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1. Applicant information

Applicant: Cuattro, LLC

Address: 3760, Rockymoutain Drv., Loveland, Co. USA, 80538
Telephone: +1 970-775-2247(ext 6003)

Fax: +1 970-775-2247

E-mail: jkKim@cuattro.com

Contact name: Kim Jong-chul

Manufacturer: ISOL

402, Star Tower, 37, Sagimakgol-ro 62beon-gil, Jungwon-gu,

Address: Seongnam-si, Gyeonggi-do, Korea

KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311
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TEL: 827050081021 FAX: 82505299 8311
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KOLAS No.: 231
FCC Site Designation No.: KR0040
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VCCI Site Registration No.: R-3327, G-198, C-3706, T-1849
IC Site Registration No.: 8035A-2
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=ftokp’o
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KCTL Inc.
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3. Identification of Sample

EUT Type Slate

Brand Name Cuattro

Mode of Operation | WLAN 802.11a/b/g/n/ac

Model Number Slate6

Serial Number N/A

Max. Power 16.5 dBm

2412 MHz ~ 2 462 MHz
5180 MHz ~ 5 825 MHz
2412 MHz ~ 2 462 MHz
5180 MHz ~ 5 825 MHz

Tx Freg.Range

Rx Freg.Range

Antenna Type Internal Antenna

Normal \oltage 9V

H/W Version Slate6 1.0
S/W Version UNOEQ 3.7
KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 827050081021 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval
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4.Test Result Summary
4.1 WLAN 2.4G Body SAR
Max. .
TR | oower | tneup | scaling | EUT | SEEEET | NEEY | GSaR | Limit
MHz | Ch. (dBm) ?dBm) (mm) (W/kg) (W/kg) | (Wikg)
2437 6 15.48 155 1.0049 Back 0 0.054 0.054 1.6
4.2 WLAN 5G Body SAR
Max. .
TR | oower | teup | scaling | EUT | SEEEEN | UEY | GSaR | Limit
MHz | Ch. (dBm) f’dBm) (mm) (W/kg) (W/kg) | (Wikg)
5200 40 15.55 16 1.1092 Right 0 0.429 0.476 1.6

* Contain the results of the worst test SAR including battery.

5. Report Overview

This report details the results of testing carried out on the samples listed in section 3, the results contained in this test report do
not relate to other samples of the same product. The manufacturer should ensure that all products in series production are in
conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this test report is used in any configuration other
than that detailed in the test report, the manufacturer must ensure the new configuration complies with all relevant standards

and certification requirements. Any mention of KCTL Inc Wireless lab or testing done by KCTL Icn Wireless lab made in

connection with the distribution or use of the tested product must be approved in writing by KCTL Inc Wireless lab.

6. Test Lab Declaration or Comments

None

7. Applicant Declaration or Comments

None

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311

This test report shall not be reproduced, except in full, without the written approval
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8. Measurement Uncertainty

All measurements and results are recorded and maintained at the laboratory performing the tests and
measurement uncertainties are taken into account when comparing measurements to pass/ fail criteria.

Uncertainty of SAR equipments for measurement 300 MHz to 3 GHz

A b s D e =fidkl £ i=cxgle E
Deescription | Tolerance/ | Probability Diiv. Ci Standard Vi
) IEEE P1528 | Uncertaimty | Distribution uncertaimty | or
Source of Uncertaimty 1 Vel
(03 ~ 3 GHz) =05 (1gh =% (18
Measurement System
Probe calibration(k=1) E21 6.30 N 1 1 6.30 ==
Axial isomopy E22 0.50 R 73 0.7 0.20 =
Hemisphenical isomopy E22 150 R 73 07 1.06 =
Lingarity E24 0.50 124 E] 1 035 ==
Boundary effact E23 1.00 R WE] 1 0.58 =
Svstem detection limits E23 1.04) 124 WE] 1 0.58 ==
Feadout elecronics E21§ 0.30 | 1 1 0.30 =
Flespanse time E27 0.20 E 73 1 046 =
Imtegration time E2% 150 R 73 1 50 =
BF ambéent conditions—naise E&.1 3.00 128 73 1 73 =
et EL g e - =
i - E6.1 3.00 E 73 1 73 =
Probe positioner mechanical E52 0.40 R 173 1 0.33 =
tolerance
Probe positioning with respect o 1 - p— - =
|ptantom shl E43 190 R 1.73 1 g
Extrapolation, interpolation, and
mtegration algorithms for max. E.5 2.00 E 173 1 5 =
SAF evaluation
Test Sample Related
Test sample positioning Es1 471 | 1 1 471 g
Dievice holder umcertainty E4l 3.60 N 1 1 3.60 5
Outpat pawer variation—3AR 662 500 R 173 1 180 =
drift measurement
Phantom and Tissue Parameters
Phantom unsertainty . . . .
(shape and thickness tolerances) E3l 7.50 R e 1 4.33
Liquid condur dvity-measurement - cz ) -
uncertainy E33 53 N 1 054 098 5
Liguid permdttivity-measurement - - . . -
ncertzinty E33 3.07 N 1 0.6 1.54 5
Ligquid conductivity-deviation . : - - -
from target values E3l o R 3 L4 &5
Ligquid permsittivity-deviation . . .- - -
from tarzet values E32 00 128 3 e 3
Combined standard uncertainey RSS 11.28 183
Expanded uncertinty
(95% CONFIDENCE E=1 sy
INTERVAL)
KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
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Uncertainty of SAR equipments for measurement 3 GHz to 6 GHz
A b 2 D ¢ = fid & E i= cxgla E
Diescripfion | Tolerance! | Probability Dhiv. Ci Standard Wi
) . IEEE P1352% | Uncertainty | Distribution nncertainty | or
Source of Uncertaimty val Ve
(3 ~ 6 GHz) =% (1g) =%, (1 g)
Measurement System
[Probe calibration(k=1} Ell 5.30 N 1 1 6.30 o=
| Axial izomopy El1l 0.50 E 3 0.7l 0.0 =
[Hemizpherical isomopy El1l 2450 E 3 0.7l 1.06 =
[Linsaricy E14 0,50 E 1.73 1 033 =
[Boundary effect El3 200 E 1.73 1 115 =
System detection Hmits El5 1.00 E 1.73 1 0.58 =
[Fisadout alacmonics E316 030 N 1 1 030 =
[F.esponse rims El17 080 E 3 1 044 =
[[ntepration fims E31 2450 E 3 1 1.50 =
[F.F ambisnt conditions—nedze Ef.1 300 E 73 1 73 =
JET OO COI T~ = e p—
S Efd.l ER] E 3 1 7 o=
Frove posionar mechanical E.6. 0.50 R 73 1 0.46 =
tolerance
[Probe poesitonms with respect o - . - - -
bbantom shel Ef3 §.70 E 3 1 357
E:trapﬂluﬁﬂn. interpolation, and
intesTadon algorithms for mas. ES5 400 E .73 1 131 o=
SAR. evaluabon
Test Sample Related
Test sample positoning E41 243 ] 1 4.63 a
Drevice holder uncertaingy E41 340 ] 1 3.60 5
[Qutput parwer vanaon—SAR 556.2 5.00 R 73 1 150 =
jdrift measarement
Phantom and Tissue Parameters
[Phantom uncerainty . - - .
:ihﬂ]:e and thickness ED;E[D.D:EE-:' E3il 740 E E 1 436 £
E;Em-_:n;:u:mm'-meaa‘mm £33 Lso a: 0.54 0.08 s
[Liquid permittivity-meas
N T’J N i 123 N 04 T 5
[Liquid conductivity-deviation - i - ' N -
rom target values E3l 5.00 E 3 0.64 185
[Liquid permittivity-deviation . - - - =
rom targer vales E33 500 E 73 0.5 73
Combined standard uncertaingy ESS 12.032 245
Expanded umceriainiy
(95% CONFIDENCE E=2 2103
[MTERWAL)
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9. The SAR Measurement System

B

D —_———

f i e )
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[ o
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|

<SAR System Configuration>

e Astandard high precision 6-axis robot (Staubli RX family) with controller, teach pendant
and software. An arm extension for accommaodating the data acquisition electronics (DAE).

e Adosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in
tissue simulating liquid. The probe is equipped with an optical surface detector system.

*  Adata acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection,

etc. The unit is battery powered with standard or rechargeable batteries. The signal is
optically transmitted to the EOC.

e The Electro-optical converter (EOC) performs the conversion between optical and electrical
of the signals for the digital communication to the DAE and for the analog signal from the
optical surface detection. The EOC is connected to the measurement server.

e The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

e A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

e A computer operating Windows 2000 or Windows XP.

*  DASY4 software.

e Remote control with teach pendant and additional circuitry for robot safety such as warning
lamps, etc.

e The SAM twin phantom enabling testing left-hand and right-hand usage.

e The device holder for handheld mobile phones.

e Tissue simulating liquid mixed according to the given recipes.
e  Validation dipole kits allowing to validate the proper functioning of the system.

KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval
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9.1 Isotropic E-field Probe

Calibration ISO/IEC 17025 calibration service available.

Directivity +0.3 dB in TSL (rotation around probe axis)
0.5 dB in TSL (rotation normal to probe axis)

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm

Compatibility | DASY3, DASY4, DASY52 SAR and higher, EASYA/MRI

ISO/IEC 17025 calibration service available.

Directivity -+ 0.2 dB in TSL (rotation around probe axis)
+0.3 dB in TSL (rotation normal to probe axis)

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diamefer: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

Compatibility DASY3, DASY4, DASY52 SAR and higher, EASYAMRI

KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval
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9.2 Phantom

Vinylester, glass fiber reinforced (VE-GF)

2+ 0.2 mm (6 + 0.2 mm at ear point)

Filling Volume

Accessories

‘Shell Thickness | 2.0+ 0.2 mm (bottom plate)

Filling Volume l liters

KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval
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9.3 Device Holder for Transmitters
Mounting Devices and Adaptors

Mounting Device for Hand-Held
Transmitters

Mounting Device for Laptops

MD4HHTVS5 - Mounting Device for Hand-Held Transmitters

In combination with the Twin SAM V5.0/V5.0¢ or ELI Phantoms, the
Mounting Device for Hand-Held Transmitters enables rotation of the
mounted transmitter device to specified spherical coordinates. At the
heads, the rotation axis is at the ear opening. Transmitter devices can be
easily and accurately positioned according to IEC 62208-1, |IEEE 1528,
FCC, or other specifications. The device holder can be locked for
positioning at different phantom sections (left head, right head, flat).

Material: Polyoxymethylene (POM)

MD4LAPVS - Mounting Device for Laptops and other Body-Worn
Transmitters

In combination with the Twin SAM V5.0/V5.0c or ELI Phantoms, the
Mounting Device (Body-Worn) enables testing of ransmitter devices
according to IEC 62209-2 specifications. The device holder can be locked
for positioning at flat phantom section.

Material: Polyoxymethylene (POM), PET-G, Foam

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311

This test report shall not be reproduced, except in full, without the written approval
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10. System Verification

10.1 Tissue Verification
The dielectric properties for this Tissue Simulant Liquids were measured by using the SPEAG Model DAK3.5 Dielectric

Probe (rates frequency band 200 MHz to 20 GHz) in conjunction with Agilent E5071B Network Analyzer (300 kHz - 8500
MHz). The Conductivity (o) and Permittivity (p) are listed in Table 1.For the SAR measurement given in this report. The

temperature variation of the Tissue Simulant Liquids was (22 + 2) °C.

(I;/Tquz.) TT';Sp“: Limit/Measured Permittivity (p) Conductivity (o) T‘(*fg‘;’

. 52.70£ 5% 195+£5%
Recommended Limit 22+ 2

2450 MSL2450 (50.07~55.34) (1.85~2.05)
Measured, 2015-06-26 52.30 1.98 21.98

L 49.01£5% 530£5%
Recommended Limit 222

5200 MSL5000 (46.56~51.46) (5.04~5.57)
Measured, 2015-06-27 48.42 511 21.73

L 48.88£5% 542+5%
Recommended Limit 22+ 2

5300 MSL5000 (46.44~51.32) (5.15~5.69)
Measured, 2015-06-29 47.93 5.47 22.37

- 48.47+ 5% 577£5%
Recommended Limit 22+ 2

5600 MSL5000 (43.62~53.32) (5.19~6.34)
Measured, 2015-06-30 47.74 5.82 22.31

- 48.20+ 5% 6.00£5%
Recommended Limit 22+ 2

5800 MSL5000 (45.79~50.61) (5.70~6.30)
Measured, 2015-07-01 47.46 6.06 21.81

<Table 1.Measurement result of Tissue electric parameters>
KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
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10.2 Test System Verification

The microwave circuit arrangement for system verification is sketched below picture. The daily system
accuracy verification occurs within the flat section of the SAM phantom. A SAR measurement was performed
to see if the measured SAR was within £ 10% from the target SAR values. The tests were conducted on the
same days as the measurement of the EUT. The obtained results from the system accuracy verification are
displayed in the table Table 2 (A power level of 250 mW was input to the dipole antenna). During the tests, the
ambient temperature of the laboratory was in the range (22 = 2) C,the relative humidity was in the range (50 +
20) % and the liquid depth above the ear/grid reference points was above 15 cm in all the cases. It is seen that
the system is operating within its specification, as the results are within acceptable tolerance of the reference

values.
z y
Spacer X
3D Probe positioner
Field probe
o[ Fiat phantom
N i I
Dipole
Amp Dir. coupler *
Signal
generator — |
!-i!'
Validation | Dipole Ant. | Frequency Tissue Limit/Measurement (Normalized to 1 W)
Kit S/IN (MHz) Type lg 10 g
Recommended Limit 509+ 10% 23.6+10%
D2450V2 895 2450 MSL2450 (Normalized) (45.81 ~ 55.99) (21.24 ~ 25.96)
Measured, 2015-06-26 54.40 25.08
Recommended Limit 7480+ 10 % 20910 %
D5GHzV2 1134 5200 MSL5000 (67.32~82.28) (18.81~22.99)
Measured, 2015-06-27 79.00 22.20
Recommended Limit 755+ 10% 21.0+10%
D5GHzV2 1134 5300 MSL5000 (67.95~83.05) (18.90~23.10)
Measured, 2015-06-29 76.90 21.70
Recommended Limit 7920+ 10 % 21.9+10%
D5GHzV2 1134 5600 MSL5000 (71.28~87.12) (19.71~24.09)
Measured, 2015-06-30 78.20 22.10
Recommended Limit 76.7£10% 21.1+10%
D5GHzV2 1134 5 800 MSL5000 (69.03~84.37) (18.99~23.21)
Measured, 2015-07-01 77.80 22.00
<Table 2.Test System Verification Result>
KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
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11. Operation Configurations

Measurements were performed at the lowest, middle and highest channels of the operating band. The EUT was
set to maximum power level during all tests and at the beginning of each test the battery was fully charged.

KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval
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12. SAR Measurement Procedures

Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift ofthe
device under test in the batch process. The Minimum distance of probe sensors to surfacedetermines the closest
measurement point to phantom surface. The minimum distance of probe sensorsto surface is 2 mm. This distance
cannot be smaller than the Distance of sensor calibration points toprobe tip as defined in the probe properties.

Step 2: Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before doinga fine
measurement around the hot spot. The sophisticated interpolation routines implemented in DASY software can
find the maximum locations even in relatively coarse grids. When an Area Scan hasmeasured all reachable points,
it computes the field maximal found in the scanned area, within a rangeof the global maximum. The range (in dB)
is specified in the standards for compliance testing. Forexample, a 2 dB range is required in IEEE Standard 1528
and IEC 62209 standards, whereby 3 dB is arequirement when compliance is assessed in accordance with the
ARIB standard (Japan). If only oneZoom Scan follows the Area Scan, then only the absolute maximum will be
taken as reference. Forcases where multiple maximums are detected, the number of Zoom Scans has to be
increasedaccordingly.

Area Scan Parameters extracted from KDB 865664 D01 SAR Measument 100 MHz to 6 GHz v01r03.

< 3 GHz 3 GHz
Maximum distance from closest measurement point . R "
. X 5+ 1mm =6 In(2) = 0.5 mm
(geometnc center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° £ 1° 20° + |°
surface normal at the measurement location A A
<2 GHz: < 15 mm 3-4GHz < 12 mm
2-3GHz < 12 mm 4 -6GHz < 10mm
Maximum area scan spanal resolution: AX .., AV When the x or y dunension of the test device. in the
measurement plane onentation, 1s smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement pomt on the test device

KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval
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Step 3: Zoom Scan

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume containingl g and 10
g of simulated tissue. The Zoom Scan measures 5x5x7 points within a cube whose base faces are centered on the
maxima found in a preceding area scanjob within the same procedure. When the measurement is done, the Zoom
Scan evaluates theaveraged SAR for 1 g and 10 g and displays these values next to the job’s label.

Zoom Scan Parameters extracted from KDB 865664 D01 SAR Measument 100 MHz to 6 GHz v01r03.

volume

< 3GHz -3 GHz
<2 GHz: <8 mm 3-4GHz: <5mm’
Maximum zoom scan spatial resolution: AXzoun. AVzeon . _ . . .
2-3GHz: <5mm 4-6GHz: <4 mm
3-4GHz: <4 mm
uniform grid: AZzaon(n) <5 mm 4-5GHz <3 mm
5-6GHz: <2 mm
Ala.\iﬂuu]) zoom scan AZzoom( 1): between 3-4GHz: <3mm
spatial resolution, 1 two points closest <4 mm 4-5GHz: =25 mm
normal to phantom to phantom surlace 5-6GHz: <2 mm
surface graded
grid
[ AZzoam(n=1):
between subsequent < 1.5:AZzgom(n-1)
| pomts
Mii 3-4GHz: =28 mm
Minimum zoom scan . i Sk
X, V. 2 = 30 mm 4-5GHz =25 mm
5

6 GHz: =22 mm
Note: & is the penetration depth of a plane-wave at normal incidence to the tissue medium: see draft standard IEEE
P1528-2011 for details
When zoom scan is required and the reported SAR from the area scan based I-g SAR estimation procedures of
KDB 447498 15 < 1.4 Wkg. = S mm, = 7 mm and < 5 mm zoom scan resolution may be applied. respectively, for
2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz

Step 4: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent powerreference
measurement within the same procedure, and with the same settings. The Power DriftMeasurement gives the field
difference in dB from the reading conducted within the last PowerReference Measurement. This allows a user to

monitor the power drift of the device under test within abatch process. The measurement procedure is the same as
Step 1.

Step 5: Z-Scan
The Z Scan measures points along a vertical straight line. The line runs along the Z-axis of a onedimensionalgrid.

In order to get a reasonable extrapolation, the extrapolated distance should not belarger than the step size in Z-
direction.

* Z Scan Report on Liquid Measure the height Annex A.4 Liquid Depth photo to replace
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13. Test Equipment Information

Test Platform

SPEAG DASY4 System

DASY4 : Version 4.7, Build 80

Version SEMCAD : Version 1.8, Build 186

Location KCTL Lab.

Manufacture SPEAG

Hardware Reference

Equipment Model Serial Number Date of Calibration r?eli(et ((j:i[leit?rgtion
Shield Room Shield Room None N/A N/A
DASY4 Robot RX90BL Speag FO5/51E0A1/A01 N/A N/A
DASY4 Controller RX90BL Speag FO5/51E0A1/C/01 N/A N/A
Phantom SAM Twin Phantom | 1363 N/A N/A
Mounting Device Mounting Device None N/A N/A

DAE DAE4 666 2015-04-28 2016-04-28
Probe EX3DV4 3865 2014-08-25 2015-08-25
Dipole Validation Kits D2450V?2 895 2014-07-24 2016-07-24
Dipole Validation Kits D5GHzV2 1134 2015-05-22 2017-05-22
Network Analyzer E5071B MY42403524 2014-07-15 2015-07-15
Dual Directional Coupler 772D 2839A00719 2014-08-29 2015-08-29
Signal Generator E4438C MY42080486 2015-01-19 2016-01-19
Power Amplifier 2055 BBS3Q7E9I 1005D/C0521 2015-05-22 2016-05-22
Power Amplifier 5190 FE 1012 2014-08-29 2015-08-29
LP Filter LA-30N 40058 2014-08-29 2015-08-29
LP Filter LA-60N 40059 2014-08-28 2015-08-28
Dual Power Meter E4419B GB43312301 2014-07-17 2015-07-17
Power Sensor 8481H 3318A19377 2014-08-30 2015-08-30
Power Sensor 8481H 3318A19379 2014-08-30 2015-08-30
Dielectric Assessment Kit DAK-3.5 1078 2014-08-19 2015-08-19
Humidity/Baro/Temp. MHB-382SD 14036 2015-05-22 2016-05-22

Data Recorder
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14. RF Average Conducted Output Power

14.1 Average Conducted Output Power
14.1.1 WLAN 2.4G_Main Antenna

Data Conducted Powers (dBm)
Mode - -
Rate Low Mid. High
802.11b 1 Mbps 15.38 15.48 15.56
802.11g 6 Mbps 13.39 16.39 13.47
802.11n(HT-20) MCSO0 13.48 16.35 13.47
802.11n(HT-40) MCSO0 13.45 16.42 13.46

14.1.2 WLAN 2.4G_Aux Antenna

Data Conducted Powers (dBm)
Mode - :
Rate Low Mid. High
802.11b 1 Mbps 13.87 14.07 14.01
802.11g 6 Mbps 13.46 16.41 13.41
802.11n(HT-20) MCSO0 13.42 16.28 13.48
802.11n(HT-40) MCSO0 13.44 16.38 13.46

14.1.3 WLAN 5G_Main Antenna

Conducted Powers (dBm)
Mode 5.2G 5.3G 5.6G 5.8G
Low | Mid. | High | Low | Mid. | High | Low | Mid. | High | Low | Mid. | High
802.11a_6 Mbps 15.64 | 15.72 | 1543 | 15.39 | 1559 | 15.71 | 16.39 | 16.41 | 16.17 | 16.37 | 16.41 | 16.45
802.11n(HT-20) MCSO | 15.61 | 15.48 | 1537 | 1535 | 1554 | 1568 | 16.38 | 16.33 | 16.16 | 16.17 | 16.09 | 16.34
802.11n(HT-40)_MCSO | 15.18 | 15.09 - 15.18 | 15.36 - 16.23 | 16.04 | 16.07 | 16.14 - 16.18
802.11ac(HT-20)_VHTO - - - - - - - 16.28
802.11ac(HT-40)_VHTO - - - - - - - 16.42
802.11ac(HT-80)_VHTO - 10.46 - - 10.57 - 16.11 | 1645 | 16.15 - 13.86

14.1.4 WLAN 5G_Aux Antenna

Conducted Powers (dBm)
Mode 5.2G 5.3G 5.6G 5.8G
Low | Mid. | High | Low | Mid. | High | Low | Mid. | High | Low | Mid. | High
802.11a_6 Mbps 15.69 | 15.55 | 15.60 | 15.62 | 15.77 | 15.86 | 16.42 | 16.46 | 16.37 | 16.34 | 16.42 | 16,57
802.11n(HT-20)_MCSO | 1585 | 1572 | 1561 | 1567 | 1559 | 1568 | 16.39 | 16.42 | 16.34 | 16.23 | 16.44 | 16.43
802.11n(HT-40)_MCSO | 1542 | 1541 - 154 | 15.43 - 16.45 | 16.37 | 16.42 | 16.36 - 16.44
802.11ac(HT-20)_VHTO - - - - - - - 16.32
802.11ac(HT-40)_VHTO - - - - - - - 16.29
802.11ac(HT-80)_VHTO - 10.73 - - 10.84 - 16.36 | 16.40 | 16.16 - 13.76
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14.2 Max. tune up power

14.2.1 WLAN 2.4G

Mode Target Power Tolerance Max. Allowed Power
(dBm) (dB) (dBm)
1/11 14.0 15 15.5
IEEE 802.11b
other 14.0 15 15.5
1/11 12.0 15 135
IEEE 802.11¢
other 15.0 15 16.5
1/11 12.0 +15 135
IEEE 802.11n(HT-20)
other 15.0 +15 16.5
3/6 12.0 £15 135
IEEE 802.11n(HT-40)
other 15.0 +15 16.5
14.2.2 WLAN 5.2G/5.3G
Mode Target Power Tolerance Max. Allowed Power
(dBm) (dB) (dBm)
IEEE 802.11a 14.5 +15 16.0
IEEE 802.11n(HT-20) 14.5 +15 16.0
IEEE 802.11n(HT-40) 14.0 +15 15.5
IEEE 802.11ac(HT-80) 9.5 +15 11.0
14.2.3 WLAN 5.6G
Mode Target Power Tolerance Max. Allowed Power
(dBm) (dB) (dBm)
IEEE 802.11a 15.0 +15 16.5
IEEE 802.11n(HT-20) 15.0 +15 16.5
IEEE 802.11n(HT-40) 15.0 +15 16.5
IEEE 802.11ac(HT-20) 15.0 +15 16.5
IEEE 802.11ac(HT-40) 15.0 +15 16.5
IEEE 802.11ac(HT-80) 15.0 +15 16.5
14.2.4 WLAN 5.8G
Mode Target Power Tolerance Max. Allowed Power
(dBm) (dB) (dBm)
IEEE 802.11a 15.0 +15 16.5
IEEE 802.11n(HT-20) 15.0 +15 16.5
IEEE 802.11n(HT-40) 15.0 15 16.5
IEEE 802.11ac(HT-80) 125 15 14.0
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15. SAR Test Results
15.1 WLAN 2.4G Main Ant. Body SAR

Frequency Average ihS . Separation | Measured | Scaled 1gSAR
tune up Scaling EUT . S
Power ower Factor Position Distance 19 SAR 19 SAR Limit
MHz | Ch. (dBm) ? dBm) (mm) (W/kg) (Wikg) | (W/kg)
2437 | 6 15.48 15.5 1.0049 Back 0 0.054 0.054
2437 6 15.48 155 1.0049 Top 0 0.000 0.000
2437 6 15.48 155 1.0049 Left 0 0.000 0.000 1.6
2437 6 15.48 155 1.0049 Right 0 0.030 0.030
2437 6 15.48 155 1.0049 Bottom 0 0.020 0.020
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.

* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for SAR
measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required. Otherwise, SAR
is evaluated at the next highest measured output power channel. When any reported SAR is > 1.2 W/kg,
SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required when the highest
reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output power and it
is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.

* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away
from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer
transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation
for the front surface of tablet display screens are generally not necessary, except for tablets that are designed
to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication 616217 D04
v01r01.
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15.2 WLAN 2.4G Aux Ant. Body SAR

Frequency Average tuMn:ﬁp sestfing EUT Separation | Measured |  Scaled 19 SAR
MHz | ch. (Pdoévrﬁ; power Factor | Position Dz:?]?; € 1(3\/?@ ? 1(3\/?@ ';2 (\IRI/?;I;)
(dBm)
2437 6 1541 155 1.0209 Back 0 0.049 0.050
2437 6 15.41 15.5 1.0209 Top 0 0.000 0.000
2437 6 15.41 15.5 1.0209 Left 0 0.002 0.002 1.6
2437 6 15.41 15.5 1.0209 Right 0 0.013 0.013
2437 6 15.41 15.5 1.0209 Bottom 0 0.001 0.001
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.
* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required.
Otherwise, SAR is evaluated at the next highest measured output power channel. When any reported SAR
is > 1.2 W/kg, SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required
when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and it is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.
* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away

from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer

transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation

for the front surface of tablet display screens are generally not necessary, except for tablets that are
designed to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication
616217 D04 v01r01.
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15.3 WLAN 5.2G Main Ant. Body SAR

Frequency Average tuMn:ﬁp sestfing EUT Separation | Measured |  Scaled 19 SAR
Power o Distance 19 SAR 19 SAR Limit

MHz | Ch. (dBm) E)(;)I;v;; Factor Position (mm) (Wikg) (W/kg) (W/kg)
5200 40 15.72 16.0 1.0666 Back 0 0.085 0.091
5200 40 15.72 16.0 1.0666 Top 0 0.000 0.000
5200 40 15.72 16.0 1.0666 Left 0 0.016 0.017 1.6
5200 40 15.72 16.0 1.0666 Right 0 0.412 0.439
5200 40 15.72 16.0 1.0666 Bottom 0 0.047 0.050
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.
* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required.
Otherwise, SAR is evaluated at the next highest measured output power channel. When any reported SAR
is > 1.2 W/kg, SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required
when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and it is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.
* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away

from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer

transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation

for the front surface of tablet display screens are generally not necessary, except for tablets that are

designed to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication
616217 D04 v01r01.
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15.4 WLAN 5.2G Aux Ant. Body SAR

Frequency Average tuMn:ﬁp sestfing EUT Separation | Measured | Scaled 19 SAR
Power o Distance 19 SAR 19 SAR Limit

MHz | Ch. (dBm) E)(;)I;v;; Factor Position (mm) (Wikg) (W/kg) (W/kg)
5200 40 15.55 16.0 1.1092 Back 0 0.084 0.093
5200 40 15.55 16.0 1.1092 Top 0 0.005 0.006
5200 40 15.55 16.0 1.1092 Left 0 0.004 0.004 1.6
5200 40 15.55 16.0 1.1092 Right 0 0.429 0.476
5200 40 15.55 16.0 1.1092 Bottom 0 0.017 0.019
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.
* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required.
Otherwise, SAR is evaluated at the next highest measured output power channel. When any reported SAR
is > 1.2 W/kg, SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required
when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and it is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.
* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away

from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer

transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation

for the front surface of tablet display screens are generally not necessary, except for tablets that are

designed to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication
616217 D04 v01r01.

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 827050081021 FAX: 825052998311

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




KCTL

http://iwww.kctl.co.kr

Report No.: KCTL15-FA0001
Page: 25 of 95

15.5 WLAN 5.3G Main Ant. Body SAR

Frequency Average ihS . Separation | Measured | Scaled 1gSAR
tune up Scaling EUT . S
Power power Factor Position Distance 19 SAR 19 SAR Limit

MHz | Ch. (dBm) (dBm) (mm) (W/kg) (Wikg) | (W/kg)
5300 60 15.59 16.0 1.0990 Back 0 0.111 0.122
5300 60 15.59 16.0 1.0990 Top 0 0.000 0.000
5300 60 15.59 16.0 1.0990 Left 0 0.000 0.000 1.6
5300 60 15.59 16.0 1.0990 Right 0 0.319 0.351
5300 60 15.59 16.0 1.0990 Bottom 0 0.058 0.064
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.
* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required.
Otherwise, SAR is evaluated at the next highest measured output power channel. When any reported SAR
is > 1.2 W/kg, SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required
when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and it is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.
* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away

from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer

transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation

for the front surface of tablet display screens are generally not necessary, except for tablets that are
designed to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication
616217 D04 v01r01.
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15.6 WLAN 5.3G Aux Ant. Body SAR

Frequency Average ihS . Separation | Measured | Scaled 1gSAR
tune up Scaling EUT . S
Power power Factor Position Distance 19 SAR 19 SAR Limit

MHz | Ch. (dBm) (dBm) (mm) (W/kg) (Wikg) | (W/kg)
5300 60 15.77 16.0 1.0544 Back 0 0.128 0.135
5300 60 15.77 16.0 1.0544 Top 0 0.000 0.000
5300 60 15.77 16.0 1.0544 Left 0 0.000 0.000 1.6
5300 60 15.77 16.0 1.0544 Right 0 0.265 0.279
5300 60 15.77 16.0 1.0544 Bottom 0 0.007 0.007
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.
* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required.
Otherwise, SAR is evaluated at the next highest measured output power channel. When any reported SAR
is > 1.2 W/kg, SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required
when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and it is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.
* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away

from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer

transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation

for the front surface of tablet display screens are generally not necessary, except for tablets that are

designed to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication
616217 D04 v01r01.
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15.7 WLAN 5.6G Main Ant. Body SAR

Frequency Average tuMn:ﬁp sestfing EUT Separation | Measured |  Scaled 19 SAR
Power o Distance 19 SAR 19 SAR Limit

MHz | Ch. (dBm) E)(;)I;v;; Factor Position (mm) (Wikg) (W/kg) (W/kg)
5580 | 116 16.41 16.5 1.0209 Back 0 0.123 0.126
5580 | 116 16.41 16.5 1.0209 Top 0 0.000 0.000
5580 | 116 16.41 16.5 1.0209 Left 0 0.000 0.000 1.6
5580 | 116 16.41 16.5 1.0209 Right 0 0.303 0.309
5580 | 116 16.41 16.5 1.0209 Bottom 0 0.077 0.079
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.
* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required.
Otherwise, SAR is evaluated at the next highest measured output power channel. When any reported SAR
is > 1.2 W/kg, SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required
when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and it is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.
* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away

from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer

transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation

for the front surface of tablet display screens are generally not necessary, except for tablets that are

designed to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication
616217 D04 v01r01.

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 827050081021 FAX: 825052998311

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




KCTL

http://iwww.kctl.co.kr

Report No.: KCTL15-FA0001
Page: 28 of 95

15.8 WLAN 5.6G Aux Ant. Body SAR

Frequency Average ihS . Separation | Measured | Scaled 1gSAR
tune up Scaling EUT . S
Power power Factor Position Distance 19 SAR 19 SAR Limit

MHz | Ch. (dBm) (dBm) (mm) (W/kg) (Wikg) | (W/kg)
5580 | 116 16.46 16.5 1.0093 Back 0 0.122 0.123
5580 | 116 16.46 16.5 1.0093 Top 0 0.000 0.000
5580 | 116 16.46 16.5 1.0093 Left 0 0.000 0.000 1.6
5580 | 116 16.46 16.5 1.0093 Right 0 0.140 0.141
5580 | 116 16.46 16.5 1.0093 Bottom 0 0.000 0.000
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.
* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required.
Otherwise, SAR is evaluated at the next highest measured output power channel. When any reported SAR
is > 1.2 W/kg, SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required
when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and it is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.
* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away

from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer

transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation

for the front surface of tablet display screens are generally not necessary, except for tablets that are

designed to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication
616217 D04 v01r01.
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15.9 WLAN 5.8G Main Ant. Body SAR

Frequency Average tuMn:ﬁp sestfing EUT Separation | Measured |  Scaled 19 SAR
Power o Distance 19 SAR 19 SAR Limit

MHz | Ch. (dBm) E)(;)I;v;; Factor Position (mm) (Wikg) (W/kg) (W/kg)
5785 | 157 16.41 16.5 1.0209 Back 0 0.108 0.110
5785 | 157 16.41 16.5 1.0209 Top 0 0.000 0.000
5785 | 157 16.41 16.5 1.0209 Left 0 0.000 0.000 1.6
5785 | 157 16.41 16.5 1.0209 Right 0 0.143 0.146
5785 | 157 16.41 16.5 1.0209 Bottom 0 0.051 0.052
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.
* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required.
Otherwise, SAR is evaluated at the next highest measured output power channel. When any reported SAR
is > 1.2 W/kg, SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required
when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and it is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.
* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away

from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer

transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation

for the front surface of tablet display screens are generally not necessary, except for tablets that are

designed to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication
616217 D04 v01r01.
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15.10 WLAN 5.8G Aux Ant. Body SAR

Frequency Average tuMn:ﬁp seslfing EUT Separation | Measured |  Scaled 19 SAR
Power o Distance 19 SAR 19 SAR Limit

MHz | Ch. (dBm) E)(;)I;v;; Factor Position (mm) (Wikg) (W/kg) (W/kg)
5785 | 157 16.42 16.5 1.0186 Back 0 0.121 0.123
5785 | 157 16.42 16.5 1.0186 Top 0 0.000 0.000
5785 | 157 16.42 16.5 1.0186 Left 0 0.000 0.000 1.6
5785 | 157 16.42 16.5 1.0186 Right 0 0.191 0.195
5785 | 157 16.42 16.5 1.0186 Bottom 0 0.025 0.025
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB Publication
447498 D01 v05r02.
* For WLAN 2.4 GHz, the highest measured maximum output power channel for DSSS was selected for
SAR measurement. When the reported SAR is <= 0.8 W/kg, no further SAR testing is required.
Otherwise, SAR is evaluated at the next highest measured output power channel. When any reported SAR
is > 1.2 W/kg, SAR is required for the third channel. For OFDM modes (802.11g/n), SAR is not required
when the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum
output power and it is <= 1.2 W/kg per KDB Publication 248227 D01 v02r01.
* Exposures from antennas through the front (top) surface of the display section of a full-size tablet, away

from the edges, are generally limited to the user’s hands. Exposures to hands for typical consumer

transmitters used in tablets are not expected to exceed the extremity SAR limit; therefore, SAR evaluation

for the front surface of tablet display screens are generally not necessary, except for tablets that are

designed to require continuous operations with the hand(s) next to the antenna(s) per KDB Publication
616217 D04 v01r01.
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15.11 Simultaneous Transmission SAR Analysis
Wi-Fi Radio cannot transmit simultaneously with Bluetooth Radio.

15.12 Standalone SAR test exclusion considerations
1) The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances
< 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -
[f(GHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where

* Bluetooth
3.98 mW/5 mm -1.575 =1.254

* f(GHz) is the RF channel transmit frequency in GHz

* Power and distance are rounded to the nearest mW and mm before calculation
* The result is rounded to one decimal place for comparison

* 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below

The test exclusions are applicable only when the minimum test separation distance is < 50 mm and for
transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is
<5 mm, a distance of 5 mm according to 5) in section 4.1 is applied to determine SAR test exclusion.
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16. Test System Verification Results

System check for 2450 MHz(2015-06-26)
Procedure Name: d=10mm, Pin=250mW

Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; 6 = 1.98 mho/m; & = 52.3; p = 1000 kg/m®
Phantom section: Flat Section
DASY4 Configuration:
e Probe: EX3DV4 - SN3865; ConvF(7.56, 7.56, 7.56); Calibrated: 2014-08-25
o Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn666; Calibrated: 2015-04-28
e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220
e Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=250mW/Area Scan (81x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 21.3 mW/g

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

Reference Value = 102.0 VV/m; Power Drift = -0.030 dB

Peak SAR (extrapolated) = 29.5 W/kg

SAR(1 g) = 13.6 mW/g; SAR(10 g) = 6.27 mW/g

Maximum value of SAR (measured) = 21.3 mW/g

dB
0.000

-4.64

-9.28

-13.9

-18.6

-23.2
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System check for 5200 MHz(2015-06-27)
Procedure Name: d=10mm, Pin=100mW, f=5200 MHz

Frequency: 5200 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5200 MHz; ¢ = 5.11 mho/m; & = 48.4; p = 1000 kg/m?
Phantom section: Flat Section

DASY4 Configuration:

o Probe: EX3DV4 - SN3865; ConvF(4.74, 4.74, 4.74); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

o Phantom: ELI v5.0; Type: QDOVAO02AA,; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=100mW, f=5200 MHz/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 17.3 mW/g

d=10mm, Pin=100mW, f=5200 MHz/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=5mm

Reference Value = 60.8 VV/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 37.2 W/kg

SAR(1 g) = 7.9 mWI/g; SAR(10 g) = 2.22 mW/g

Maximum value of SAR (measured) = 16.3 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0
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System check for 5300 MHz(2015-06-26)
Procedure Name: d=10mm, Pin=100mW, f=5300 MHz

Frequency: 5300 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5300 MHz; ¢ = 5.47 mho/m; & = 47.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(4.52, 4.52, 4.52); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

e Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=100mW, f=5300 MHz/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 17.4 mW/g

d=10mm, Pin=100mW, f=5300 MHz/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=5mm

Reference Value = 59.3 VV/m; Power Drift = -0.042 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 7.69 mW/g; SAR(10 g) = 2.17 mW/g

Maximum value of SAR (measured) = 15.8 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0
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System check for 5600 MHz(2015-06-30)
Procedure Name: d=10mm, Pin=100mW, f=5600 MHz

Frequency: 5600 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5600 MHz; ¢ = 5.82 mho/m; & = 47.7; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(3.96, 3.96, 3.96); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=100mW, f=5600 MHz/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 16.7 mW/g

d=10mm, Pin=100mW, f=5600 MHz/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=5mm

Reference Value = 53.0 V/m; Power Drift = 0.040 dB

Peak SAR (extrapolated) = 40.0 W/kg

SAR(1 g) = 7.82 mW/g; SAR(10 g) = 2.21 mW/g

Maximum value of SAR (measured) = 16.6 mW/g

dB
0.000

-10.0
-20.0 :

P
| 0' .
30.0 y

/

-40.0

-50.0
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System check for 5800 MHz(2015-07-01)
Procedure Name: d=10mm, Pin=100mW, f=5800 MHz

Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; ¢ = 6.06 mho/m; & = 47.5; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(4.29, 4.29, 4.29); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=100mW, f=5800 MHz/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 16.7 mW/g

d=10mm, Pin=100mW, f=5800 MHz/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=5mm

Reference Value = 55.6 VV/m; Power Drift = 0.054 dB

Peak SAR (extrapolated) = 39.1 W/kg

SAR(1g) =7.78 mW/g; SAR(10 g) = 2.2 mW/g

Maximum value of SAR (measured) = 16.7 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0
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17. Test Results

#1 WLAN 2.4G Main Ant. Body SAR
Procedure Name: 802.11g_Ch.6_f.2 437_Body Back_Gap 0 mm

Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 6 = 1.97 mho/m; & = 52.3; p = 1000 kg/m?
Phantom section: Flat Section
DASY4 Configuration:
e Probe: EX3DV4 - SN3865; ConvF(7.56, 7.56, 7.56); Calibrated: 2014-08-25
o Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn666; Calibrated: 2015-04-28
o Phantom: ELI v5.0; Type: QDOVAO02AA,; Serial: TP:1220
e Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11g Ch.6_f.2 437_Body Back_Gap 0 mm/Area Scan (141x201x1): Measurement grid: dx=20mm,
dy=20mm
Maximum value of SAR (interpolated) = 0.071 mW/g

802.11g _Ch.6_f.2 437_Body Back_Gap 0 mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 1.72 VV/m; Power Drift = 0.101 dB

Peak SAR (extrapolated) = 0.110 W/kg

SAR(1 g) = 0.054 mW/g; SAR(10 g) = 0.032 mW/g

Maximum value of SAR (measured) = 0.075 mW/g

mW/g
0.075

0.062

0.049

0.035

0.022

0.009
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#2 WLAN 2.4G Aux Ant. Body SAR
Procedure Name: 802.11g_Ch.6_f.2 437_Body Back_Gap 0 mm

Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.97 mho/m; & = 52.3; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(7.56, 7.56, 7.56); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

o Phantom: ELI v5.0; Type: QDOVAQO02AA,; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11g Ch.6_f.2 437_Body Back_Gap 0 mm/Area Scan (81x71x1): Measurement grid: dx=20mm,
dy=20mm
Maximum value of SAR (interpolated) = 0.064 mW/g

802.11g_Ch.6_f.2 437_Body Back_Gap 0 mm/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.32 VV/m; Power Drift = -0.150 dB

Peak SAR (extrapolated) = 0.083 W/kg

SAR(1 g) = 0.049 mW/g; SAR(10 g) = 0.031 mW/g

Maximum value of SAR (measured) = 0.064 mW/g

mWi/g
0.064

0.053

0.041

0.030

0.018

0.007
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#3_WLAN 5.2G Main Ant. Body SAR
Procedure Name: 802.11a_Ch.40_f.5 200_Body Right_Gap 0 mm

Frequency: 5200 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5200 MHz; ¢ = 5.11 mho/m; & = 48.4; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

o Probe: EX3DV4 - SN3865; ConvF(4.74, 4.74, 4.74); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11a_Ch.40_f.5200 Body Right_Gap 0 mm/Area Scan (141x241x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.747 mW/g

802.11a_Ch.40 _f.5200 Body Right_Gap 0 mm/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 0.000 V/m; Power Drift = 0.000 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR(1 g) =0.412 mW/g; SAR(10 g) = 0.168 mW/g.

Maximum value of SAR (measured) = 0.750 mW(/g

mW/g
0.750

0.600

0.450

0.300

0.150

0.000
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#4 WLAN 5.2G Aux Ant. Body SAR
Procedure Name: 802.11a_Ch.40_f.5 200_Body Right_Gap 0 mm

Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f= 5200 MHz; ¢ = 5.11 mho/m; & = 48.4; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

o Probe: EX3DV4 - SN3865; ConvF(4.74, 4.74, 4.74); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11a_Ch.40_f.5200 Body Right_Gap 0 mm/Area Scan (141x201x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.777 mWI/g

802.11a_Ch.40 _f.5200 Body Right_Gap 0 mm/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 1.30 VV/m; Power Drift = 0.197 dB

Peak SAR (extrapolated) = 1.53 W/kg

SAR(1 g) = 0.429 mW/g; SAR(10 g) = 0.179 mW/g

Maximum value of SAR (measured) = 0.765 mW/g

mW/g
0.777

0.622

0.466

0.31

0.155

0.000
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#5 WLAN 5.3G Main Ant. Body SAR
Procedure Name: 802.11a_Ch.60_f.5 300_Body Right_Gap 0 mm

Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; ¢ = 5.47 mho/m; & = 47.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(4.52, 4.52, 4.52); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11a_Ch.60_f.5 300 Body Right_Gap 0 mm/Area Scan (101x141x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.598 mW/g

802.11a_Ch.60_f.5 300 Body Right_Gap 0 mm/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 1.59 VV/m; Power Drift = -0.128 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) = 0.319 mW/g; SAR(10 g) = 0.129 mW/g

Maximum value of SAR (measured) = 0.583 mW(/g

mW/g
0.583

0.466

0.350

0.233

0.117

0.000
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#6_WLAN 5.3G Aux Ant. Body SAR
Procedure Name: 802.11a_Ch.60_f.5 300_Body Right_Gap 0 mm

Frequency: 5300 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5300 MHz; ¢ = 5.47 mho/m; & = 47.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(4.52, 4.52, 4.52); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11a_Ch.60_f.5 300 Body Right_Gap 0 mm/Area Scan (101x141x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.471 mW/g

802.11a_Ch.60_f.5 300 Body Right_Gap 0 mm/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 1.68 VV/m; Power Drift = 0.127 dB

Peak SAR (extrapolated) = 0.990 W/kg

SAR(1 g) = 0.265 mW/g; SAR(10 g) = 0.108 mW/g

Maximum value of SAR (measured) = 0.480 mW(/g

mWi/g
0.480

0.384
o 0.288
0.192

0.096

0.000
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#7_WLAN 5.6G Main Ant. Body SAR
Procedure Name: 802.11a_Ch.116_f.5 580_Body Right_Gap 0 mm

Frequency: 5580 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5580 MHz; ¢ = 5.74 mho/m; & = 47.8; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(3.96, 3.96, 3.96); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11a_Ch.116 _f.5580 Body Right_Gap 0 mm/Area Scan (151x211x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.551 mW/g

802.11a_Ch.116 _f.5580 Body Right_Gap 0 mm/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 3.38 VV/m; Power Drift = 0.143 dB

Peak SAR (extrapolated) = 1.03 W/kg

SAR(1 g) = 0.303 mW/g; SAR(10 g) = 0.137 mW/g

Maximum value of SAR (measured) = 0.533 mW(/g

mWig
0.533

0.428

0.323

0.219

0.114

0.009
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#8_ WLAN 5.6G Aux Ant. Body SAR
Procedure Name: 802.11a_Ch.116_f.5 580_Body Right_Gap 0 mm

Frequency: 5580 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5580 MHz; ¢ = 5.74 mho/m; & = 47.8; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(3.96, 3.96, 3.96); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11a_Ch.116 _f.5580 Body Right_Gap 0 mm/Area Scan (151x211x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.272 mW/g

802.11a_Ch.116 _f.5580 Body Right_Gap 0 mm/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 0.000 V/m; Power Drift = 0.000 dB

Peak SAR (extrapolated) = 0.636 W/kg

SAR(1 g) = 0.140 mW/g; SAR(10 g) = 0.054 mW/g

Maximum value of SAR (measured) = 0.283 mW/g

mW/g
0.283

0.226

0.170

0.113

0.057

0.000
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#9 WLAN 5.8G Main Ant. Body SAR
Procedure Name: 802.11a_Ch.157_f.5 785_Body Right_Gap 0 mm

Frequency: 5785 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5785 MHz; 6 = 6.03 mho/m; & = 47.5; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(4.29, 4.29, 4.29); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11a_Ch.157 f.5785 Body Right_Gap 0 mm/Area Scan (151x211x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.301 mW/g

802.11a_Ch.157 f.5785 Body Right_Gap 0 mm/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 1.99 VV/m; Power Drift = 0.014 dB

Peak SAR (extrapolated) = 0.502 W/kg

SAR(1 g) = 0.143 mW/g; SAR(10 g) = 0.059 mW/g

Maximum value of SAR (measured) = 0.267 mW/g

mW/g
I 0.267
g 0.214

0.160

0.107

0.053

0.000
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#10_WLAN 5.8G Aux Ant. Body SAR
Procedure Name: 802.11a_Ch.157_f.5 785_Body Right_Gap 0 mm

Frequency: 5785 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5785 MHz; 6 = 6.03 mho/m; & = 47.5; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

e Probe: EX3DV4 - SN3865; ConvF(4.29, 4.29, 4.29); Calibrated: 2014-08-25

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn666; Calibrated: 2015-04-28

e Phantom: ELI v5.0; Type: QDOVAQO02AA; Serial: TP:1220

o Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11a_Ch.157 f.5785 Body Right_Gap 0 mm/Area Scan (151x211x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.331 mW/g

802.11a_Ch.157 f.5785 Body Right_Gap 0 mm/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 1.93 VV/m; Power Drift = 0.096 dB

Peak SAR (extrapolated) = 0.825 W/kg

SAR(1 g) = 0.191 mW/g; SAR(10 g) = 0.076 mW/g

Maximum value of SAR (measured) = 0.353 mW(/g

mW{g
0.353

0.283

0.212

0.142

0.071

0.001
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Annex A. Photographs

Annex A.1 EUT

Front View

Back View
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Right side View

Left side View
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Top side View

Bottom side View
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Annex A.2 Photographs of Test Setup
| -_

Photograph of the SAR measurement System
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Annex A.3 Test Position

R

(a)Body_Back

(b) Body_Top
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(c)Body_Left

(d) Body_Right
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(e)Body_Bottom

(F) System Check 2.4G
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(g) System Check 5G
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Annex A.4 Liquid Depth

MSL 2450

MSL5000
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Annex B. Calibration certificate

Annex B.1 Probe Calibration certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 1004 Zurich, Switzerland

Accrediied by e Swiss Accrediuton Service [SAS)
The Swiss Accreditation Servica is one of the signstories to the EA

Nultlisteral Agresment for the

of

isciar Kkl

c Service suasne d'éatonnage
Secvizio svizzero di taratura
Swiss Calibeation Service

Accraditation No.: SCS 108

L

Corstticate o: EX3-3865_Aug14

[CALIBRATION CERTIFICATE

Objct

Caliveason proceduros)

Catbeation date:

This ¢ ) cenfcate d

EX3DV4 - SN:3865

QA CAL-01.39, QA CAL-12.v8, QA CAL-14.v4, QA CAL-23.v5,

QA CAL-2546

Calibration procedure for dosimetnic E-field probes

August 25, 2014

Al cabbrations fave Bean conductod in the ciosss

e

10 naticoa standards. which feaize 1he physcal unids of measuraments [S1)

y Fanslty el prre

Calbration Equpment usec (MATE crtoal for cakbration)

The masswraments and the unceriainties with confidenca protabiity wa given on B Tokowing pages and ana part of Ihe cenficaln

{22 £ 3)°C and bumisty < 10%

Fvnn'w;: ﬁmw:-m

12} Cal Datn (Cotifcate No. ) Scheauled Catbration
Power meter E44198 G841223874 CO-Apr-34 {No. 217-01011) Apr-15
Power sensor E44124 MYA 1480087 03-Ape-14 [No, 217-01811) Apr1s
Roference 3 dB Allenuator SN: 55058 (32) CG-Apr14 {No. 217-09015) Ape-15
Reference 20 dB Atlerwalor SN: S8277 (20} @-Apr-14 [No. 217-01518) Apras
ool 30 98 Atlareston SN: 55129 {3m) Q3-Apr-14 (Ne. 217-01820| Apr-15
Reforence Probe ESI0V2___| SK: 3012 30.0ec.13 (No. ES3.3013 Decta) | Doc-14
DAEA SN 560 13-Dwc-13 (No. DAE4-6E0_ Dwec13) Dec-14
Secorfary Standids 0 Check Cule {n house) Schodued Creck
RF generator H° B548C US3642001700 £A00-949 (in house chack Agr-13) L In house chick. Ape-16
Network Analyzes WP 8753E | US373200085 1200801 (in house check Oct-43) | In house check: Dct-14
Name Function
Gubbrsted try Chuto Lnitdar Laboratary Yechsidan
Agoraeed by Kalfa Pokovie:

Certificate No: EX3-3865_Aug14
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Calibration Laboratory of

§  Schsizerischer Kafr
Schmid & Pariner G Service suisse détslonnage
Engineering AG g Servizo svizzoro di taratura
Zeughousstrasse €3, 3004 Zurich, Switzerand Swiss Caldration Service
Aczredited by the Swiss Accredkation Senvos (SAS) Accreditation No.: SCS 108
Tha Swiss Accredtation Service is one of the signatories o the EA
Multilstural Agreseent for the recognition of calibration certificates
Glossary:
TSL fissue simulating liquid
NORMx.y,z sensilivity in free space
ConvF sensitivity in TSL / NORMx.y,z
Dece diode comprassion point
CF crest factor (1/duty_cycle) of the RF signal
AB.C.D moduation dependent linearization parameters
Polarization ¢ @ rotation around probe axis
Polarization § 8 rotation around an s that is in the plane noemal to probe axis (8l measurement center),
|.2., 8 =0 5 normal to probe axis
Connector Angle information used in DASY system to align prebe sensor X to the robot coordinate system

Calibration Is Performed According to the Following Standards:
a8) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Ahsorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013
b) IEC 62209-1, “Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devicas used in close
proximaty to the ear (frequency range of 300 MHz to 3 GHz)", February 2006

Molhods Applied and Interpretation of Parameters:
NORMx,y.z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-ce%; f > 1800 MHz- R22 waveguide),
NORMzx.y,z are oniy intarmediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*fiekd
uncertainty inside TSL (see below ConvF).

o NORM{TIx.Y,2 » NORMx,y.2 * frequency_response (see Frequency Reeponse Chart). This inearization is
implemented in DASY4 software varsions lster than 4.2, The uncartainty of the frequency responsa s Included
in the stated uncertainty of Convi

o DCPxy,z: DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal (no uncertainty requirec). DCP does not depend on frequency nor media.

« PAR:PAR B3 the Peak to Average Ratio that is not callbrated but determined basad on the signal

charscteristics
o Axyz Bryz Cxyz Oxyz: VRx.y.z A B, C, D are numencal nearization parameters assessed basad on
the data of power sweep loc specific madulation signal. The par ters do nol depend on frequency nor

media. VIR is the maximum callbration range expreesed in RMS voltage across the diode.

«  ConvF and Boundsry Effec! Parameters: Assassed in flat phantom using E-field (o Temperature Transfer
Standard for f < B0O MHz) and inside wavesuide using analytical fieki distributions based on power
measurements for [ > B00 MHZ The same selups are used for assesement of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
usad in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
o NORMx.y, 2z * Convi whereby the uncertainty correspands to that given for Convie, A frequency dependert
ConvF i used in DASY version 4.4 and higher which alows extending the vaidily from + 50 MHz to = 100
MHz.

s Sphevical isciropy (3D deviation from isotropy): in a field of low gradiants realzed using a flat phantom
exposed by a paich antenna.

« Sansor Offser: The sensor offsel coresponds to the offset of virtual measurement center from the probe tip
{cn probe axis). No tolerance required.

«  Conrector Angle: The angle is assessed using the information gained by detertnining the NORMx (no
uncartainly required).

Cerlificate No: EX3-3565, Aug14 Page 2 of 11

KCTL Inc. 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval



Kc ' L Report No.: KCTL15-FA0001

http://iwww.kctl.co.kr Page: 58 of 95

EX30V4 - SN.3865 August 25, 2014

Probe EX3DV4

SN:3865

Manufactured:  February 2, 2012
Calibrated: August 25, 2014

Calibrated for DASY/EASY Systems

{Ncte: non-compatible with DASY2 system|)
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EX3IDV4- SN3865 August 26, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Basic Callbration Parameters

Sensor X Sensor Y Sensar Z Unc (k=2)
Norm (pV/(Vim)9)* 042 037 0.41 +101 %
DCP (mV)” 7.7 100.9 06.2

Modulation Calibration Parameters
| LD

Communication System Name | A B c ) VR Unc-

dB dBVRV a8 mv (K2}

o ow X 0.0 0.0 1.0 000 | 1235 | 23.0%
I g § v | 00 00 1.0 133.2
'z | 00 0.0 1.0 | 1442

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 uncerainties of NomX.Y,Z do not atfect the E-fukd uncertaisty intide TSL [wis Pages 5 and 6)
* Numerical Insartzarion 2 fnd

; Y N0t B
£ Uncertainty & detemined using thy s, devialion from inesr ppdying roctangular dstrbution and is expressed for the square of e
fisd valus
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EX30VA- SN:3855 August 25, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Calibration Pammm: Determined In Head Tissue Simulating Media

Conductivity Depth® |~ Unct.
1Mz} © pmnm (sim)” ConvF X | CanvFY | ConvFZ | Alpha® | (mm) (k=2)
300 453 0.87 11.64 11.94 184 | oM 120 | £133%
450 435 0.87 10.95 10.98 1098 | 0.14 160 | +133%
850 41.5 0.92 10.03 10.03 1003 | 030 120 | +120%
900 415 0.87 10.03 10.03 1003 | 028 104 | +920%
1750 40.1 1.37 8.62 8.62 862 032 | 083 | +120%
1900 40.0 1.40 8.32 8.32 B.32 046 | 070 | +120%
2450 9.2 1.80 7.83 7.63 7.63 030 | 088 | £120%
2600 39.0 1.06 744 744 7.44 035 | 083 | $120%
5200 36.0 4.66 478 4.78 478 0.35 180 | £131%
5300 35.9 4.76 4.58 4.58 458 0.35 180 | +13.1%
5500 35.6 4.96 4.50 4.50 4.50 0.35 180 | +134%
5600 365 5.07 4.31 431 4.31 0.40 180 | £131%
5800 | 353 527 4.48 448 448 0.40 1.80 | £13.1%

"'quumcyvalmnmwoummg!MMMWM&DA\SYM‘uwm(mf’.gt“‘).mnu'aum)ozmmTm
uncecianty is tha RES of the CornF the uncersalmly for the Incicatod frecuency bard. Frequency validity
bolow 300 MMz s £ 10, 26, nsowromuwwmmmu 128, 150 and 220 Mz respectively. Aoove 6 Gia fequency
waldity can ba extended to + 110 MHz
'Mmmm:!(mzmemdmmmlnmnmumm:1mnwnwmmmnww
medsrsd SAR valies A baguencies above 3 GHz, the validity of tssue p (e and o) & cestrictnd to £ 5%, The inty @ ha RSS of
the Conv@ uncertainty for Indicatod Sarget tssue paramelsrs.

2 Apha!Depth are deterrined during caRestion. SPEAG waerants that the remaining daviation doe lo the boundary effect afier compersition &
oways bess than ¢ 1% for frequéeces balow 3 GHz and below + 2% for reguencies between 346 GHz ot any datance lusger Smn half the probe ¥
dismater fom the boundary.
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EX3DV4- SN.3885 August 25, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

| T(MH)® | Permittivity (8im)* ComvF X | ConvFY | ComvFZ | Alpha® | (mm) (k=2)
300 58.2 0.92 11.61 11.61 11.61 0.02 120 | +133%
450 56.7 0.94 11.49 11.49 11.49 0.07 120 | +133%
850 66.2 0.98 0.87 9.87 9.87 0.30 135 | $120%
900 55.0 1.05 9.91 8.91 9.61 0.75 062 | +120%
1750 53.4 1.49 8.38 .39 B.39 0.34 089 | £120%
1900 53.3 1.52 7.96 7.96 7.98 0.41 0.81 £120%
2450 _s27 1.95 7.56 7.56 7.56 0.78 055 | =120%
2600 52.5 2.18 7.42 7.42 7.42 0.80 050 | $120%
5200 43.0 5.30 474 4.74 4.74 035 % £131%
5300 489 542 4.52 452 4.52 0.35 190 | +131%
5500 488 5.65 4.15 4.15 415 0.40 190 ) 131 %
5600 485 5.77 3.98 396 396 0.40 190 | £134%
5800 48.2 600 | 429 4.23 428 045 | 190 | £131%

rrmymmamuud:amucmnawumsvwawnw(mpmz) muam&mdbxaow !he
uncarianty ks the RSS of the Coavi uncerainty at cathratico fre ad the ty Sor y band, Fi

bolow 300 A%z i £ 10, 25, 40, 50 and 70 MHz for Com® assessments at 30 64, 128, |50-M220me¢dno); AM«SGH:Wy
vﬂdzyclnbemndnlogﬁomt

At Soquancies below 3 GHz, the valdty of tisoue porametors (¢ ond o) can be rebaced 1o £ 10% ¥ iquis comparmaton Sormeds is appied o

measured SAR viluss. AL frequencies ove 3 G2, Ba validity of tiseus par jsarde)is to+ 5%, Tre y s the RSS of
Pwmmwrmwwmommm
Alpha'Depth ara determined durng calbration. SPEAG warrants Bat the remuining devi “us 10 the boundiry &

ﬂ-vyshumm:mbtmwubowscmwmmxﬁﬁwwms—ecmmmmwm"munmunp
dameter from Ihe doundary.
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EX3DV4- SN:3BES August 25, 2014

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

1
SO TTITT: T

o
w0

o
o

Frequency respense (normalized)
o

o7-f- :
P . ‘ : 1
06 ' ] ] 1 1 ] T l 1 1 [ i 1 i 1 4 ; 1

0 500 1000 1500 2000 2800 3000

f [MHz)
= =
Uncertainty of Frequency Response of E-field; £ 6.3% (k=2)
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EX3DV4- SN 3365 August 25, 2014

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: 1 0.5% (k=2)
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EX3DV4- SN.3865 August 25, 2014
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Uncertainty of Linearity A ment: % 0.6% (k=2)
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EX20V4- SN388S August 25, 2014

Conversion Factor Assessment
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3885 August 25, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Other Probe Parameters
Sensor Arrangement Trianguiar
Connector Angle (%) 245
Mechanical Surface Delection Mode enabled
Optical Surface Detection Mode disabled
Probe Overa¥ Length 337 mm
Prebe Body Diameter 10 mm
Tip Length Smm |
Tip Damster 2.5 mm
Prode Tip to Sensor X Calibration Paint 1mm
Probe Tip to Senzor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point Tmm |
Recommended Measurement Distance from Surface 14 mm
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Annex B.2 DAE Calibration certification

Calibration Laboratory of

ischer Kalibrierdi
Schmid & Partiner (S: Survice suisse d'élalonnage
Engineering AG Servizio svizzero di tarsturs

Zoughausstrasse 43, 3004 Zurich, Switzeriand

S Swiss Calibration Servics

Accredited by 1he Setss Accradtalion Sendca (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service |s one of the signatories to the EA

g for the recognition of curtif
Client EMC Compliance (Dymstec) Certiticate No: DAE4-666_Apri15

CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 666

Cathration proceduns(s) QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

Calbraton dater ADI’. 28, 2015

Tha calibration cartificate documants the tmosatsly (o nationsl standards, which resdize o physcal units of maasusments (S1)
The moasurements and the unosrlainbes with confidunos probatidity ans givan an 1he Llowing pagks and ans pan of the cerditicate

NI calioeations have been condkcted in 1he Cosed BDorMmory tacilly: amdronment temperatuns (22 = 3)°C and humidiy « 70%

| Cattration Equipment used (METE ortcal for catibration)

Primary Standands e Cal Date (Codificate No.j — Scheduled Caltiration

{ Kesthioy Muttimator Type 2001 N ost1o2ra 0G-Cct-14 (No: 15573) Oct-16
Secondary Standands liDa Cnack Date (n housa) Schedulsd Checs
At DAE Cakbession Unit | 5E UWS 053 AA 1001 05-Jan-15 {In house chack) In house check Jan-16
Caltemtor Box V21 | SE UMS 006 A& 1002 0634015 (in house chsex) In housa check: Jan-16

Nasrs Function Soratua
| Casibirated ty R Mayomz Tochnician
| v ?' 2’
ag r,(,

| : & '_,-;7

Approved by Fin Bombolt

Deputy Techmical Manager ';-/{/‘ ".... . A//_

Isguod: April 28, 2015

This mlbnlul_qi_rst‘m abwll oot D sigroccnd sxcepl in il sioun willlen oproval of the labarnory

S FTISH B ERS nrmmmern
B B R
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Calibration Laboratory of S, S Schweiserischar Kakibrierd
Schmid & Partner % c Service sutsse d'étalonnage
Engineering AG S Servizic svizzero ¢ taratur
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,'ﬁ‘\_‘v’ S Swiss Calibration Servics
Accediiod try the Swist AccmdRation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditstion Service ks one of the signatories to the EA
Multilateral Agreement for the recognition of calibaion certificates

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 Volfage Measurement: Calibration Faclor 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.

« 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 documentad in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

» DC Voltage Measurement Lineanty: 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 voitage.,

« AD Converter Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage

o Input Offset Measurement:. Qulput voitage and statistical results over a large number of
zero voltage measurements.

s 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 al the connector,
during intemal auto-zeroing and during measurement,

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

«  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voitage Measurement
AL - Comverter Resolution nominal
High Range: 1LS8 = 6.1uV full mnga = -100...+300 mV
Low Range: 1LSB = a1V, full ranpe = 1., 40mV
DASY measuremen paramaters: Auto Zero Time: 3 sec: Measuring time: 3 sec

T _—

Calibration Factars X ‘ Y 2 |
High Range 405.452 < 0.02% {k=2) | 404.589 + 0.02% (k=2) | 403.650 % 0.02% (k=2)
Low Range 3.99203 = 1.50% (x=2) | 3.99088 + 1.50% (k=2) | 3.87425 + 1.50% (k=2)

Connector Angle

Connector Angle 10 ba used n DASY systam l 3055°+1° }

Centificate No: DAE4-666_Apris Paga 3045
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Appendix (Additional assessments outside the scope of SCS01 08)
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (‘!.')_
Channel X + Input 200031.22 -5.58 0.00
Channal X & Input 20006.34 122 0.0
Channel X - Input -20005.04 ©.18 0.00
Channel ¥ + Input 200034.60 -3.07 -0.00
Channel Y + Input 20003.79 -1.23 0.01
Channel Y - Input 20004 96 0.08 -0.00
Channel Z + Input 200036.19 0.18 000
Channel Z + Input 20004.62 £.35 0.00
Channel Z - Input -20005.82 0.88 0,00
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 2002 42 0.39 002
Channel X + input 201.46 029 015
Channel X - Input -198.59 019 0.10
Channel Y + Input 2002.01 039 0.02
Channel Y + lnput 200.00 -1.48 £.73
Channel Y ~ lnput -189.19 0.59 0.30
Channel Z + input 2002.13 061 0.03
Channel Z +Input 200.60 0.60 0.30
Channel Z - Input -199 66 1.07 054
2. Common mode sensitivity
DASY measurement parametars: Auto Zevo Tens: 3 sec: M ing ime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -0.34 -1.42
- 200 090 -2.87
[ Channel Y 200 1.54 1,70
- 200 2. 78 317
Channel Z 200 -4.80 -4.52
- 200 257 223
3. Channel separation
DASY measurement parmmeters: Auto Zeco Tema: 3 sec. Measuring lime: 3 sec
Input Voltage {(mV) | Channal X (uV) | Channel Y (uV) Channel Z (V)
Channel X 200 - 281 -3.03
Channal ¥ 200 8.41 - 0.75
Channel Z 200 a.88 6.00 -
Cartificate No: DAE4-666_Apr1S Pago4ath
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4. AD-Converter Values with inputs shorted
DASY measurement parametens: Auta Zeco Time: 3 sec: Measuring fime: 3 sec
High Range (1.S8) Low Range (LSB)
Channel X 16487 16407
Channel ¥ 16098 16604
Channel Z 16133 16162
5. Input Offset Measurement
DASY measurement parameters; Auto Zero Tene: 3 sec. Measurning time;: 3 sec
loput 10M$2
Std. Deviation
. Of . Ofiset
Average (uV) min, Offset (1V) | max V) (5V)
Channel X 1.5 0.43 390 0.57
Channel Y 013 -1.44 186 0.62
Channel Z 0.62 059 174 045
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <258A
7. Input Resistance (Typial values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for mformation)
Typical values Alarm Lavel (VDC)
Supply (+ Vec) 379
Supply (- Vec) 7.6
9. Power Consumption (Typical valuae for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply {+ Vee) M +65 +14
Supply (- Vec) -0.M -8 -4
Certificate No: DAE4.GGE_Apris Page5oi5
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Annex B.3 Dipole Calibration certification
D2450Vv2
Calibration Laboratory of her Kalibr
Schmid & Partner c Servioe sulsse d'étalonnage
Engineering AG Servizi svizzero o taratura
Zeughausstrasse 43, 1004 Zurich, Switzertand S Swiss Calibration Service
Accradied by the Swiss Accredilanon Sevice (SAS) Accreditation No..: SCS 108
The Swiss Accreditation Service |s one of the signatories 1o the EA
Mutltitateral Agr for the gnetion of calibration certificates
cient  EMC Compliance (Dymstec) Cantificate No: D2450V2-895 Jul14
Object D2450V2 - SN; 895
Cattiaicn procedre(s) QA CAL-05.v9
Calibration procedura for dipole validation kits above 700 MHz
| Catbraton dae July 24, 2014
MERIERES R
o /
_Qi' ] 7] }
This calibrasion camiicase documants the tmcaablity to naticoal standanis, wiich regize the pmeical units of Mssurampnts (SI1)
Tha measumements and the uncerfartes with condidence probabiity are ghvee on e Tolowing pages &nd ate pan of The carificate
All calralions Nine been conductad in the cicsed | ry factity: er tor (22 = 3)'C wvd humichty < 707
Catbration Eguipment used (MSTE <i5cal Jor calbation)
Primary Standards |0y _ Cal Date (Cartffcale No ) Schackdod Calkimtion
Pt metin EPM-44208 ] GB3T4B0T04 08-0c-13 (No. 217-01827) Oel-14
Powar sensor H2 84814 | USS72a2783 08-Oct-13 (No. 217-01827) Octa14
Pawer sensar HP B481A | MY 41082317 09-0ct-13 (No. 217-01828) Oct-14
Raferenca 20 dS Anenuator SA: 5058 [20k) 03-Apr 14 (Na, 217-01818) Apr-1%
Typa-N mismatch combination { SN: 5047 .2/ o632y C3-Apr-14 (No, 217-01821) Apr-15
Reference Probe ESIOVS SN: 3205 30-Dac-13 (No. ES3.3205_Dec1d) Dec-14
DAE4 SN: 601 30-Ape-14 (No. DAEA-B01_Aprid) Apr-15
| Secondary Standards |ioa Crwck Date (in house) Schaduled Chack
FF genorator RAS SMT-00 ’ 100008 O4-Aug-89 (in house chack Ot-13) Ins howsse chack: Oct-16
Netwark Anahyzer HP 8753 US37300565 S4206 1800101 (In hause chack Oct-13) In hoase chegic Oct-14
Narma Funesion ! Signatu
Caiitrated by Ctaudio Laubir Labormlory Technicsan \ fl ; :
s AR e
Appeaved by Kaija Pokovic Technical Managar %//f
Issued July 24, 2014
| This pertificale shall not D8 reproduced Sxoept i I WOt W men appove of 17e laboomary
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y SN/ '?2 S ischer Kaibrierdi
Schmid & Partner % z Service susse d'dtalonnege
Engineering AG 7 & Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland % f-/’\\~ S swiss Colibration Service
whagli o
Mcredited by Ihe Swiss Accrad®aion Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditaion Service is ane of the signatories to the EA
Muttllateral Agreament for the recogaition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 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

¢} KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

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

Cortificata No: D2450V2-895_Jul14 Page 20l

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 827050081021 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval



KCTL

http://iwww.kctl.co.kr

Report No.: KCTL15-FA0001

Page: 74 of 95

Measurement Conditions
DASY system configuration, as far as not a’vcn on page 1.
DASY Version DASYS V5288
Extrapolation Advancad Extrapoiation
Phantom Moduiar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 Mz = 1 MMz
Head TSL parameters
The following parameders and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220*C 39.2 1.80 mha/m
Measured Head TSL parameters (220+02)°C 378+6% 1.85mho/m £ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW ingut power 13.4 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52,5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condgition
SAR measured 250 MWV input power 6.20 Wikg
SAR for naminal Head TSL paramaters normakzed 10 1TW 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
Tra following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mhoim
Measured Body TSL parameters {220+02)°C 506+6% 2.03 mho'm 2 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Cendition
SAR measured 250 mW input power 13.1 Wikg
SAR for nominel Bedy TSL parameters normalized to 1W 50.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR messured 250 mW Input power 6.01 Wikg
SAR for nominal Body TS parameters normakzed to 1W 23,6 Wikg = 16.5 % (k=2)
Certdicate No: D2450V2-635_Ml14 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL
Impadance, transformed to feed point S3.00+16iQ
Return Lose -295d8
Antenna Parameters with Body TSL
Impedanca, transformed ta feed paint 50.6Q +37i0
Return Loss -287 063
General Antenna Parameters and Design
| Electricai Delay (one direction) [ 1.157 ns

After long term use with 100W rediated powsr, cnly a slight warming of the dipole nesr the feedpoint can be measurad.

The digole is mada of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected to the
second amn of the dipole, The antenna is therefora short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the Epole arms In order 10 improve maitching when loaded according to the posttion as explaned in the
*Measwement Conditions* paragraph, Tha SAR data are not affected by this change. The overall dipole length is elill

according to the Standard.

No excessive force must be applled to the dpole arms, tecausa they might bend or the soldered connecticns near the

feedpoint may be damagad.

Additional EUT Data

Manufactured by

SPEAG

Manulactured on

June 19, 2012
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DASYS5 Validation Report for Head TSL

Ditte:; 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: §95

Communication System: UID 0 - CW: Frequency: 2450 MHz
Medium parameters used: { = 2450 MHz; o = 1.85 S/m; & = 37.8; p= 1000 kg}m'
Phantom section: Flut Section

Measurement Standard: DASYS (IEEE/NEC/ANSI C63.19-2011)
DASYS2 Conliguration
« Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53): Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surfuce Detection)
«  Electronics: DAEA Sn601; Calibrated: 30,04.2014
«  Phantom: Flat Phantom 5,0 (front); Type: QDOOOPSOAA; Serial: 1001
o DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 102.2 Vim: Power Drift = 0,08 dB

Peak SAR (extrapolated) = 27.9 Wikg

SAR(1 g) = 13.4 Wikg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 17.9 W/kg

mn

2298

0dB =179 W/kg=12.53dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.07.2014
Test Laboratory: SPEAG, Zurich, Switzertand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 895

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

Medium parameters used: ['= 2450 MHz; 0 = 2.03 S/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
e Probe: ES3DV3 - SN3205; ConvF4.35, 4.35, 4.35); Calibrated: 30.12.2013;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDUOOPSOAA; Serial: 1002

« DASYS252.8.8(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=5mm. dy=5mm, dz=5mm

Reference Value = 95.39 Vim; Power Drift = -0,00 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g) = 13.1 Wikg: SAR(10 g) = 6.01 W/kg

Maximum value of SAR (measured) = 17,3 Wikg
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Impedance Measurement Plot for Body TSL

16 Jul 2014 11322351
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasee 43, 0004 Zunich, Switzerkand

S S trerischer Kalibe

c Service suisse d'étalonnage
Servizio svizzara o taratura

S Swink Calibration Servica

Accreditod by ™ha Swss Accreditation Sanice [SAS) Accregaation Na.: SCS 0108
The Swiss Accreditation Servioe Is one of the signatories to the EA

Mulisteral Age for the recognition of eafibrativn certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC 62209-2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”: Part 2: *Procedure 1o determine
the Specific Absorption Rate (SAR) for inciuding accessories and multiple transmitters”,
March 2010

b} KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHZ

¢) IEEE Std 1528-2013, "IEEE Racommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurement Techniques". June 2013

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* Electncal Defay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far ag net given on page 1. =)
DASY Version DASYS V52388
Extrapotation Advanced Extrapolation
Phantom Modufar Fiat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution @, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz + 1 MHz
5300 MHz + 1 MHz
Frequency 5500 MHz + 1 MiHz
5600 MHz = 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The tolkowing parameters and caloulations were appled,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4,66 mho/m
Measured Head TSL parameters (2204+02)"C J4426% 4,45 mho/m £ 6 5
Head TSL temperature change during 1est <05°C ——
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm? (1 g) of Hesd TSL Condition
SAR measured 100 mW input pawar 7.77 Wikg
SAR for nominal Head TSL parnmeters noemmalized to 1W 76.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW input power 2.24 Wikg
SAH for nominal Head TSL parameters normalized to 1W 22.1 Wikg £ 19.5 % (k=2)
Cortdicate No: DSGHZV2-1134_May15 Page 301 16
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Head TSL parameters at 5300 MHz
The following par s and calculations were

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 359 4.76 mhoym
Measured Head TSL parametors 220202)C 3M3=6% 4.54 mho!m £ 8 %
Head TSL tempoerature change during test <0.5°C —_ —
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em? (1 g) of Head TSL Coadition
SAR measured 100 mW Inpul pawar 8.21 Wikg

SAR for nominal Head TSL paramelers

nommalized ta 1W

812 W/ kg = 19.9 % (ke2)

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

SAR measured 100 MW Input power 2.36 Wikg

SAR for nominal Head TSL paramaters normalized 10 1W 23.5 Wikg 2 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The lollowing parameters and calculations ware applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 356 4.86 mha'm

Measured Head TSL paramaters (220+02)'C 3(q0:6% 4.73 mnoim = B %

Haad TSL temperature change during test <05'C - -
SAR result with Head TSL at 5500 MHz

SAHR averaged over 1 cm* (1 g) of Head TSL Condition

SAR maasured 100 mW npul pawer 8.14 Wikg

SAR o nominal Head TSL parameters nommalized to 1W BO.5 Wikg + 19.9 % (k=2)

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

SAR measurad 100 mW input power 2.34 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.1 Wiikg = 19.5 % (kw2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were spplied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 507 mho'm

Measured Head TSL paramoters (220+02)°C 339+46% 483 mho/m « 6 %

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

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

SAR measuad 100 mW input power B.05 Wikg

SAR for nominsl Head TSL paramaters normekzed 10 1W 79.6 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.31 Wiy

SAR for nominal Head TSL parameters nommalized to tW 22.8 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calouations were appled.
Tomperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mha/m

NMeasurod Head TSL parameters (2204 02)“C 338+6% 5.03 mho'm =6 %

Hesad TSL ump!mur. change during test <05°C - -
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW iIngut power 7.87 Wikg

SAH tor norninal Head TSL paramaters normalizod to 1W T7.7 Wikg = 19.9 % (k=2)

SAR averaged over 10 em’ (10 g) of Hoad TSL condition

SAR measured 100 mW nput power 2.25 Wikg

SAR foe nominal Head TSL parametors nomalized to 1W 222 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The tallowing parameters and calculations were applisg.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 45.0 5.30 mho'm
Measured Body TSL parameters (220+£02)°C 47326% 543 mhoim = 6 %
Body TSL temperature change during test <05°C —- -
SAR result with Body TSL at 5200 MHz
SAR avoraged over 1 em’ (1 g) of Body TSL Carnxdtion
SAR measured 100 MW input powee 753 Whkyg
SAR for nominal Body TSL paramaters normahzed 10 1W 74.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR maasured 100 mW Inpul power 211 Wikg
SAR for nominal Body TSL parameters norralized 1o 1W 20.9 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied,

Tomperature Parmittivity Conductivity

Nominal Body TSL parameters 20°C 48.9 5.42 mho/m

Measured Body TSL parameters {220202)°C 47126% %56 mhoim = 6 %

Body TSL tampersture change during test <05°C - -
SAR result with Body TSL at 5300 MHz

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

SAR messured 100 mW input power 7.60 Wikg

SAR for nominal Body TSL paramaters normalized to 1W 75.5 Wikg 19,9 % (k=2)

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

SAR measured 100 MW input powar 212 Wikg

SAR for nominal Body TSL parameatars normalized to 1W 21.0 W/kg = 19.5 % (ke2)
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Body TSL parameters at 5500 MHz

The lollowing parameters and calculations wero applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 486 5.65 mho/m

Measured Body TSL paramoters {220+02)°C 46B828% $.82 mhoim £ 6 %

Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5500 MHz

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

SAH megsurad 100 mW input power B.04 Wikg

SAH far nominal Bady TSL parwmeters narmalized 1o 1W 79.9 Wikg = 19,9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL conditon

SAR measured 100 mW input powar 224 Wkg

SAR for nominal Body TSI parametars normalized to 1W 22.2 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and caloufabions weee appied,
Temperature Permiltivity Conductivity

Nominal Body TSL parameters 2207C 485 5.77 mho/m

Measured Body TSL parameters (220+02)°C 46646 % 5.96 mho/m = 6 %

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

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

SAR measured 100 mW Ingut pawer 7.97 Wi

SAR for nominal Body TSL parametears normmalized to 1W 79.2 Wikg = 19.9 % (k=2)

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

SAR measurad 100 mW input power 2.21 Wikg

SAR for nominal Body TSL paramaters normalized 10 1W 21.9 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied

Tempersture Parmittivity Conductivity
—
Nominal Body TSL parameters 20°C 482 6.00 mho'm
Measured Body TSL parameters (20£02)°C 463=6% 623 mhalm £ 8 %
Body TSL temparature change during test <05C - -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em’ (1 g of Body TSL Condition
SAH measurad 100 mW input power 7.72 Wikg

SAR lor nominal Body TSL pararmaters

normalzoed to 1TW

76.7 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

213 Wig

SAR for nomnal Body TSL parameters

normalized to 1W

21.1 Wrkg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transiormed 10 faed point 4790Q-84iQ

Astum Loss -202d8
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 4860Q2-70/M

Return Loss -23.0dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transfarmed (o feed point 51.00-33Q

Retumn Loss -292a8
Antenna Parameters with Head TSL at 5600 MHz

Iimpedance, uansiommj to feed poat 5400-36)0

Ratum Loss -254dB
Antenna Parameters with Head TSL at 5800 MHz

Impedanca, transtormed to fned paint 55305012

Raturn Loss -233dB
Antenna Parameters with Body TSL at 5200 MHz

Impedances, transformed 1o feed point 180Q-7.7jQ

Retum Loss -21.84d8
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed 1o faad point 4960-63 0

Hetum Loss ~2404d8
Antenna Parameters with Body TSL at 5500 MHz

kmpedance, transforrmed to feed point 51301810

Rstumn Loss -33.0dB

Canificasa No: DSGH2V2-1134_May16
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Antenna Parameters with Body TSL at 5600 MHz

Impedancs. translormed to teed point 544Q-230

Retumn Loss -2650d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transtormed (o feed poim 580-36jQ

Retum Loss -23.7 dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) ] 1.204 ns 1

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

The dipole is made of standard semirigid coaxial cabie. The center conductor of the feading line =5 directly connected to the
second anm of the dpole. The antenna is Bweelore shon-circuited for DC-signats. On some of e dipoles, small end caps
are added 10 the dipole &me in ardar to Improve matching whan loaded according to the position as explained i the
"Measurement Canditions® paragragh. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 07, 2012
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DASYS Validation Report for Head TSL

Date: 22.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1134

Communication System: ULD 0- CW; Frequency: 5200 MHz, Frequency: S300 MHz, Frequency: S500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz: 0 = 4.45 S/m; ¢, = 34.4: p = 1000 kg/m’ , Medium parameters
used: £=35300 MHz: 0 =4.54 S/m; £, = 34.3: p = 1000 kg/m’ , Medium purameters used: f = $500 MHz: 6=
4.73 Sfm: &= 34; p = 1000 kg/m” , Medium parameters used: f = 5600 MHz: ¢ = 4.83 Sy =339 p=
1000 kg/m” , Medium parameters used: f = 5800 MHz; o = 5.03 Sim: £, = 33.6: p = 1000 kg/m’

Phantom section: Flat Section

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

DASY52 Configuration:

= Probe: EX3DV4 - SN3503; ConvF(5.51. 5.51, 5.51); Calibrated: 30,12.2014, ConvF(3.21,5.21,
3.21); Calibruted: 30.12,2014, ConvF(5.12. 5.12, 5.12); Calibrated: 30.12.2014, ConvF(4.92. 4.92.
4.92); Calibested:; 30.12.2014, ConvF(4.9, 4.9, 4.9): Calibrated: 30.12.2014:

«  Sensor-Surfuce: 1.4mm (Mechanical Surfuce Detection)

» Electronics: DAEA Sn601; Calibrated: 18.08.2014

«  Phantom: Flat Phantom 5.0 (front); Type: QDUOOPS0AA; Serial: 1001
« DASYS2 52.8.8(1222). SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=Amm, dy=4mm, dz=14mm

Reference Value = 64.63 Vim; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 27,9 W/kg

SAR(1 g) = 7.77 W/kg; SAR(10 g) = 2.24 Wikg

Maximum value of SAR (measured) = 17.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm. dy=4mm, dz=1_4mm

Reference Value = 65.59 Vim; Power Drift = 0.01 dB

Peak SAR (extmpolated) = 30.4 Wikg

SAR(1 g) = 8.21 W/kg:; SAR(10 g) = 2.38 W/kg

Maximum value of SAR (measured) = 18,7 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 64.27 V/im: Power Drift = (.05 dB

Peak SAR (extrapolated) = 31.4 Wikg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 19.0 Wikg

Cartilicate No: DSGHzV2-1124 May1s Page 11 af 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 63.94 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 30.9 Wikg

SAR(1 g) = 8.05 W/kg; SAR(10 g) = 2.31 W/kg

Maximum vitlue of SAR (measured) = 18.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Mcasurement grid: dx=4mum, dy=4mm, dz=1.4mm

Reference Value = 61.63 Vim; Power Dyift = 0.03 dB

Peak SAR (extrapolated) = 32.1 Wikg

SAR(1 g) = 7.87 Wikg; SAR(10 g) = 2.25 W/kg

dB8
0
6.00
-12.00
-18.00
24.00
-30.00

0dB=17.6 Wikg = 1246 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21,05.2015
Test Laboratory: SPEAG, Zunch. Switzerland
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1134

Communicition System: UID () - CW; Frequency: 5200 MHz, Frequency: 300 MHz, Frequency: 5500
MHz. Frequency; 5600 MHz, Frequency: S800 MHz

Medium parameters used: f= 5200 MHz; o = 543 S/m: & =47.3; p = 1000 kg/m’ , Medium parameters
used: £=3300 MHz; a = 5.56 S/m: £ =47.1: p = 1000 kg/m”’ , Medium parameters used: f = 5500 MHz; 6 =
5.82 S/m: & =46.8; p = 1000 kg/m’ , Medium parameters used: = 5600 MHz; ¢ = 5.96 S/m; & = 46.6: p =
1000 kg/m* , Medium parameters used; f= 5800 MHz: o = 6.23 S/m: & = 46.3: p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:

e  Probe: EX3DV4 - SN3503; ConvF(4.95, 4.95, 4.95); Calibrated: 30.12.2014. ConvF(4.78, 4.78,
4.78): Calibrated: 30,12.2014, ConvF(4 45, 4 45, 4.45); Calibrated: 30.12.2014, ConvF(4.35, 4.35,
4.35); Calibrated: 30,12.2014, ConvF(4.32, 4,32, 4,32); Calibrated: 30.12.2014;

« Sensor-Surface: 1 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

»  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
o DASYS52 52.8.8(1222): SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecusurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Valee = 59.11 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 29.5 W/kg

SAR(I g2) = 7.53 W/kg: SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 17.8 Wikg

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

Reference Value = 58.88 V/m, Power Drift = 0,03 dB

Peak SAR (extrapoluted) = 30.6 W/kg

SAR(I g) = 7.6 W/kg; SAR(10 g) = 2,12 Wikg

Maximum value of SAR (measured) = 18.1 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcusurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.33 V/m; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 34.1 Wikg

SAR(1 g) = 8.04 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 19.4 Wikg
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Dipole Calibration for Body Tissue¢/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58,26 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 34.9 Wikg

SAR(1 g) =7.97 W/kg; SAR(10 g) = 2.21 W/kg

Muximum value of SAR (measured) = 19.6 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 55.96 V/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 35,6 Wike

SAR(1 g) =7.72 W/kg; SAR(10 g) = 2.13 W/kg

Maximum valu¢ of SAR {measured) = 19.2 W/kg

-6.00

-12.00
-18.00

-24.00

-30.00

0dB =178 W/kg = 1250 dBW/kg
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Impedance Measurement Plot for Body TSL
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