a0 2 202 187 | 1558 | 7%
CAB Miops)
Y [ 241 £5.5 16.8 1322
A z 269 B87.7 18.2 133.4
10013- IEEE 02,11y WiFi 2.4 GHz (DS55- ¥ | 10.80 702 237 946 | 1294 | £30%
CAgs OFDOM, 6 Mbps) . B
Y | 048 664 1.5 1273
Z | 1064 605 220 1260
630521- GESM-FOD (TOMA, GMSK) X a.04 855 230 9,38 1288 | 22%
ki 1.83 4.2 13.0 al.7
z 8.27 84.0 220 147 6
E&UE-I?S- GPRE-FOD (TOMA, GMSK, Th O} X 11.80 80.3 24.8 987 1458 2.2 %
A 1.66 6.9 [ 133 77T
z B.69 5.2 2.7 1414
E;?fé?d- GPRS-FOD (TOMA, GMSK, TN 0-1) X | a0s54 oo.g 248 B56 | 1340 | +18%
¥ | 266 701 14.2 1318
] | 2 876 B2.5 193 1315
10025- EDGE-FOD {TOMA, 8PSK, TN ) X | 131 100.0 0.2 1262 | 1372 3.0%
DAB
¥ | dB4 GE.8 236 840
Z | 1246 | S9ES L) 1338
10026- | EDGE-FOD (TOMA, BPSK, TH 0-1) ¥ 11 94,5 38 955 | 1334 | 22%
OAB
I R ¥ 4.88 724 234 1122
Z 9.35 as.0 308 130.6
10027- GPRES-FOD (TOMA, GMSK, TN 0-1-2) X | zs10 99.9 735 4.80 1250 172 %
DAB
¥ 711 0.8 16.5 1380
Z | 4458 83,5 22.6 126.0
10026- GPRS-FOD (TOMA. GMSK, TN 0-1-2-3] | x | 47.68 100.0 7.3 355 | 1383 | 125 %
DAR
Y 1.96 66.0 11.0 1302
Z | Gad4 0.7 204 136.7
T00E%- EDGE-FOD (TOMA, 8PSK, TH 0-1-2) X | 915 874 20.4 778 | 12841 | #1.9%
AR
Y 467 727 22.5 1351
Z | 1nzs 0.6 306 126.8
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ES3DV3— SMN:3052 July 20, 2015
éﬁz' IEEE 802.15.1 Blustooth (GFSK, DH5) ® 12.49 9a.0 T 225 1.16 132.4 L
Y 0.19 57.1 a6 128.4
z a9, 74 91.8 15.1 1327
10035 |IEEE B02.15.1 Bluetooth (PI/4-DOPSK, ® 4.62 733 2.7 383 146.0 +0.7 %
CAl DHs)
Y 353 675 18.5 1404
z 4.35 71.9 20.9 145.0
10038- IEEE 802.15.1 Bluataoth (8-DPSK, DHS) | x 4.62 T2 21.5 4.10 1453 | #0.9 %
Cias
¥ 367 7.0 18.5 1425
F 437 70.9 0.7 145.0
10048- DECT (TCD, TOMAFDM, GFSK, Full X B.02 BOLO 24,4 13.80 1.1 1,4 95
CAA Slot, 24)
¥ 1.0% 61.0 14.1 a0.0
) z 5.26 774 231 79.5
10048- DECT (TOD, TDOMA/FDM, GFSK, Double | x 12.05 0.8 25.8 10.79 | 1277 +#1.7 %
AR Shat, 12)
¥ 2.25 650 14,9 607 |
Z | 1263 0.5 5.7 1489
10058- | EDGE-FDD (TOMA, 8PSK, TNO1-23) | x | 747 4.6 275 652 | 1351 | $19%
¥ 416 714 21.3 128.6
z 7.87 84.8 27.3 136.0
éﬁf’f— UMTS-FOD (HSDPA) x 4,59 67.1 19.0 3.96 1387 | 0.7 %
Y 4.40 65.5 17.6 1415
z 4,48 66,6 18.5 140.0
éﬂﬂﬂﬁ- UMTS-FOD (HSUPA, Sublest 2) x 4,58 B7.00 188 388 | 1404 | 0.7 %
AR
- ¥ 4.44 657 17.7 1421
Fd 451 B 18.5 140.7
10100- | LTE-FDD (SC-FOMA, 100% RE, 20 X .53 682 20.3 567 | 1482 | 4%
CAB MHz, (PSK)
¥ £.32 66.5 19.0 1477
F .43 BT.5 10.0 1482
10102- | LTE-FOO [SC-FOMA, 100% RE, 20 X | 7.58 7.7 20.2 B0 | 1346 | #14%
CAR MHz, E4-CAM)
Y | 748 6.7 19,2 135.0
Z 7.51 675 20.0 135.0 i
10101- LTE-FDD {SC-FDMA, 100% RB, 20 o 7.58 B7.7 202 42 | 1348 | $122%
| CAB | MHz, 15-0AM)
[ | 748 6E.7 102 135.0
Z 7.51 67.5 200 135.0
10108- | LTE-FDD (SC-FDMA, 100% RB, 10 X | 628 67.8 20.2 580 | 1461 | 1.7 %
CAC MHz, CPSK)
Yy 6.21 853 18.8 145.5
z 6.268 BT.4 19.5 1456
10110- LTE-FDD [SC-FOMA, 100% RB, 5 MHz, | X £.01 B7.1 19.5 575 | 1415 | #1.2%
CAC QPSK)
¥ 5,86 G5.7 18.6 1415
z 5,85 66.8 19.6 1414
10154~ LTE-FDD {SC-FDMA, 50% RB, 10 MHz, | x 601 &7.1 19.8 575 | 1415 | #122%
CAC QPEK)
¥ 585 65,7 18.6 1415
— 1 2 5.95 66.8 18.6 1414
10112- LTE-FDD (SC-FOMA, 100% RB, 10 X 7.27 B7.a 201 6.50 130.6 1.4 %
CAC MHz, G4-0AM)
¥ 721 6.1 19,1 130.3
z 7.9 670 18,5 130.5
Certificate No; ES3-3052_Jul15 Page 5 of 16
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ES3DVI- SN:3052 July 20, 2015
10108 LTE-FDOD {SC-FOMA, 100% RB, 10 X 7.27 GT.3 20.1 643 | 1306 | 2122%
CAG MHz, 16-CAM)

Y| T2 864 | 19.1 130.3 ]
z 7.19 67.0 19,8 130.8
10150- | LTE-FDD (SC-FDMA, 50% RB, 20MHz, | x | 727 67.3 201 | B60 | 1306 [ 1122%
CAR B4-0A M)
Y 7.21 fi6i.4 19.1 130.3
= 719 7.0 19.8 130.8 ]
10148- LTE-FDD (3C-FDMA, 50% RB, 20 MHz, | X 7.27 67.3 0.1 6.42 1306 | #1272 %
CAB 16-CANM)
Y 7.21 [ 19,1 130.3
z 7.19 67.0 19.8 130.6 _
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps. b4 10,22 §0.2 ™6 a8.07 13685 23
CAB BFSK)
¥ | 10,07 68,1 20.5 135.4
- Z | 1017 59,1 21.5 136.3
10140- LTE-FDD {SC-FOMA, 100% RB, 15 ® 7.51 677 | 202 .49 1358 +1.4 %
CAB MHz, 16-CAM)
Y 7.45 66,8 19.3 136.7
z 745 67.4 20.0 136.7 i
10141~ LTE-FDD {(SC-FDMA. 100% RE, 15 X 7.51 67.7 02 6.53 1356 | £122%
CAR MHz, G4-CAM)
i T A5 66.8 18.3 136.7
z 7.43 A7 .4 20.0 135.7
10156- LTE-FOD (SC-FOMA, 50% RB, 10 MHz, | x 7.03 7.1 201 6.62 1275 | +14%
CAC £4-CANM)
¥ £.93 .1 19.1 127.0
z 6.08 &67.0 16.0 1273
10111- LTE-FOO (SC-FOMA, 100% RB, 5 MHz, | X 7.03 &7.1 201 644 | 1275 | t12.2 %
CAC 16-0AM)
i 693 66,1 19.1 127.0
~ z 6,96 G7.0 19.89 1273
10113- LTE-FOD (SC-FOMA, 100% RB, 5 MHz, | % 7.03 B7.1 20.1 .62 12756 | #122 %
CAC Ba-CAM)
| ¥ 6,83 B 1 19.1 127.0
| z .96 B7.0 19,9 1273
10155- | LTE-FDD {SC-FDMA, 50% RB, 10MHz, | X | 7.03 67.1 201 643 [ 1275 | 2122%
CAC 16-CAM) |
v | esea B6.1 13.1 127.0
Z 6,96 B7.0 19.9 127.3
10161- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | x 705 7.1 201 643 | 1275 | #122%
| CAB 16-CHANM)
¥ .93 6.1 19.1 127.0 |
z £.08 &7.0 19.9 1273
10162 LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | % 7.03 67.1 201 658 | 1275 | +12.2%
CAB [ )]
Y 6.93 66.1 19.1 127.0
Z .98 67.0 19.8 1273
10973 LTE-TOD (SC-FOMA, 1 RE, 20 MHz, X B.13 781 28.1 548 136.8 25%
CAB 16-CAM)
Y £.23 70.5 23.4 1469
z 7.81 77.0 27.5 1356
10226- LTE-TDD [SC-FOMA, 1 RB, 1.4 MHz, X £.13 78.1 25,1 0.49 1368 | #122%
CAM 16-QAM]}
¥ 6.23 70.5 3.4 1469
z 7.1 770 27.5 1366
10235 LTE-TDD [SC-FOMA, 1 RE, 10 MHz, X 813 781 28.1 9.48 1368 | =122 %
CAR 16-01AM)
¥ 625 T0.5 23.4 146.9
]2 7.81 7.0 275 1356
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10229- LTE-TOO (SC-FOMA, 1 RB, 3 MHz, 18- | x 8.13 781 28.1 948 | 1368 | +122% |
CAB QAN

¥ 6.23 70.5 234 146.9

z 7.81 77.0 275 135.6
10232- LTE-TDD [SC-FOMA, 1 BB, 5 MHz, 18- x B13 T8.4 28.1 948 136.8 +12.2 %
ChAB QAM)

¥ 6.23 0.5 234 146.9

Z 781 770 275 135.6
10238~ LTE-TDD {SC-FDMA, 1 RE, 15 MHz, b4 B.13 7B8.1 28 4 Q.48 136 8 +12.2 %
CAB 18-000) ~

¥ 6.23 70.5 234 1469

Z 7.81 7o 5 135.6
10479- LTE-FDD (SC-FOMA_ 1 RB, 10 MHz, | % 5,64 Ba.4 21.0 6.50 1431 17 % |
CALC | B4-CLAM)

Y 5.23 B6.3 19.4 138.0

| - Z 5§.63 682 20.8 143.0
10170- LTE-FOD [(SC-FOMA, 1 RB, 20 MHz, X 568 8.4 1.0 6.52 1431 | #122%
CAB 16-0AM)

¥ | 523 863 19.4 138.0
Z | 663 6.2 20.8 143.0
10176- LTE-FDD [SC-FOMA, 1 RE, 10 MHz, X 5.6% B84 .0 6.52 1431 | 122 %
CAC 16-CIAM)
¥ 523 66,5 19.4 138.0
4 5.683 682 20.8 143.0
10186- LTE-FDD {SC-FDMA, 1 RB, 1.4 MHz, x 5.69 BE.4 M0 6.52 1431 | £122%
CAC 16-C0M) |
L b 5.23 BE.3 19.4 138.0
Z 563 68,2 208 1430
10180- LTE-FDD (SC-FOMA, 1 RB, 5 MHz, B4 % 5650 B4 21.0 6,50 1431 +12.2 %
CALC QAN
- h 5.23 B6.3 15.4 138.0
£ 5.63 6a.2 20.8 143.0
10178- LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- | X 5,69 8.4 M0 B.52 1431 | #2122%
CALC QAM)
¥ 5.23 6.3 19.4 138.0
7 | se3 8.2 20.8 1430
10182- | LTE-FDD [SC-FOMA, 1 RB, 15 MHz, ¥ | 569 684 21.0 B.52 | 1431 | #122%
CAB 16-CHAM)
¥ | 523 [ii] 19.4 138.0
Z 5.63 &8.2 20.8 143.0
10185 LTE-FOD [SC-FDMA, 1 RE, 3 MMz, 16- X 5.69 &H.4 2.0 6.51 1431 +12.2 %
CAC QAN .
¥ | 523 86,3 19.4 1380
2 5,63 6.2 20.8 143.0
10187- LTE-FDD {SC-FOMA, 1 RE, 1.4 MHz, X 501 Gr.6 203 6.73 1447 +1.2 %
CAC QPSK)
b 4.57 B5.2 18.5 137.4
Z | 483 67.1 19.9 43 |
10166- | LTE-FOD {SC-FOMA, 50% RB, 14 MHz, | x | 501 676 03 EdB | 1447 | +122% |
oA OPEK)
¥ | 457 65.2 18.5 1ar4
Z 493 67.1 19.9 144.3
10181- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 50 67.6 20.3 oy2 1447 122 %
CAB QFSK)
¥ 4.57 65.2 18.5 1374
z 4.93 B7.1 10.0 144.3
10168 LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 5.01 7.6 203 573 144.7 +H22%
| CAB QPSK)
Y 457 65.2 18.5 1374
Zz 4.93 671 19.8 144.3
Cartificate Mo: ES3-3052_Jul1s Page 7 of 16
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10175 LTE-FDD (SC-FOMA, 1 RE, 10 MHz, [
rd o [ x 5.01 67.6 20.3 5.72 1447 | #122%
¥ .57 £5.2 18.5 1374
10177- | LTE-FDD [SCFDMA, 1 RB A i 188 ibat)
- - ; , 5 MHz, 7
i QP { % 501 BT.6 0.3 573 1447 | #122 %
ki 4.57 65.2 18.5 137 .4 1
Z 4.53 7.1 19.9 144.3
10184- LTE-FDD (SC-FOMA, 1 RB, 3 MHz, ¥ 501 67.5 20.3 573 | 1447 | #1229
CAC QPSK)
¥ 4.57 65.2 18.5 1374
N z 4,93 67.1 10.9 144.3
107856- IEEE 802.11n {HT Mixed, 5.5 Mbps, S 8,78 BB 2.5 B.10 1209 25 %
CAB BFSK]
lu ¥ 268 B7.7 203 128.7
i Fd 8,73 A7 213 1285
1&2;5- UMTS-FDO (HEPA+) ¥ 684 66.9 18.5 5497 1327 | 212 %
¥ B84 [ 18.7 132.8
I Z .81 665 19,4 1324
10228- | LTE-TOD (SC-FOMA, 1 RE, 1.4 MHz, X 779 772 T 922 | 1404 | 2%
Caa QPSK)
¥ A.01 608 23.0 148.5
=— z 7.63 76.7 274 138.3
10237- [ LTE-TDD {SC-FOMA, 1 RE, 10 MHz, x| 774 72 27T 221 1404 | +12.2 %
CAB QPSK)
¥ 6,01 Ag.8 23.0 149.6
z 7.63 76.7 274 1383
10172- LTE-TDD (SC-FOMM, 1 RB, 20 MHz, X 778 77.2 2T 521 1404 | 2122 %
CAR QPSK)
Y B.01 6.6 230 148,86
] ] 763 TET 274 136.3
10231- | LTE-TOD (SC-FOMA, 1 RE, 3 MHz, X 7.79 772 7.7 819 | 1404 | #122%
CAB QPSK)
¥ £.01 698 2310 1406
- z 7.63 76T 274 1383
1023 LTE-TDD {SC-FOMA, 1 RE, § MHz, X 7.78 T2 2T.7 9.3 1404 | 2122 %
CAR QPEK)
¥ 5.01 A8 230 1456
z 7E3 6.7 274 138.3
10240- LTE-TDD (SC-FOMA, 1 RB, 15 MHz, X 7,78 772 277 921 1404 | #12.2 %
| CAB GPSH)
¥ £.01 506 230 1406
F 6T 274 13683
10246- | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, x| BA7 740 26,0 830 | 1336 | =22%
CAB | QPSK)
. s .81 BE,0 22.0 146.0
| z 7.08 73.4 258 1320
10248- LTE-TOD (SC-FOMA, 50% RB, 5 MHz, % BAT 740 26.0 2,29 1336 | H12i%
CAB OPSK)
i 581 8.0 220 1460
z 7.98 734 25 6 132.0
10258 LTE-TDD {SC-FDMA, 100% RB, 1.4 X a17 74.0 260 9,34 1336 | +122%
CAM MHz, QPSK)
¥ A1 56,0 20 146.0
F 7.08 T 25,6 1220
10256~ LTE-TOD (SC-FOMA, 100% RE, 1.4 X A8z Th4 %6 0488 | 1363 | 30%
CAA MHz, 16-CAM)
¥ | 7.58 £8.8 257 1494
2| a7 7a.4 263 135.0
Certificate No: ES3-3052_Jul1s Pagz 8of 16
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10247- LTE-TDD [SC-FDMA, 50% RB, 5 MHz, X 8.62 T4.4 26.6 291 1363 | #122%
CAR 16-CAM)

_ ¥ 7.58 6B.8 27 140.4
z 8.78 74.1 26,3 135.0
10224~ LTE-TOD {SC-FDMA, 50% RE, 3 MHz, X | Baoz 74.4 26.6 10.06 | 136.3 | +122%
[of,1:] 16-CIAM) |
¥ 758 65,8 2.7 149.4
z 578 74.1 26.3 135.0
10@262- LTE-TDD (SC-FOMA, 100% RE. 5 MHz, % a.03 72.4 253 0.A3 126.8 2.7 %
CAB 1E-CWAM)
ki 8.01 A7.0 22.0 140.4
z 8.89 720 #5.0 1253
10250 LTE-TDD [(SC-FOMA, 50% RB, 10 MHz, | x 805 72.4 25.3 261 1268 | #122% |
CAB 16-0AM)
¥ a.01 67.9 2.0 140.4
B Fd 8.89 720 25,0 125.3
1025%- LTE-TDD {SC-FDMA, 100% RB, 3 MHz, | X 0.03 72.4 25.3 EET 1268 | 2122 %
CAB 16-QAM)
¥ B.01 67.9 220 140.4
P B.E8 720 25.0 1253
10264~ LTE-TDD {(SC-FDMA, 100% RB, 5 MHz, | X B892 75.0 6.5 8.23 144,56 £3.0%
CAB QPSK)
¥ 7.07 f7.4 215 1345
Z 567 74.3 260 142.4
10252- LTE-TDD (SC-FOMA, 50% RB, 10 MHz, | x 8.7 75.0 6.5 .24 1446 | 2122 %
CAB QPSK)
Y .07 67.4 1.5 1345
z 867 74.3 6.0 142.4
10261- LTE-TDO (SC-FOMA, 100% RE, 3 MHz, ® 8.9 T5.0 6.5 9,24 1446 | #1222 %
CAR OPSK)
i .07 67.4 21.5 1345
o z 867 74.3 26.0 142.4
10265- LTE-TDD [SC-FDMA, 100% RB, 10 x 8.70 731 5.7 982 1347 | £35%
CAB MHz, 16-0AM)
i B.48 88.1 221 1482
F4 9.57 7.8 255 133.2
101562- LTE-TDD {SC-FDMA, 50% RE, 20 MHz, | X .70 73,1 25.7 9.92 1347 | +122%
CAB 16-CAM)
Y B.48 Aa.1 221 148.2
Z 9.57 72.8 265 133.2
10267- LTE-TDD (SC-FDMA, 100% RB, 10 ¥ 879 73z 25.3 9,30 1257 2.7 %
CAB MHz, QPSK)
¥ 7.51 67.9 1.6 1406
z 863 TZT 4.8 124.7
10161- LTE-TDD (SC-FOMA, 50% RB, 20 MHz, | x 8,79 73.2 25.3 9.2B 1257 | #122%
CAB | QPSK)
Y 7.51 670 21.6 140.6
z 863 727 24.9 124.7
10297 LTE-FDD (SC-FOMA, 50% RB, 20 MHz, | % Bl 67.5 20,2 581 1472 | £14%
AR QPSK)
) ¥ 6.21 66,3 16,8 1457
z £.29 67.4 19.8 146.1

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 urcedaintias of Morm X.Y,Z oo not atect the E™-field uncertainly nside TSL (zee Pages 10 and 11).

" Mumerical lingarzation parameter: uncarainty not raquired.

- Uncerainty is delermined wsing the max. deviation from linear response applving rectangular distnbution and is exprassed for the square of tha
faald value.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3052

Calibration Parameter Determined in Head Tissue Simulating Media

= Relative | Conductivity Depth ™ Unc

f (MHz) Permittivity (Sfm) " ConvFX | ConvFY | ConvF2 | Alpha® |  imm) =2}
450 43.5 0.87 6.91 6.91 6.91 0.20 2.33 +13.3%
750 41.9 (.89 647 6.47 6.47 0.28 2.08 +12.0%
835 41.5 Q.80 6.34 6.34 6.34 0.33 1.87 £120%
ano 4.5 0.97 6.23 6.23 6.23 045 1.53 +12.0%
1750 401 1.37 517 517 517 a.52 1.37 +12.0%
1800 40.0 1.40 4.97 447 4.97 .68 1.27 £12.0%
2000 400 1.40 4.95 495 4.95 0.80 1.16 £12.0 %
2450 39.2 1,80 4.40 4.40 4.40 0y7 1.25 +12.0%
2600 39.0 1.6 433 4.23 4.23 oeo | 123 | £120%

© Frequency validity above 300 MHz of + 100 MHz only applies far DABY wi.4 and higher [see Page 2), slse it is restricted 1o £ 50 MHz. The
uncartzinty is the RES af ke CarvF uncerainty at calibration freguency and 1he uncenanty for the indicated frequency band, Frequency validity
berlowe 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 20, 84, 128, 150 and 220 MHz respectively. Abave 5 GHz frequency

wvalidily can be exlended to £ 1710 MHz,

F At frequancies below 3 GHz, the vallgity of lissue parameters (e ard o) can be relaxed to + 10% if iquid compensation formuls is appled o
measured SAR values. Al freguancies above 3 GHz, the validity of tissua parameters (& and o} & restricted fo £ 5%, The uncerainty is the RSS of

{he CorwF uncanainty for indicatad terged bssue parametears,

“ AlphaDepth are determined during calibration, SPEAG warrants that the remaining deviation due {o the boundary afiact after compansation =
always less than £ 1% for frequencies below 3 GHz and below £ 2% for frequencies betwesn 3-6 GHz al any distance larger than half the probe tip
diarmeter fram the boundarny.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3052

Calibration Parameter Determined in Body Tissue Simulating Media

R Relative . | Gonductivity " Depth © Une
f (MHz} Permittivity (Sm) " ConvFX | ConwFY | ConvFZ | Alpha (rmim) (k=2)
4850 56.7 084 7.1 7.1 7.1 0.15 1.78 133 %
750 55.5 0.98 £.15 6.15 6.15 0.53 143 | £120%
B35 55.2 D.87 605 6.06 6.06 0.53 1.41 120 %
200 55.0 1.05 §.03 6.03 6.03 0.33 1.54 +12.0%
1750 53.4 1,49 4.85 4.85 4.85 0.60 1.34 120 %
14900 53.3 1.52 4.67 4.67 4.67 0.55 1.48 +12.0 %
2000 533 1.52 477 477 4.57 0.62 1.46 +12.0 %
2450 52.7 1.95 4.31 4.31 4.31 0.80 1.20 | 2120%
2600 52.5 2.16 4.11 4.11 411 0.80 1.24 +12.0 %

 Fraquency validity abova 300 MHz of £ 100 MHz only apphes lor DASY wi.4 and higher (see Page 2). alsa it s restricted 1o = 50 MHz. The
uncertainly is the RES of the ConvF uncerdainty at calisration frequency and the uncarainty fer the indicaled frequency band, Frequency validity
balow 300 MHz |5 £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, B4, 128, 150 and 220 MHz respeclivaly. Abave 5 GHz Irequency

walidity can be extended o+ 110 MHz.

Fat frequencies below 3 GHz, the validily of tissue paramelers (£ and &) can be ralaxed to 2 10% if liguld compensation lormula is spplisd o
measured SAR values. Ml frequencies above 3 GHz, the validdy of tissue parametears (& and ) is resticled (o # 5%. The uncedainty is the RSS of

the Cony uncertainty for indiceted langet lisswe pararmaters.

* alphaiDapth am delermined during caliration. SPEAG werants thal the remaining devialion ue to the boundary effact after compansation is
always fess than + 1% for frequencies below 3 GHz and befow + 2% for frequencies betwesn 3-6 GHz at any distance anger than hall the probe tip
digmater from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

Y 5"—I_I_f i Bl I I I T I L1 L I i
500 1000 1500 2000 2500 30Co
t [MHz]

= =

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz,R22
- e o
135 45 1 45
w _":,-'nz (-2} u_a-uu '\-nr.. T '_ '*II Iug_ 04 08 DB A
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m g . e 35 et - M3
L] = e I
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARc.q)

(TEM cell , foa= 1900 MHz)
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mol compensated compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= 900 MHz.WGLS RY (H_comf) f= 1750 MHz WGLS R22 (H_com)
an l:h;
| -
:u: ] . | m,| LY
300 B A
20 . .
57 | 5%
15 | |
| 0 i
m !
0 ) | !'i &
] w ) !1 o .;0- o B I:l::I| -_i- _1_0-__ I!-- - ‘{l- »n -3.3.1 o :’E‘ 40
z | & [mm]
= _E] ] =]
arewbzal measand pasaed
Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz
-0 -0&8 -08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: ® 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3052

Other Probe Parameters

Sensor Arrangemant Triangular |
Connector Angle (%) 127.3
Mechanical Surface Detection Mode enabled
Oiptical Surface Detection Made disabled
Probe Overall Length 337 mm
"Prabe Body Dismeter ~ 10mm
[ Tip Langth 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Frabe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommendead Measurement Distance from Surface 3 mm |
Cerlificate Mo: ES3-3052_Jul1s Page 16 af 16
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Certificate Ne: D2450V2-756_Jul15

CALIBRATION CERTIFICATE

Dbject

Calibration procadure(a)

Calibwation date:

D2450V2 - SN:756

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

July 08, 2015

Calitration Equipmant used (M&TE critical for calibration)

lID #

This caliration cartilicate documents the traceabilily to national standards, which realize the physscal wniis of measurerments (SI),
Th measurermants and tha uncertainties with confidence probakility ane given en the lollowing pages and an pad of the cedificate.

Al calibrations have been conducted in the closed laboratary facility: emdronmant temparatura (22 = 3)°C &nd humidity < 70%.

Primary Standands Cal Date [Gertificate Mo.) Scheduled Calibration
Power mater EPM-4428, GBEITLA0704 O7-Oet-14 (Mo, 217-02020) Oet-18
Powar sangor HP B421 4 US3TEeaTas 0F-0ct-14 (Mo, 217-02020) Cel-15
Powear sensor HP 848148 MY 41082317 O7-0ct-14 (Mo, 217-02021) Det-15
Refaranze 20 dB Atenustor SM: 5058 (20k) D1-Apr-15 (Ne. 217-02131) Mar-16
| Typa-M miemateh combinaticn SM: 50472 f DE33T O1-Apr-15 (Mo, 217-02134) Mar-16
Reference Frobe ES30V3 SMN: 3205 F0-Dec14 (Mo ES3-3205_Dec14) Dec-15
DAE4 SM: &1 18-Aug-14 (No. DAE4A-601_Augi4) Aug-15
Sscondary Standards D@ Check Dabe (in house) Schaduled Check
RF genaralor R&S SMT-D8 100005 04-Aug-2d (In house check Oct-13) In house check: Oel-16
Metwiork Analyzer HP 8753E US37390585 54206 18-0c-01 (In house check Oct-14) In hiwsse check: Oct-15
Marma Funciion Sigratune
Calibrated by! Jiben Kastrati Labaratory Tamnimn{__ | i C—A/
Approved by Katja Pokovio Technical Manager

lsgued: July 9, 2015

| This calibration cerificats shall not be reproduced except in full without written approval of the labaratany.

Certificate No: D2450V2-756_Jul1s

Page 1ol 8

Report No: (NIE)
47427RAN.001

Page 51 of 62

2016-01-19



AT4 wireless, S.A.U. P
Parque Tecnolégico de Andalucia, @
¢/ Severo Ochoa n® 2 - 29590 Campanillas - Malaga - Espafia A T4
www.atdwireless.com - C.I.F. A29 507 456 WL 55

o DEKEA compaony

Calibration Laboratory of S,

' ¥, ‘x_.a-’,"‘ S Schwelzerizcher Kalibrierdienst
Schmid & Partner z = c Serviea suisse détalonnage
Engineering AG Ep = Servizio svizzero di taratura
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The Swiss Accreditation Service iz one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
parallel to the body axis.

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

= S5AR measured: SAR measured at the stated antenna input power.

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

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

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

DASY systemn configuration, as far as not given on page 1.
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DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mim with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 3g.2 1.80 mha/m
Measured Head TSL parameters {22.0x02) "C ITO26% 1.B8 mhafim = 6 3%
Head TSL temperature change during test =052 ——— -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Candition
SAR measured 250 mW input power 13.8 W/ko
SAR for neminal Head TSL parameters narmalizad to 1W 53.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measurad 250 mW input power 6.46 Wiy
SAR for nominal Head TSL parametars narmalized te 1W 25.4 Wikg = 16.5 % (k=2)

Body TSL parameters

The following paramaters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°%C 527 1.95 mihoim
Measured Body TSL parameters 22.0+02)°C B2 4+8% 2.03 mho'm + 6 %
Body TSL temperature change during test < 0.5°C - P
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3 Wikg

SAR for nominal Bady TSL paramaters

normalized to 1W

52,1 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

conditicn

SAR measured

250 mW input powear

6.17 Wika

S5AR for nominal Body TSL parameters

normalized to 1W

24.4 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL
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Impeadanca, transformed to feed point 55.00+270Q

Return Loss -24.3d8
Antenna Parameters with Body TSL

Impedance, transfomed to feed point 5240+43[0Q

Return Loss -26.4 dB
General Antenna Parameters and Design

Electrical Delay {one direction) 1.157 ns

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

The dipols is made of standard semirigld coaxial cable. The center conductor of the feeding line is directly connected o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipale arms in order ta improve matching when loaded according to the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affectad by this change. The overall dipale length is still

according 1o the Standard.

Mo excessiva force must be applied to the dipele arms, becausa they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manutactured on

April 22, 2004
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DASY5 Validation Report for Head TSL

Date: 08.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:756

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

Medium parameters used: {= 2450 MHz; o = 1.88 5/m; & =37.9; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI Co3.19-2011)

DASYS52 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601, Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (front); Type: QDOO0F50AA; Serial: 1001
« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 101.3 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.2 W/kg

SAR(I g) = 13.8 Wikg; SAR(I0 g) = 6.46 Wikg

Maximum value of SAR (measured) = 18.0 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 18.0 Wikg = 12.55 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 08.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:756

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

Medium parameters used: £ = 2450 MHz; o = 2.03 $/m; & = 52.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C53.19-2011)

DASY32 Configuration:
o Probe: ES3DV3 - 3N3205; ConvF({4.32, 4.32, 4.32); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 18.08.2014
s Phantom: Flat Phantom 5.0 (back); Type: QDOO0PS0AA; Serial: 1002
o DASYS25288(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference WValue = 9596 V/im; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(1 g) =133 Wikg; SAR(10 g) = 6.17 Wikg

Maximum value of SAR (measured) = 17.6 Wikg

-4.00
-8.00
-12.00
-16.00

-20.00

0 dB = 17.6 Wikg = 12.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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