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production are in conformity with the product sample detailed in this report.
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1. Applicant information

Applicant: Moimstone Co., Ltd.

Address: 65, Heungan-daero 439 beon-gil, Dongan-gu, Anyang-si, Gyeonggi-do,
KOREA

Telephone: +82-70-7791-3750

Fax: +82-31-426-9539

E-mail: nunjoa@moimstone.com

Contact name: Yoo Deokjae

Manufacturer: Moimstone Co., Ltd.

Address: 65, Heungan-daero 439 beon-gil, Dongan-gu, Anyang-si, Gyeonggi-do,
KOREA

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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2. Laboratory information

Address

EMC compliance Ltd.
480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 82505299 8311

Certificate

KOLAS No.: 231

FCC Site Designation No.: KR0040

FCC Site Registration No.: 687132

VCCI Site Registration No.: R-3327, G-198, C-3706, T-1849
IC Site Registration No.: 8035A-2
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EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea

TEL: 82313369919 FAX: 82505299 8311

This test report shall not be reproduced, except in full, without the written approval.
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3. Identification of Sample

EUT Type Wi-Fi Portable Phone

Brand Name Moimstone Co., Ltd.

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

Model Number WP300S

Serial Number N/A

Max. Power 18.12 dBm

2412 MHz ~ 2 462 MHz

Tx Freg.Range 5180 MHz ~ 5 825 MHz

2412 MHz ~ 2 462 MHz

Rx Freg.Range 5180 MHz ~ 5 825 MHz

Antenna Type Internal Antenna

Normal \oltage 3.7V, 1500 mAh Li-ion

H/W Version 1.0

S/W Version 1.0

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 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
Frequency ] 1lg
Average | Max. tune Scaling EUT Separatlon Measured Scaled SAR
Power up power | oo or Position Distance 19 SAR 19 SAR Limit
MHz | Ch. | (4Bm) (dBm) (mm) Wikg) | (Wika) | ko)
2437 6 18.72 20.00 1.3428 | Left Cheek 0 0.324 0.435 16
2437 6 18.72 20.00 1.3428 Back 15 0.096 0.129 16
* Contain the results of the worst test SAR including battery.
4.2 WLAN 5G
Frequenc ; 1lg
quency Average | Max. tune Setfing EUT Separation | Measured | Scaled SAR
Power up power Factor Position Distance 19 SAR 19 SAR Limit
MHz | Ch. (dBm) (dBm) (mm) (W/kg) (W/kg) (Wikg)
5825 165 17.61 19.00 1.3772 | Right Tilt 0 0.914 1.26 1.6
5825 165 17.61 19.00 1.3772 Back 15 0.930 1.28 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 EMC compliance Ltd
Wireless lab or testing done by EMC compliance Ltd Wireless lab made in connection with the distribution or use

of the tested product must be approved in writing by EMC compliance Ltd Wireless lab.

6. Test Lab Declaration or Comments

None

7. Applicant Declaration or Comments

None

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 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_HSL

A b ¢ D & = fid k) E i=cxg/e E
Description | Tolerance/ | Probability Diiv. Ci Standard Vi
Seurce of Uncertainty IEEE P152% Uh{‘:'l'::l.t]f Distribution uncertaimty ;:H
(0.3 ~ 3 GHz) =% (18 =%, (1 g)

Measurement System

Probe calibration{k=1) E21l 630 N 1 1 §.30 =
Axial isemopy ElX 0.3 R 1.73 0.71 0.20 =
Hemispherical isomopy ElX 2.60 R 1.73 0.71 1.06 =
Limearity El4 060 R 173 1 033 =
Boundary effect El13 1.00 R 173 0.58 =
Svstem detection limits E15 1.00 R 1.73 0.58 =
Foeadout elecionics El& 0.30 N 1 030 =
F.esponss time ELX17 .80 R 1.73 044 =
Infegration ima E1% .60 R 73 1.50 =
FE.F ambient conditions—-noise EAl 3.0 R 13 1.73 =
F.F ambient conditions-refiactions EAl 3.0 R 13 1.73 =
Troe posioner mectanical E62 040 R 7 0.3 =
?ﬁﬂsﬁf‘”g with respect to E63 180 R 1.73 147 =
Extrapolation, mierpolation. and

imiegTation alzenthms for max ES5 2.00 R 1.73 115 =
SAF. evaluaton

Test Sample Related

Test sample positioning E4l 4.71 N 1 1 471 9

Dievice holder uncertainty E41 3.60 N 1 1 3.60 ]
ﬁ&ﬂaﬁ“m—&m 662 5. 2 173 1 289 =
Phantom and Tissue Parameters

Phantom uncertainry ] ] . j

(zhape and thickmess tolerances) EXl 6.19 S 173 s 331 *
]Lﬁ:iifx mviy-measwement| g g 153 N 1 064 098 5
tﬂfﬂﬁ?“m‘“‘m“‘“ﬂ” E33 307 N 1 05 184 5
;ﬂ”:fﬂgﬁi’;—“ﬂm“m E32 5.0 R 1.73 0.64 183 =
:‘;q;dtﬂ_ﬁm“’ devaton foml  po 5.00 B 73 0.6 173 -
Combined standard uncertainty B55 11.00 155
Expanded uncerainty

(953 CONFIDENCE =1 100
INTERVAL)

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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Uncertainty of SAR equipments for measurement 3 GHz to 6 GHz_HSL

A L] 4 D ¢ = fid k E i=cxgle k
Description | Tolerance! | Probability Div. Ci Standard Vi
. . IEEE P1523 | Uncertainty | Distribution uncertainty | or
Source of Uncertaimty valua Veff
(3 - 6 GHz) =% (1E) =%, (1 g)
Measurement System
[Probe calivmton(k=1) E11 §.30 N 1 1 6.30 =
A xial isomopy E212 0.50 4 1.73 0.71 0.20 =
[Hemizpherical isoaopy E22 2,60 E 1.73 0.71 1.06 =
[Lnearity El4 0.50 E 1.73 1 0.35 =
[Boundary effect E13 200 E 1.73 1 115 =
System detection Hmits E215 1.00 E 1.73 1 0.58 =
[F=adout electronics E16 0.30 N 1 1 030 =
[F.=zponse time E17 .80 R Wk 1 046 =
[ntepration tims E18 2,50 -4 ik 1 1.50 =
[F.F ambient conditions—noise E.f.1 300 E 73 1 173 =
|ET AT COmare— Z = p—
P E.fil 300 R Nk 1 7 =
Frohe positonss meckancal E62 0.0 R 1.7 1 046 =
rolerance
[Probe positionmg with respect to . - - — -
bhaniom shel Ef.3 §.70 E 3 1 387
E:npolnﬁnu. interpolation, and
intezration algorithms for max. ES5 400 E 173 1 131 =
SAF evaluation
Test Sample Related
Test sample posifioning E41 463 N 1 1 4.63 Q
Drevice holder uncenainty E4.l 3.60 N 1 1 3.60 b
[atput porees variation—SAR 5.6.2 5.00 R 173 1 250 =
jdrift mea surement
[Phantom and Tissue Parameters
[Fhantom unCertinty . o .
shape and thickness telerances) E3l §.50 A 1.73 1 381 %
Il;?mmcj:;-mu"w'”“m E33 150 % 0.64 096 5
[Liquid permirtivity-meas 1t
. “‘:‘m yresmEmE E33 223 N 05 134 5
[Ligquid condurtvity-deviation - - i - ' . =
om taret vaiues Ei2 5.00 R 3 0.64 1.85
[Liquid permitthvity-deviation . ' - - =
om marger values E3l 5.00 E 3 0.6 3
Combimed standard uncertainty B55 11.75 215
Expanded umcertainty
(95% CONFIDENCE E=] 13.50
[NTERVAL)

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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Uncertainty of SAR equipments for measurement 300 MHz to 3 GHz_MSL

4 b c D e = Tdkl F i=cxgle E
Description | Tolerance’ | Probability Div. Ci Standard | Vi
Source of Uncertainty IEEE P1528 Luﬂt}' Distribution undertainty 1:}:"_
{03 ~ 3 GHz) =0 ) =% (1g)

Measurement System

Probe= calibrationk=1] E2 630 N 1 1 .30 =
Axial isotopy E2l 0.5 B T3 071 0.20 =
Hemispherical isomopy E22 1.60 = T3 07l 1.06 =
Lingarity E24 0.6 B RE 1 0.3 =
Boundary effect E23 1) B T3 1 0.5 =
System detection limits E23 L] B RE 1 0.5 =
Feadmut elecironics E26 0.30 N 1 1 0.30 =
Fespanse fime E27 0.50 B 73 1 Q.46 =
Infeeration fims E22 1.6 B 73 1 1.50 =
BF ambient conditions—noise EAl EXL E 73 1 73 =
[ TR T E . 300 R 73 1 73 =
fﬁﬂ”“m mechamical E42 0.40 R 73 1 0.23 -
EEF;?EE-L with respect i E43 190 R L73 1 5 =
Extrapalation, interpolation, and

miegration algorithms for max. E.5 100 E L73 1 1.15 =
SAF. evaluation

Test Sample Related

Test sample positioning E4l 471 H 1 1 471 e

Device holder umcertainty E4l .60 N 1 1 3.60 5
rgﬁmﬁiﬁmu“—ﬂm 662 500 R 1.73 1 180 -
Phantom and Tizsue Parameters

Phantom uncemainty

(shage and thickness tolerances) E3l 7.5 B .73 1 433
E‘”ﬂ;ﬁ,’““‘-‘”mam E33 53 N 1 0.54 0.98 5
Lﬂ"“”ﬂ;ﬁ*’m—“‘m“"mm‘ E33 307 N 1 06 184 5
;T;;‘.ﬁl? -deriation E32 5.00 3 7 064 5 =
]ﬁ_ﬂf‘aﬁﬂ;?“m““ E32 5.00 R 7 06 7 =
Combined standard uncertaingy B5SS 11.2 183

Expanded uncentainty

(95% CONFIDENCE =1 s
DNTERVAL)

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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Uncertainty of SAR equipments for measurement 3 GHz to 6 GHz_MSL

A L] 4 D ¢ = fid k E i=cxgle k
Description | Tolerance! | Probability Div. Ci Standard Vi
. . IEEE P1523 | Uncertainty | Distribution uncertainty | or
Source of Uncertaimty valua Veff
(3 - 6 GHz) =% (1E) =%, (1 g)
Measurement System
[Probe calivmton(k=1) E11 §.30 N 1 1 6.30 =
A xial isomopy E212 0.50 4 1.73 0.71 0.20 =
[Hemizpherical isoaopy E22 2,60 E 1.73 0.71 1.06 =
[Lnearity El4 0.50 E 1.73 1 0.35 =
[Boundary effect E13 200 E 1.73 1 115 =
System detection Hmits E215 1.00 E 1.73 1 0.58 =
[F=adout electronics E16 0.30 N 1 1 030 =
[F.=zponse time E17 .80 R Wk 1 046 =
[ntepration tims E18 2,50 -4 ik 1 1.50 =
[F.F ambient conditions—noise E.f.1 300 E 73 1 173 =
|ET AT COmare— Z = p—
P E.fil 300 R Nk 1 7 =
Frohe positonss meckancal E62 0.0 R 1.7 1 046 =
rolerance
[Probe positionmg with respect to . - - - -
bhaniom shel Ef.3 §.70 E 3 1 EX]
E:npolnﬁnu. interpolation, and
intezration algorithms for max. ES5 400 E 173 1 131 =
SAF evaluation
Test Sample Related
Test sample posifioning E41 463 N 1 1 4.63 Q
Drevice holder uncenainty E4.l 3.60 N 1 1 3.60 b
[atput porees variation—SAR 5.6.2 5.00 R 173 1 250 =
jdrift mea surement
[Phantom and Tissue Parameters
[Fhantom unCertinty . - o N
(shape and thickness tolarances) E3l 1.90 E 173 1 4 56 «
Il;?mmcj:;-mu"w'”“m E33 150 % 0.64 096 5
[Liquid permirtivity-meas 1t
. “‘:‘m yresmEmE E33 223 N 1 05 134 5
[Ligquid condurtvity-deviation - - i - ' . =
om taret vaiues Ei2 5.00 R 3 0.64 1.85
[Liquid permitthvity-deviation . ' - - =
om marger values E3l 5.00 E 3 0.6 3
Combimed standard uncertainty B55 12.02 2445
Expanded umcertainty
(95% CONFIDENCE E=1 4103
[NTERVAL)

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.
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9. The SAR Measurement System

robaat controfer

<SAR System Configuration>

*  Astandard high precision 6-axis robot with controller, teach pendant and software. An arm extension
foraccommodating the data acquisition electronics (DAE).

* Anisotropic Field probe optimized and calibrated for the targeted measurement.

»  Data 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 withstandard or rechargeable batteries. The signal is optically transmitted to the
EOC.

*  The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the
digitalcommunication to the DAE. To use optical surface detection, a special version of the EOC is
required. TheEOC signal is transmitted to the measurement server.

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

e The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe
positioning.

* A computer running WinXP or Win7 and the DASY5 software.

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

*  The phantom, the device holder and other accessories according to the targeted measurement.

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 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, EASY4/MRI

ISO/IEC 17025 calibration service available.

Directivity tO2chTSL(mtaﬁonaroundpmbeaxts)
+0.3 dB in TSL (rotation normal to probe axis)

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

Compatibility DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 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 |

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 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)

MD4LAPVS5 - Mounting Device for Laptops and other Body-Worn
Transmitters

In combination with the Twin SAM V5.0/V/5.0c 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

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea

TEL: 82313369919 FAX: 82505299 8311

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 (c) 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.

Freq. Tissue _— o . . Temp
(MH2) Type Limit/Measured Permittivity (p) Conductivity (o) (C)
. 39.21+5% 1.79+5%
Recommended Limit 22+2
2 450 HSL2450 (37.25~41.17) (1.70~1.88)
Measured, 2015-06-19 39.40 1.86 21.23
. 36.00+5% 466+5%
Recommended Limit 22+2
5200 HSL5000 (34.20~37.80) (4.43~4.89)
Measured, 2015-06-20 36.09 4,74 21.72
. 3590+5% 476+5%
Recommended Limit 22+2
5300 HSL5000 (34.11~37.70) (4.52~5.00)
Measured, 2015-06-20 35.94 4.83 21.72
. 4847 +5% 5775 %
Recommended Limit 222
5600 MSL5000 (43.62~53.32) (5.19~6.34)
Measured, 2015-06-24 47.42 5.85 22.37
. 49.01+5% 5.30+5%
Recommended Limit 22+2
5200 MSL5000 (46.56~51.46) (5.04~5.57)
Measured, 2015-06-25 48.42 5.11 21.73
L 48.88+5% 5.42+5%
Recommended Limit 22+2
5300 MSL5000 (46.44~51.32) (5.15~5.69)
Measured, 2015-06-26 48.74 5.25 20.31
. 4820+ 5% 6.00+ 5%
Recommended Limit 22+2
5800 MSL5000 (45.79~50.61) (5.70~6.30)
Measured, 2015-06-26 47.45 6.16 20.31
. 3550+ 5% 5.07+5%
Recommended Limit 22+2
5 600 HSL5000 (31.95~39.05) (4.56~5.58)
Measured, 2015-06-27 35.21 5.23 21.24
. 3530+ 5% 527+5%
Recommended Limit 22+2
5800 HSL5000 (33.54~37.07) (5.01~5.53)
Measured, 2015-06-27 34.68 5.49 21.24
L 52.70+ 5% 1.95+5%
Recommended Limit 222
2 450 MSL 2450 (50.07~55.34) (1.85~2.05)
Measured, 2015-06-28 52.29 1.98 21.46

<Table 1.Measurement result of Tissue electric parameters>
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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. 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

a [ Fiat phantom

Amp Dir. coupler

Signal
generator — |
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Validation | Dipole Ant. | Frequency Tissue Limit/Measurement (Normalized to 1 W)
Kit SIN (MHz) Type 1g 10 g
Recommended Limit 52.5+10 % 24.5+10%
D2450V2 895 2450 HSL2450 (47.25~57.75) (22.05~26.95)
Measured, 2015-06-19 54.40 24.60
Recommended Limit 76.95 £ 10 % 22.1+10%
D5GHzV?2 1134 5200 HSL5000 (69.26~84.65) (18.99~23.21)
Measured, 2015-06-20 73.70 20.50
Recommended Limit 81.20+ 10 % 2350+ 10 %
D5GHzV?2 1134 5300 HSL5000 (73.08~89.32) (21.15~25.85)
Measured, 2015-06-20 85.00 23.50
Recommended Limit 79.20£ 10 % 21.9+10%
D5GHzV?2 1134 5600 MSL5000 (71.28~87.12) (19.71~24.09)
Measured, 2015-06-24 85.50 23.60
Recommended Limit 74.80£ 10 % 20.9 + 10 %
D5GHzV?2 1134 5200 MSL5000 (67.32~82.28) (18.81~22.99)
Measured, 2015-06-25 76.70 21.30
Recommended Limit 755+ 10 % 21.0+10%
D5GHzV?2 1134 5300 MSL5000 (67.95~83.05) (18.90~23.10)
Measured, 2015-06-26 81.90 22.60
Recommended Limit 76.7+10 % 21.1+10%
D5GHzV?2 1134 5800 MSL5000 (69.03~84.37) (18.99~23.21)
Measured, 2015-06-26 80.60 22.20
Recommended Limit 79.6+10% 228+10%
D5GHzV?2 1134 5600 HSL5000 (71.64~87.56) (20.52~25.08)
Measured, 2015-06-27 86.10 24.00
Recommended Limit 7.7+ 10 % 22.2+10%
D5GHzV?2 1134 5800 HSL5000 (69.93~85.47) (19.98~24.42)
Measured, 2015-06-27 81.20 22.70
Recommended Limit 50.9 + 10 % 23.6+10%
D2450V2 895 2 450 MSL2450 (45.81~55.99) (21.24~25.96)
Measured, 2015-06-28 51.60 23.76

<Table 2.Test System Verification Result>
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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.
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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
DASYsoftware 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 g R .
T g S+ 1mm >0 In(2) = 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° 4 1° 20° + 1°
surface normal at the measurement location g A
<2 GHz: < 15 mm 3-4GHz < 12 mm
2-3GHz < 12 mm 4 -6GHz < 10mm
Maximum area scan spatial resolution: AX .., AVare When the x or v dimension oﬁhke test device. i the
measurement plane onentation, 1s smaller than the above,
the measurement resolution must be < the corresponding
x or v dimension of the test device with at least one
measurement pomt on the test device
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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.
= 3 GHz <3 gHz

<2 GHz: < 8 mm ‘ 3-4GHz: <5mm’

Maximum zoom scan spatial resolution: AXz o AVzoom . .
4-6GHz: <4 mm

| 9

3GHz: <5 mm’

3-4GHz: <4 mm
uniform grid: AZz.an(n) <5 mm 4-5GHz <3 mm
5-6GHz: <2mm
Mu;nmum zoom scan AZzoom( 1): betwveen 3-4GHz: <3mm
spatial resolution, 17 two points closest <4 mm 4-5GHz: =25 mm
uurmnl to phantom to phantom surface 56 GHz: <2 mm
surface graded
grid
| AZzoam(n>1):
| between subsequent < 1.5:AZzo0m(n-1)
| pomts
Mini 3-4GHz: =28 mm
Minimum zoom scan . o :
2 X. V.2 = 30 mm 4-5GHz =25 mm
volume 2 2
5-6GHz: =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 DASY5 System
version DASY5 : Versior) 52.8.8.1222

SEMCAD : Version 14.6.10 (7331)
Location EMC compliance Lab.
Manufacture SPEAG
Hardware Reference
Equipment Model Serial Number Date of Calibration r?elj(et C(i:i[ﬁt?rgtion
Shield Room Shield Room None N/A N/A
DASY5 Robot TX90XL Speag F12/5L7FA1/A/01 N/A N/A
DASY5 Controller TX90XL Speag F12/5L7FA1/C/01 N/A N/A
Phantom SAM Twin Phantom | 1724 N/A N/A
Mounting Device Mounting Device None N/A N/A
DAE DAE4 1342 2014-07-24 2015-07-24
Probes EX3DV4 3928 2015-01-28 2016-01-28
Dipole Validation Kits D2450Vv2 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 2016-07-17
Power Amplifier 5190 FE 1012 2014-08-29 2015-08-29
LP Filter LA-30N 40058 2014-08-28 2015-08-28
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
pumiy/BarofTeme. MHB-3825D 73871 2014-08-26 2015-08-26
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14. RF Average Conducted Output Power

14.1 Average Conducted Output Power

Conducted Powers (dBm)
Mode
2412 2437 2462
802.11b_1 Mbps 18.94 18.72 18.68
802.11g_6 Mbps 18.47 18.48 18.61
802.11n(HT-20)_MCS0 18.45 18.49 18.61
Conducted Powers (dBm)
Mode
5180 | 5200 | 5240 | 5260 | 5300 | 5320 | 5500 | 5580 | 5700 | 5745 | 5785 | 5825
802.11a_6 Mbps 17.93 | 17.88 | 17.87 | 17.74 | 17.83 | 17.88 | 1812 | 17.97 | 17.89 | 17.75 | 17.69 | 17.61
802.11n(HT-20)_MCSO | 17.85 | 17.88 | 17.91 | 17.86 | 17.71 | 17.77 | 18.10 | 17.85 | 17.82 | 17.73 | 17.65 | 17.53

14.2 Max. tune up power

Mode Target Power (dBm) Tolerance(dB) Max. Allowed Power(dBm)
IEEE 802.11b 18.00 +2 20.00
IEEE 802.11g 18.00 +2 20.00
IEEE 802.11n(HT-20) 18.00 +2 20.00
IEEE 802.11a 18.00 +1 19.00
IEEE 802.11n(HT-20) 18.00 +1 19.00
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15. SAR Test Results

15.1 WLAN 2.4G Head SAR

Frneny | A [V g | e | Ve | S | Tio
MHz | Ch. | (dBm) (dBm) Bl HEII] (W/kg) (W/kg) (W/kg)
2437 | 6 18.72 20.00 13428 | Right Cheek |  0.322 0.432

2437 | 6 18.72 20.00 1.3428 Right Tilt 0.309 0.415

2437 | 6 18.72 20.00 13428 | LeftCheek | 0.324 0.435

2437 | 6 18.72 20.00 1.3428 Left Tilt 0.201 0.391

<Note>

* SAR values were scaled to the maximum allowed power to determine compliance per KDB

Publication 447498D01v05r02.

* 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.
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15.2 WLAN 2.4G Body SAR

oy | A | VOGS ooy [ oy | Sgaion | sy [ Sl [ 150
MHz | Ch. | (dBm) (dBm) | Factor | Position | 7 (Wikg) | (Wikg) | (Wikg)
2437 | 6 18.72 2000 | 1.3428 | Front 15 0.081 0.109

2437 | 6 18.72 2000 | 13428 | Back 15 0.096 0.129

2437 | 6 18.72 2000 | 1.3428 | Top 15 0.095 0.128 e
2437 | 6 18.72 2000 | 13428 | Left 15 0.059 0.079

2437 | 6 18.72 2000 | 13428 | Right 15 0.049 0.066

2437 | 6 18.72 2000 | 1.3428 | Bottom 15 0.006 0.008

<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB
Publication 447498D01v05r02.

* 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.
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15.3 WLAN 5.2G Head SAR

Froqensy | A | MK 0e | saing | Eur | el [ Sl [ LaR
MHz | ch. (dBm) (dBm) Factor Position (W/kg) (W/kg)
5200 40 17.88 19.00 1.2942 Right Cheek 0.619 0.801
5200 40 17.88 19.00 1.2942 Right Tilt 0.607 0.786
5200 40 17.88 19.00 1.2942 Left Cheek 0.466 0.603
5200 40 17.88 19.00 1.2942 Left Tilt 0.523 0.677
5180 36 17.93 19.00 1.2794 Right Cheek 0.476 0.609
5240 48 17.87 19.00 1.2972 Right Cheek 0.662 0.859
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB
Publication 447498D01v05r02.
* 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.
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15.4 WLAN 5.2G Body SAR

Frequency Average tul\:::ﬁp Sealhie EUT Separation | Measured | Scaled | 1gSAR
Power - Distance 19 SAR 19 SAR Limit

MHz | ch. (dBm) E)(;)I;v;; Factor Position (mm) (W/kg) (W/kg) (W/kg)
5200 40 17.88 19.00 1.2942 Front 15 0.083 0.107
5200 40 17.88 19.00 1.2942 Back 15 0.384 0.497
5200 40 17.88 19.00 1.2942 Top 15 0.234 0.303 16
5200 40 17.88 19.00 1.2942 Left 15 0.057 0.074
5200 40 17.88 19.00 1.2942 Right 15 0.075 0.097
5200 40 17.88 19.00 1.2942 Bottom 15 0.013 0.017
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB
Publication 447498D01v05r02.

* 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.
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15.5 WLAN 5.3G Head SAR

Frneny | A WO | oy | e | S | D | Tao
MHz | Ch. | (dBm) (dBm) HEEET HEII] (W/kg) (W/kg) (W/kg)
5300 | 60 17.83 19.00 13092 | RightCheek |  0.663 0.868
5300 | 60 17.83 19.00 13092 | RightTilt 0.741 0.970
5300 | 60 17.83 19.00 13092 | LeftCheek | 0.581 0.761 e
5300 | 60 17.83 19.00 1.3092 Left Tilt 0.642 0.841
5260 | 52 17.74 19.00 13366 | RightTilt 0.653 0.873
5320 | 64 17.88 19.00 12042 | RightTilt 0.794 1.03
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB

Publication 447498D01v05r02.

* 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.
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15.6 WLAN 5.3G Body SAR

Frequency Average tul\:::ﬁp Seslifis EUT Separation | Measured | Scaled | 1gSAR
Power - Distance 19 SAR 19 SAR Limit

MHz | ch. (dBm) E)(;)I;v;; Factor Position (mm) (W/kg) (W/kg) (W/kg)
5300 60 17.83 19.00 1.3092 Front 15 0.109 0.143
5300 60 17.83 19.00 1.3092 Back 15 0.566 0.741
5300 60 17.83 19.00 1.3092 Top 15 0.310 0.406 16
5300 60 17.83 19.00 1.3092 Left 15 0.055 0.072
5300 60 17.83 19.00 1.3092 Right 15 0.087 0.114
5300 60 17.83 19.00 1.3092 Bottom 15 0.012 0.016
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB
Publication 447498D01v05r02.

* 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.
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15.7 WLAN 5.5G Head SAR

R R I R e I R
MHz | Ch. | (dBm) (dBm) HEEET HEII] (W/kg) (W/kg) (W/kg)
5580 | 116 |  17.97 19.00 12677 | RightCheek |  0.822 1.04
5580 | 116 | 17.97 19.00 12677 | RightTilt 0.942 1.19
5580 | 116 | 17.97 19.00 12677 | LeftCheek |  0.780 0.989 e
5580 | 116 | 17.97 19.00 1.2677 Left Tilt 0.889 113
5500 | 100 | 18.12 19.00 12246 | RightTilt 0.799 0.978
5700 | 140 | 17.89 19.00 12012 | RightTilt 0.827 1.07
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB

Publication 447498D01v05r02.

* 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.
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15.8 WLAN 5.5G Body SAR

Frequency Average ihS . Separation | Measured | Scaled | 1gSAR
Power e ) S EUT Distance 19 SAR 19 SAR Limit
MHz | ch. (dBm) E)(;)I;v;; Factor Position (mm) (W/kg) (W/kg) (W/kg)
5580 116 17.97 19.00 1.2677 Front 15 0.166 0.210
5580 116 17.97 19.00 1.2677 Back 15 0.934 1.18
5580 116 17.97 19.00 1.2677 Top 15 0.536 0.679
5580 116 17.97 19.00 1.2677 Left 15 0.057 0.072 16
5580 116 17.97 19.00 1.2677 Right 15 0.108 0.137
5580 116 17.97 19.00 1.2677 Bottom 15 0.020 0.025
5500 100 18.12 19.00 1.2246 Back 15 0.827 1.01
5700 140 17.89 19.00 1.2912 Back 15 0.778 1.01
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB
Publication 447498D01v05r02.
* 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

Wikg.
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15.9 WLAN 5.8G Head SAR

Frauy | A WO | oy | e | S | S [ Tio
MHz | Ch. | (dBm) (dBm) HEEET HEII] (W/kg) (W/kg) (W/kg)
5785 | 157 |  17.69 19.00 13521 | RightCheek |  0.661 0.894

5785 | 157 |  17.69 19.00 13521 | RightTilt 0.782 1.06

5785 | 157 |  17.69 19.00 13521 | LeftCheek | 0.574 0.776 e
5785 | 157 |  17.69 19.00 1.3521 Left Tilt 0.666 0.900

5745 | 149 | 1775 19.00 13335 | RightTilt 0.939 1.25

5825 | 165 |  17.61 19.00 13772 | RightTilt 0.914 1.26

<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB

Publication 447498D01v05r02.

* 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.
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TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.




EMC

compliance

http://www.emc2000.c0.kr

Report No.: EMC-FCC-A0021
Page: 32 of 104

15.10 WLAN 5.8G Body SAR

Frequency Average ihS . Separation | Measured | Scaled | 1gSAR
Power e ) S EUT Distance 19 SAR 19 SAR Limit
MHz | ch. (dBm) E)(;)I;v;; Factor Position (mm) (W/kg) (W/kg) (W/kg)
5785 157 17.69 19.00 1.3521 Front 15 0.141 0.191
5785 157 17.69 19.00 1.3521 Back 15 0.745 1.01
5785 157 17.69 19.00 1.3521 Top 15 0.432 0.584
5785 157 17.69 19.00 1.3521 Left 15 0.020 0.027 16
5785 157 17.69 19.00 1.3521 Right 15 0.096 0.130
5785 157 17.69 19.00 1.3521 Bottom 15 0.019 0.026
5745 149 17.75 19.00 1.3335 Back 15 0.845 1.13
5825 165 17.61 19.00 1.3772 Back 15 0.930 1.28
<Note>

* SAR valueswere scaled to the maximum allowed power to determine compliance per KDB
Publication 447498D01v05r02.
* 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

Wikg.
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16. Test System Verification Results

System check for Head 2450 MHz(2015-06-19)
Procedure Name: d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)

Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; ¢ = 1.861 S/m; & = 39.397; p = 1000 kg/m®
Phantom section: Flat Section
DASYS5 Configuration:
e Probe: EX3DV4 - SN3928; ConvF(7.06, 7.06, 7.06); Calibrated: 2015-01-28;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1342; Calibrated: 2014-07-24
e Phantom: SAM twin SN1724; Type: QDO00P40CD; Serial: TP:1724
e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies/d=10mm, Pin=250 mW, dist=2.0mm (EX-
Probe) 2 2/Area Scan (51x61x1): Interpolated grid: dx=2.000 mm, dy=2.000 mm
Maximum value of SAR (interpolated) = 19.1 W/kg

System Performance Check at Frequencies/d=10mm, Pin=250 mW, dist=2.0mm (EX-
Probe) 2 2/Zoom Scan (7x7x7) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm
Reference Value = 108.4 VV/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 29.2 W/kg
SAR(1 g) = 13.6 W/kg; SAR(10 g) = 6.15 W/kg
Maximum value of SAR (measured) = 21.2 W/kg
dB

-4.92
-9.84
-14.75

-19.67

-24.59
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System check for Body 2450 MHz(2015-06-28)
Procedure Name: d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)

Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f =2450 MHz; 6 = 1.976 S/m; ¢ = 52.295; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
e Probe: EX3DV4 - SN3928; ConvF(7.15, 7.15, 7.15); Calibrated: 2015-01-28;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1342; Calibrated: 2014-07-24
e Phantom: SAM twin SN1724; Type: QDO00OP40CD; Serial: TP:1724
e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies/d=10mm, Pin=250 mW, dist=2.0mm (EX-
Probe) 2/Area Scan (91x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 20.3 W/kg

System Performance Check at Frequencies/d=10mm, Pin=250 mW, dist=2.0mm (EX-
Probe) 2/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 102.4 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) =12.9 W/kg; SAR(10 g) = 5.94 W/kg

Maximum value of SAR (measured) = 19.9 W/kg

dB
-4.43
-8.86
-13.29

-17.72

-22.15

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
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System check for Head 5200 MHz(2015-06-20)
Procedure Name: d=10mm, Pin=100mW, f=5200MHz

Frequency: 5200 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5200 MHz; ¢ = 4.743 S/m; & = 36.087; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(5.02, 5.02, 5.02); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin 1728; Type: QD0O00P40CD; Serial: TP:1728

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/d=10mm, Pin=100mW, f=5200MHz/Area Scan (91x91x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 15.7 W/kg

Configuration/d=10mm, Pin=100mW, f=5200MHz/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 61.82 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(1 g) = 7.37 W/kg; SAR(10 g) = 2.05 W/kg

Maximum value of SAR (measured) = 15.1 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00
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System check for Body 5200 MHz(2015-06-25)
Procedure Name: d=10mm, Pin=100mW, f=5200MHz

Frequency: 5200 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5200 MHz; 6 = 5.111 S/m; & = 48.416; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(4.12, 4.12, 4.12); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin SN1724; Type: QD0O00P40CD; Serial: TP:1724

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/d=10mm, Pin=100mW, f=5200MHz/Area Scan (91x91x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 14.8 W/kg

Configuration/d=10mm, Pin=100mW, f=5200MHz/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 62.55 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) =7.67 W/kg; SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 16.3 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00
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System check for Head 5300 MHz(2015-06-20)
Procedure Name: d=10mm, Pin=100mW, f=5300MHz

Frequency: 5300 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5300 MHz; ¢ = 4.834 S/m; & = 35.936; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(4.85, 4.85, 4.85); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin 1728; Type: QD0O00P40CD; Serial: TP:1728

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/d=10mm, Pin=100mW, f=5300MHz/Area Scan (91x91x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.0 W/kg

Configuration/d=10mm, Pin=100mW, f=5300MHz/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 64.40 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 39.2 W/kg

SAR(1 g) = 8.5 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00
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System check for Body 5300 MHz(2015-06-26)
Procedure Name: d=10mm, Pin=100mW, f=5300MHz

Frequency: 5300 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5300 MHz; 6 = 5.252 S/m; ¢ = 48.742; p = 1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(3.93, 3.93, 3.93); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin SN1724; Type: QD0O00P40CD; Serial: TP:1724

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/d=10mm, Pin=100mW, f=5300MHz/Area Scan (91x91x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 16.3 W/kg

Configuration/d=10mm, Pin=100mW, f=5300MHz/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 63.84 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 34.6 W/kg

SAR(1 g) = 8.19 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 17.4 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00
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System check for Head 5600 MHz(2015-06-27)
Procedure Name: d=10mm, Pin=100mW, f=5600MHz

Frequency: 5600 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5600 MHz; 6 = 5.235 S/m; & = 35.214; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

o Probe: EX3DV4 - SN3928; ConvF(4.45, 4.45, 4.45); Calibrated: 2015-01-28;

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

e Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin 1728; Type: QDO00P40CD; Serial: TP:1728

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/d=10mm, Pin=100mW, f=5600MHz/Area Scan (91x91x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 17.9 W/kg

Configuration/d=10mm, Pin=100mW, f=5600MHz/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 64.29 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 40.0 W/kg

SAR(1 g) = 8.61 W/kg; SAR(10 g) = 2.4 W/kg

Maximum value of SAR (measured) = 18.6 W/kg

dB

-10.00
-20.00
-30.00
-40.00

-50.00
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System check for Body 5600 MHz(2015-06-24)
Procedure Name: d=10mm, Pin=100mW, f=5600MHz

Frequency: 5600 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5600 MHz; 6 = 5.852 S/m; & = 47.417; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(3.65, 3.65, 3.65); Calibrated: 2015-01-28;

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

e Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin SN1724; Type: QDO00OP40CD; Serial: TP:1724

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/d=10mm, Pin=100mW, f=5600MHz/Area Scan (91x91x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 16.4 W/kg

Configuration/d=10mm, Pin=100mW, f=5600MHz/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 63.25 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 36.9 W/kg

SAR(1 g) = 8.55 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

-10.00
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-40.00
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System check for Head 5800 MHz(2015-06-27)
Procedure Name: d=10mm, Pin=100mW, f=5800MHz

Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f= 5800 MHz; ¢ = 5.488 S/m; & = 34.679; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(4.58, 4.58, 4.58); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin 1728; Type: QD0O00P40CD; Serial: TP:1728

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/d=10mm, Pin=100mW, f=5800MHz/Area Scan (91x91x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 16.6 W/kg

Configuration/d=10mm, Pin=100mW, f=5800MHz/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 60.46 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 38.2 W/kg

SAR(1 g) = 8.12 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 17.6 W/kg
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System check for Body 5800 MHz(2015-06-26)
Procedure Name: d=10mm, Pin=100mW, f=5800MHz

Frequency: 5800 MHz; Duty Cycle: 1:1

Medium parameters used: £ = 5800 MHz; 6 = 6.16 S/m; g, = 47.446; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(3.89, 3.89, 3.89); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin SN1724; Type: QD0O00P40CD; Serial: TP:1724

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/d=10mm, Pin=100mW, f=5800MHz/Area Scan (91x91x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.8 W/kg

Configuration/d=10mm, Pin=100mW, f=5800MHz/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 63.70 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.22 W/kg

Maximum value of SAR (measured) = 17.3 W/kg
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17. Test Results

#1
Procedure Name: 802.11b_Ch6_f.2 437_Left Cheek

Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f=2437 MHz; 6 = 1.847 S/m; g, = 39.455; p = 1000 kg/m3
Phantom section: Left Section
DASYS5 Configuration:
e Probe: EX3DV4 - SN3928; ConvF(7.06, 7.06, 7.06); Calibrated: 2015-01-28;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24
e Phantom: SAM twin SN1724; Type: QDO00P40CD; Serial: TP:1724
e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11b_Ch6_f.2 437 _Left Cheek/Area Scan (81x171x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.484 W/kg

Configuration/802.11b_Ch6_f.2 437_Left Cheek/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 15.09 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.665 W/kg

SAR(1 g) = 0.324 W/kg; SAR(10 g) = 0.179 W/kg

Maximum value of SAR (measured) = 0.475 W/kg

Wikg
0.475
0.380
0.286
0.191

0.096

0.00166
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#2
Procedure Name: 802.11b_Ch6_f.2 437_Body Back

Frequency: 2437 MHz; Duty Cycle: 1:1

Medium parameters used: f =2437 MHz; 6 = 1.968 S/m; ¢ = 52.348; p = 1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(7.15, 7.15, 7.15); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin SN1724; Type: QD0O00P40CD; Serial: TP:1724

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11b_Ch6_f.2 437_Body Back/Area Scan (81x161x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.134 W/kg

Configuration/802.11b_Ch6_f.2 437_Body Back/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.414 VV/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.174 W/kg

SAR(1 g) =0.096 W/kg; SAR(10 g) = 0.055 W/kg

Maximum value of SAR (measured) = 0.132 W/kg

Wikg
0.132
0.106
0.080

0.053

0.027

0.00104
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#3
Procedure Name: 802.11a_Ch48 f.5 240 _Right Cheek

Frequency: 5240 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5240 MHz; ¢ = 4.767 S/m; & = 36.025; p = 1000 kg/m®
Phantom section: Right Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(5.02, 5.02, 5.02); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin 1728; Type: QD0O00P40CD; Serial: TP:1728

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11a_Ch48 f.5 240 Right Cheek/Area Scan (91x131x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.18 W/kg

Configuration/802.11a_Ch48_f.5 240_Right Cheek/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 8.052 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 2.54 W/kg

SAR(1 g) = 0.662 W/kg; SAR(10 g) = 0.233 W/kg

Maximum value of SAR (measured) = 1.23 W/kg

Wikg
1.230

0.984
0.738
0.492

0.246
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#4
Procedure Name: 802.11a_Ch40_f.5 200_Body Back_Gap 15 mm

Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f= 5200 MHz; 6 = 5.111 S/m; ¢ = 48.416; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(4.12, 4.12, 4.12); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin SN1724; Type: QD0O00P40CD; Serial: TP:1724

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11a_Ch40_f.5 200_Body Back_Gap 15 mm/Area Scan (71x61x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.746 W/kg

Configuration/802.11a_Ch40_f.5200_Body Back_Gap 15 mm/Zoom Scan
(9x9x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 3.836 VV/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.384 W/kg; SAR(10 g) = 0.141 W/kg

Maximum value of SAR (measured) = 0.727 W/kg

Wikg
0.727
0.582
0.436

0.291

0.145

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.



EMC Report No.: EMC-FCC-A0021

comnllance Page: 47 of 104

http://www.emc2000.c0.kr

#5
Procedure Name: 802.11a_Ch64 _f.5 320_Right Tilt

Frequency: 5320 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5320 MHz; o = 4.844 S/m; & = 35.979; p = 1000 kg/m®
Phantom section: Right Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(4.85, 4.85, 4.85); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin 1728; Type: QD0O00P40CD; Serial: TP:1728

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11a_Ch64_f.5 320 _Right Tilt/Area Scan (101x101x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.54 W/kg

Configuration/802.11a_Ch64_f.5 320_Right Tilt/Zoom Scan (7x7x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 0 VV/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 2.85 W/kg

SAR(1 g) = 0.794 W/kg; SAR(10 g) = 0.292 W/kg

Maximum value of SAR (measured) = 1.47 W/kg

Wikg
1.470

1.176
0.882
0.588

0.294
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#6
Procedure Name: 802.11a_Ch60_f.5 300_Body Back_Gap 15 mm

Frequency: 5300 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5300 MHz; 6 = 5.252 S/m; & = 48.742; p = 1000 kg/m°
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(3.93, 3.93, 3.93); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin SN1724; Type: QDO00OP40CD; Serial: TP:1724

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11a_Ch60_f.5 300_Body Back_Gap 15 mm/Area Scan (71x61x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.13 W/kg

Configuration/802.11a_Ch60_f.5 300_Body Back_Gap 15 mm/Zoom Scan
(9x9x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 4.118 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 2.04 W/kg

SAR(1 g) = 0.566 W/kg; SAR(10 g) = 0.206 W/kg

Maximum value of SAR (measured) = 1.05 W/kg

Wikg
1.050
0.840
0.630

0.420

0.210
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#7
Procedure Name: 802.11a_Ch116_f.5580_Right Tilt 2

Frequency: 5580 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5580 MHz; ¢ = 5.244 S/m; ¢ = 35.201; p = 1000 kg/m3
Phantom section: Right Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(4.45, 4.45, 4.45); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin 1728; Type: QD0O00P40CD; Serial: TP:1728

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11a_Ch116 f.5580 Right Tilt 2/Area Scan (91x131x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.71 W/kg

Configuration/802.11a_Ch116_f.5 580 Right Tilt 2/Zoom Scan (9x9x12)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 11.74 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.47 W/kg

SAR(1 g) =0.942 W/kg; SAR(10 g) = 0.363 W/kg

Maximum value of SAR (measured) = 1.77 W/kg

Wikg
1.770
1.416
1.062

0.708

0.354
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#8
Procedure Name: 802.11a_Ch116_f.5580_Body Back_Gap 15 mm 2

Frequency: 5580 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5580 MHz; ¢ = 5.84 S/m; g, = 47.495; p = 1000 kg/m®
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(3.65, 3.65, 3.65); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin SN1724; Type: QDO00OP40CD; Serial: TP:1724

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11a_Ch116_f.5 580_Body Back_Gap 15 mm 2/Area Scan (71x61x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.88 W/kg

Configuration/802.11a_Ch116 f.5580 Body Back _Gap 15 mm 2/Zoom Scan
(9x9x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 9.861 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.91 W/kg

SAR(1 g) =0.934 W/kg; SAR(10 g) = 0.339 W/kg

Maximum value of SAR (measured) = 1.79 W/kg

Wikg
1.790

4
1.432 , 7
1.074
0.716

0.358
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#9
Procedure Name: 802.11a_Ch165_f.5 825 Right Tilt

Frequency: 5825 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5825 MHz; 6 = 5.504 S/m; & = 34.576; p = 1000 kg/m®
Phantom section: Right Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(4.58, 4.58, 4.58); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin 1728; Type: QD0O00P40CD; Serial: TP:1728

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11a_Ch165 f.5 825 Right Tilt/Area Scan (91x131x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.91 W/kg

Configuration/802.11a_Ch165 f.5 825 Right Tilt/Zoom Scan (9x10x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 15.59 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 3.92 W/kg

SAR(1 g) = 0.914 W/kg; SAR(10 g) = 0.305 W/kg

Maximum value of SAR (measured) = 1.81 W/kg

Wikg
1.810
1.448
1.086

0.724

0.362
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#10
Procedure Name: 802.11a_Ch165_f.5 825_Body Back_Gap 15 mm

Frequency: 5825 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5825 MHz; 6 = 6.181 S/m; & = 47.33; p = 1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3928; ConvF(3.89, 3.89, 3.89); Calibrated: 2015-01-28;

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

o Electronics: DAE4 Sn1342; Calibrated: 2014-07-24

e Phantom: SAM twin SN1724; Type: QD0O00P40CD; Serial: TP:1724

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/802.11a_Ch165_f.5 825 Body Back_Gap 15 mm/Area Scan (71x61x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.89 W/kg

Configuration/802.11a_Ch165 f.5 825 Body Back_Gap 15 mm/Zoom Scan
(9x9x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 8.668 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 4.20 W/kg

SAR(1 g) = 0.930 W/kg; SAR(10 g) = 0.336 W/kg

Maximum value of SAR (measured) = 1.78 W/kg

Wikg
1.780
1.424
1.068

0.712

0.356
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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

(a) Head_Right Cheek

v—
i
-

'v] -

I

(b)Head_Right Tilt
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(c) Head_Left Cheek

(d) Head_Left Tilt
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(e) Body_Front_15 mm

(HBody_Back_15 mm
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(g)Body_Top_15 mm

-
-5

(h)Body_Left 15 mm
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()Body_Right_15 mm

(j)Body_Bottom_15 mm
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(k) System Check 2 450 MHz

(I) System Check 5 000 MHz
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Annex A.4 Liquid Depth

HSL2450

MSL 2450
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HSL5000

MSL5000
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Annex B. Calibration certificate

Annex B.1 Probe Calibration certificate
EX3DV4_SN3928

Calibration Laboratory of L, s Kallbcieedt
Schmid & Partner e G Barvice nuisse Gétalonnage
Ineering AG 2 o Sarvizio wvizzero ol tarsturs
z-uE.vngmn:g: 8004 Zurich, Switeariand *’a@‘p" S 5 iss Catibration Service
Accradiod by T Swiss Accreditation Sarvce (SAS) Acerectitation Ne.: SCS 0108
The Swiss Accreditation Sarvice i e of the signmories to the EA
Multataral Agr foe the recognition of calibemtian cwrtdicates
cient  EMC Compliance (Dymstec) Cartificate No: EX3-3928_Jan15
CALIBRATION CERTIFICATE |
l

Ogoct EX3DV4 - SN:3928
Callbration procedum(s) QA CAL-O1.v8, QA CAL-12.v8, QA CAL-14.v4, QA CAL-23.v5,

QA CAL-25v8

Calibration procedurs for dosimetric E-field probes
Calibration dale January 28, 2015
This cabbation certifcate documents the My to national which rusilan tha pysical unis of measuremvents (S}

Ths sessutemnnts and tha uscentaintas with corfidence probatitly we gven on the iollowing poges »d arm part of thae cenBicain
M caibtatons have beeo conductsd in the cdosed Aborutony lachity: environment temperature (22 = 3)°C and tmidty < 70%

Cattration Equipmant used (MATE oritcal for cakteaton|

Primary Sandsds 12] Cal Date (Certifcate No | Schedued Calbration
Power mater 44108 GBe4 129874 O3Ape-14 (No. 217.01011) Apr-15 =
Power gansor ES4124 MY41468087 O3-Apt-14 (No. 217-01611) Apr 16
R 3 ) Amanumor SN: 55054 (3c) O3 A 14 (No. 217.018185) Ape-15 i
R 20 &8 Anw SN: 55277 {204} 63-Apr-14 (No. 217.01018) Apr 15 =]
30 <8 A * BN $5120 (M) 03-Agr-14 (No. 217-01820) Apr 18
ety Probe ESIOVZ 3N 3013 | 30.Dec-14 (No. E53-3013_Dect4) Onc-15 |
DAES 5% 060 14-Jan-15 (No. DAEA-S6L_Jan15) Jan16 }
| Becorciary Standerchy Lo Check Date (in bouse) Schetulea Chack —
LR_’_H'W’P 8648C ; US3e420L01 700 A-Aug-99 (i howse cheos Ape 1) In house checx: Apr-18
Netwock Anafyzer HP BIS3E | US3TI0058S 18.0ct.01 (in house check Oct-14) In housh checx: Oes-15
Name Function [§

Approvest by Kalja Pokavc Tachrecal Vinager /Z %

Isaued Jancary 28 2015

Thia caibration cersficase shatl not 2o reproduced excopt in fill winout wetten seproval of the laboroory

Certificate No: EX3-3828_Jan15 Page 1af 11

g|H Ald Ele

Al P74

2

#

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.



EMC Report No.: EMC-FCC-A0021

ComD“ance Page: 66 of 104

http://www.emc2000.c0.Kr

Calibration Laboratory of e, s Kotitriardi

Schmid & Partner —r g Sarvicu sulsse d’otalonnage
Enginee! AG 5 < Sorvizio wvigzero di teratura

w:.mmm @ S guies Catiration Sarvice

2 oy the Swse Sunvice [BAS) Acereditation No.: SCS 0108

The Swina Accraditation Sorvice is one of the signatories to the EA

Muitiatern] Agreemant for the recognition of caibration cortificates

Glossary:

TSL tissue simulating lquid

NORMx,.y.2 sengitivity In free space

ConvF sansithity In TSL / NORMx.y.z

DcP diode compression point

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

A.B.CD modulation dependent linearization paramaters

Potarization o @ rotation around probe axs

Polarization 4 5 rotation around an axis that 18 in the plane normal to probe axis (at measurement center),

L&, # =0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528.2012, *|EEE Recommended Practico for Determining the Paak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wirelass Communications Devices: Measurement
Techniquas®, June 2013

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

Methods Applied and Interpretation of Parameters:

o NORMx,y,z: Assessed for E-fiekd polarzation & = 0 {f < 900 MHz in TEM-cek f > 1800 MHz R22 waveguide)
NORMx.y,z are only intermediate values, L8, the uncertainties of NORMx.y,z does not affisct the £”-field
uncertainty inside TSL (see balow ComvF).

o NORMINX.Y, 2 = NORMy,y.z * frequency_response (see Frequency Response Chart). This incarization is
Implemented in DASYA4 softwan versions later than 4.2. The uncertainty of the frequency response is included
In the stated uncartainty of ConvF,

o DCPryz DCP are numerical linearization parameaters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depand on fraguency nor media.

o PAR: PAR is the Peak 1o Average Ratio thal is not calbrated but determinad based on the signal
characteristics

o Axvy.z Buyr Cxy.z Duyz VRxy.r A B, C, D are numerical linearization paramaeters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequancy nor
media. VR is the maximum caibration range expressed in RMS vollage across the diods.

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical fisld distributions based on powee
measurements for { > 800 MHz. The same satups are used for of the parametars applied for
boundary compensation (sipha, depth) of which typical uncertainty values are given. These parametns are
used in DASY4 software 1 improve probe accumcy close o the boundary. The seasitivity in TSL corresponds
1o NORMx,y,z * ConvF wheraby the uncertainty comeaponds to that given for CanvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the valdity from + 50 MHz 1o £ 100
MHz

«  Spharical lsotropy (3D deviation from isotropy): i a fiekd of low gradients realized using a flat phantom
exposed by & psch anlenna.

o Ssnsor Offset The sensor offset corresponds 1o the offset of virtua! measuremant conter from the probe tip
(on probe axis). No tolerance requred.

«  Conneclor Angle: The angle is assessed using the information ganed by determining the NORMx (no
uncernainty required)
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Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3928

Basic Calibration Parameters

= Sensar X Sensor Y Sensor Z Unc (k=2)
_Norm ggwwmﬁ’f 050 0.23 0.56 £10.1 %
DCP (mV) 101.6 8.2 595
Modulation Calibration Parameters .
UiD Communication System Nama A B [ D VR Unc™
| 4B | dBVv 48 mv_ | (2}
o cow X | 00 00 1.0 o;op*!s»e? 25% |
[ Y| oo 00 10 | 1827
- z| oo 0.0 1.0 1446

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

* Thas usconamtes of NommiX Y 2 do nat sfect the E¥-fekd uncerainty insoe TSL {see Pages 5 andt )
* Numerical insanzation parametar uncardarty rol redquined

£ Uncertairty = determined usng e mas, LR pying rectanguiar cistribubion and i sxprisned for Iha square of the
fieid valoe.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3928

Calibration Parameter Determined in Head Tissue Simulating Media

L (M) © »_-2‘:‘;1; W' Convex | Conve ¥ | ConveZ | Alpha® D.L"g: e
300 453 087 | 1081 10.81 10.81 0.09 1.50 2133 %
450 435 0487 9.89 5.89 J 289 0.16 1.50 +£133%
850 415 0.92 9.14 814 914 0.28 1.17 £120%
200 415 087 8,96 B.85 B8.85 023 | 120 | $120% |
1750 401 | 1.37 7.93 793 7.93 062 0.66 +120%
1800 400 140 7.69 1.69 7.69 0.79 0.60 £120%
2300 38.5 1.67 7.25 7.25 7.25 0.40 074 £120%
2450 39.2 1.80 7.08 7.06 7.06 0.62 0.65 £120%
2500 9.0 1.96 6.79 679 8.79 0.45 0.8t £120%
5200 380 466 502 502 5.02 0.40 180 | £131%
5300 356 476 4,85 4.85 485 040 1.80 £131%
5500 356 496 4,68 468 468 045 1.80 +13.1%
5800 355 507 445 445 445 045 1.80 +£13.1% |
5800 353 §.27 458 | 458 458 | 045 180 | £13.0% |

‘qu-tyvdmumm»vds\uomkumymluwvuummxmhmn wise i s resinicied 10 = SO M2 Tha
uncenanty is the RSS of the Conv wr y and e unc fraquancy band quuutyv-m
Defow 300 MMz s £ 10,25, 40, wwmummmsmuw o4 128 -wmmwmﬂ, Atowe B GHz foquency
manoummow:now

" Al frequencees Below 3 GHz. the winldty of fissue picmmalan (s and @) can be relmod o £ 10% i Sgud compansaton lormule & spplod to

messured SAR viues. Al recuancios atove 3 G the valdiy of eius *eandejn 10 & 3%, The uncacainty » the RSS of
moawmmmmnurwmwm

“ Algha/Dopts are duny SPEAG that Do due 1o P y affoct whw
wmm:wuwmac&-mum:nmmmmMwuwmwmmmmw
diarnedor from the boundary
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3928

Clllbntlon Paramoter Determined in Body Tissue Simuhung Media

Conductivity Depth ™ Unct,

_u-_nxf Parmitinty’ {Sim]” | ComvFX | ConvFY | ConvFZ | Aipha® | (mm) t=2)
300 56.2 0.2 10.68 10.68 1068 | 0.08 120 | +133%
450 56.7 0.84 10.90 10.90 1090 | 007 120 | £+133%
850 65.2 | om a11 | on g1t | 036 T 095 | £120%
500 55.0 1.05 883 8.83 8.83 0.30 106 | £120%
1750 53.4 1.48 767 787 .67 074 | 082 | £120%
1900 533 152 745 7.45 7.45 0.61 067 | £120%

| 2300 529 1.81 7.27 727 7.27 057 | 060 | £120%
2450 527 1.95 7.15 745 | 715 085 | 071 | £120%
2600 525 218 684 | 684 | Bes 076 | 057 | £120% |
5200 48.0 5.30 412 412 412 055 | 190 | £131% |
5300 489 542 183 3.3 303 055 | 190 | £131%
5500 486 5.65 ar2 372 172 0ss | 190 | =131%
5600 485 577 365 3.65 3.65 055 | 190 | £131%
5800 482 6.00 389 3.80 3.89 055 | 190 | #131% |

'rwwmymmumunoomzmwnumsvaa.-m-gnu(mmz; else £ s restricied 10 ¢ 50 MHz The
uncartairdy & B RSS of ®e ComF y at W uncartainty for y band F sty
below 300 MHz is = 10, 25, 40, mmmwhw muuns& 128, mmmuwm Amsomnm
wumummuznoum_
" A trequencies below 3 GHe, mm,dmamnNo;mum-d\n:Wﬁlemmmuw\n
measured SAR values. Al ogquences sbove 3 GHz, the valisity of tissus parsmalen i sl o) I resiicled 10 £ $%. The uncedanty i the RSS of

e ComF uncenaedy for indcatod target tissue

h are detormined Suring cateanon SPEAG warrurts Tl Ihe remaniog deviatan due 2 the y ofect slter

dnpbum:ﬂrumnwaM“mxnwwmmscmu-wwomomlwmwmm
damater from the boundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 =0°

=600 MHz,TEM =1800 MHz R22
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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10°4

Input Signal [uV]

Error (dB)
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Centificats No: EX3-3928_Jan15
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
= 800 MH2 WGLS RO (H_convF) f= 1750 MHz, WGLS R22 (H_comf)
P P
5" "

T s . “ - ’ ‘ v = - =
- 4l

. £ 2 £
cw— o R it

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

-10 08 08 04 02 00D 02 04 08 08 140
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3928

Other Probe Parameters

[Sensor Arrangement \ Trimngular
Cannector Angla (%) | 1122
"Machancal Surface Detection Mods enabled |
| Optical Surface Detection Mode ———— B ' |l asablod
| Probe Overall Length ' 1 337 mm |
“Probe Body Diameter T T 10 mm
TipLength BN Tl  &mm|
[ Tip Diameter T 25mm |
| Probe Tip to Sensor X Calibration Point T imm
Probe T 1o Sensor Y Casoration Point = 1Tmm
Probe Tip 1o Sensor Z Calibration Point — 1 mm
[Recommended Measurement Distance from Surface T 14mm

Gertificato No: £X3-3528_Jan15 Page 110t 11

EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.



EMC Report No.: EMC-FCC-A0021

comD“ance Page: 76 of 104

http://www.emc2000.c0.Kr

Annex B.2 DAE Calibration certification

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 0004 Zurich, Switzariand

S Schweizorischar Kalibelordienst
Secvice suisse f étalonnage

c Servizio svizzero di taratura

S Swiss Calibestion Servics

Acomdiiod by the Swiss Accredeason Senice (SAS) Accreditation No.; SCS 108
The Swiss Accreditation Seevice is one of the signatories to the EA
Multilaternl Age for the gnl of calibration certificates

cliem  EMC Compliance (Dymstec) Cortificate No: DAE4-1342_Jul14

(CALIBRATION CERTIFICATE |
[

Otjout DAE4 - SD 000 D04 BM - SN: 1342

Calteation procedureys) QA CAL-D6.v26
Calibration procedure for the data acquisition electronics (DAE)

Calibration date July 24, 2014 T
l o —
— ¥ RS
| X |
g X |
This caltwation canilicate cocumaents the traceabilty to national stancards, weveh realize thisswy A wala ol 5 451}
The maasur and the unc with confid probabiily & given on e Ilowing pages and am pan of M cenficale

Al colbrations havg boan condumed 0 tha closed aboeaiory Indlty: enviranment lempershue (22 « 3)"C and humidity < 70%

Caltrabon Equpment used (MATE ertical for calibrafion)

Primary Standards D* Cal Dt {Certficnta No. ) Schetidng Caltvation
Kaithiey Multimatar Type 2001 SN o80T Q1-0ct-13 {No 13976) Oet-14
‘Secondary Stundirds |ow Chack Date {in hause) Schedued Check
Auto DAE Catbeaton Unt SE UWS 053 AA 1001 07-Jan-14 (n housa chack) In house check: Jan-156
Calibrator Box V2.1 SE UMS 008 AL 1002 07-Jan-14 (in house chodck) In house check: Jan-15
Name Function Signature
Calteatod by: Erio Hanfeld Yochrican = =
_h——:::_.’g‘_;:"'{/..&;"

Approved by Fin Bomhalt DOaopeny Tochnical Marager .%47/4;
SV

sued: July 249, 204 '

Thig calbeston cenficato snal nol be reproducad axcept in tud without writtae appeoval of the labamlory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzeriand

S Schvweuzncischer Kalibriordienst

c Servics sulsse détalonnage
Servizio swizzero di tarntura

S twiss Calibration Service

Accraditad by the Swiss Accrodiaton Serdoe (SAS) Accraditation No.: SCS 108
The Swiss Acoreditation Service is one of the signatories to the EA
Muttiiatera) Agreement far the recognition of caliirstion centificates

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 Voitage Measurement; Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds o 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 documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

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

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

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

» AD Converter Values with inputs shorted: Values on the intermal AD converter
corresponding to zero input voltage

« Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

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

* Input resistance: Typical vaiue for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

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

« Power consumption; Typical value for information. Supply currents in various operating
modes.
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EMC compliance Ltd. 480-5, Sindong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
TEL: 82313369919 FAX: 825052998311
This test report shall not be reproduced, except in full, without the written approval.



MC—
compliance

Report No.: EMC-FCC-A0021

Page: 78 of 104

http://www.emc2000.co.kr
DC Voltage Measurement
A/D - Comverter Resofution nominal
High Range: 1LSB = 6.1uV, full range «  -100...+300 mV
Low Range: 1LSB = 61aV, lullrange= -1....... +3mV
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring tms: 3 sec
Calibration Factors X Y z
High Range 404.079 £ 0.02% (k=2) | 404.229 £ 0.02% (k=2) | 404.193 + 0.02% (k=2)
Low Range 397184 1 1.50% {(k=2) | 3.97818 £ 1.50% (k=2} | 3.97832 + 1.50% (k=2)
Connector Angle

[c«moctor Angle %o bs used in DASY systemn

365°+1°

Cendicate No: DAE4-1342_Jul14
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Appendix (Additional assessments outside the scope of SCS108)
1. DC Voltage Linearity

High Range Reading (pV) Ditference (V) Error (5%)
Channel X + Input 199924 48 27 0.00
Channel X + Input 20003.12 204 0.0
Channel X = Input -19938.22 256 -0.01
Channel ¥ + Input 188994.07 237 -0.00
Channel Y + Input 20000.20 -0.94 -0.00
Channel Y - Input -20001.55 -0.79 0.00
Channel Z « Input 199893.69 329 -0.00
Channel Z + Input 2000013 -0.85 000
Channel Z - Input -20001.35 0.58 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000,66 -0.28 -0.01
Channel X + Input 201 .58 .18 0.09
Channel X = Input -198.71 -0.04 .02
Channel Y + Input 2001.16 0.25 0.01
Channel Y + Input 201.20 -0.03 -0.02
Channel Y < Input «199.87 -1.04 0.53
Channel Z + Input 2001.06 0.27 0.01
Channel Z + Input 200.54 .49 0.24
Channel Z - Input .200.18 1.24 0.62
2. Common mode sensitivity
DASY meas. 1t par Auto Zero Time: 3 ec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 11.07 927
=200 -8.96 -10.56
Channel Y 200 0.81 058
- 200 -2.58 276
Channel Z 200 1.15 0.69
- 200 273 -3.02
3. Channel separation
DASY measurernent par Auto Zero Tirna: 3 sec: Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channet Z (uV)
Channel X 200 - 4.50 -2.81
Channel Y 200 0.68 - 8.17
Channel Z 200 10.07 7.09
Centficate No: DAE4-1342_Jult4 Page 4 0f8
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Aulo Zero Tima: 3 sec; Measunng time: 3 soc

High Range (LSB) Low Range (LSB)
Channel X 15949 15477
Channel Y 16473 14871
Channel Z 15667 14031

5. Input Offset Measurement

DASY measurement parameters: Auto Zaro Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (1) | min. Offset (uV) | max, Offsst (uv) | S'& °""“‘°|v) o
Channel X 0.59 -0.96 1.97 0.56
Channel ¥ -0.70 -1.87 051 054
Channel Z -0.60 -1.80 0.78 0.80
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <251A
7. Input Resistance (Typical valuss for information)
Zeroing (kOhm) Measuring (MOhm)
Channei X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for Infermation)
Typical values Alarm Level (VDC)
Supply (+ Vec) «78
Supply (- Vec) -7.8
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +8 +14
Supply (- Vec) -0.01 2 8
Cerdficate No: DAE4-1342_Jult4 PegeS5cis
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Annex B.3 Dipole Calibration certification
D2450V2

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 0004 Zurich, Switzeriand

5 1 Kalr
Servioe sulsse d'étalonnage
Servizio svizoero o taratura
Swins Calibration Service

Accredied by the Swiss Accredilanon Seves (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service |s one of the signatories 1o the EA
Multitateral Agr for the gnition of calibration certificates

cient  EMC Compliance (Dymstec) Cantificate No: D2450V2-895_Jul14
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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 is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

The re&oned 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
probabifity of approximately 95%.
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Measurement Conditions
DASY system configuration, &s far as not qivcn on page 1.
DASY Version DASYS V52,88
Extrapolation Advanced 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 392 1.80 mha/'m
Measured Head TSL parameters (220+02)°C 378+46% 1.85 mho/m £ 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.4 Wikg
SAR for nominal Hoad TSL parameters normaized o 1W 52.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL congition
SAR measured 250 mWV input power 6.20 Wikg
SAR for nominal Head TSL paramaters normakzed 1o 1TW 245 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 mho/m
Measured Body TSL parameters {220+02)°C 506+6% 2,03 mho/m £ 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 Body TSL parameters normalized to 1W 50.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR mesasured 250 mW Input power 6.01 Wikg
SAR for nominal Body TS parameters normakzed o 1W 23,6 Wikg = 16.5 % (k=2)
Cortdicate No: D2450V2-885_Jul14 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL
Impedance, transtormed to feed point 53.00+16j0
Return Loss -295d8
Antenna Parameters with Body TSL
Impedancs, transformed to feed paint 50.6Q+370
Return Loss -287 a3
General Antenna Parameters and Design
[ Etectrica Delay (one direction) | 1157 ns

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

The dinole Is mada of standard semirigid coaxial cable. The canter conductor of the feeding ling is directly connectad to the
second amm of the dipole, The antenna is therefora short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the &pole arms In order 1o Improve matching when loaded according to the posttion as explained in the
*Measwement Conditions* paragraph, Tha SAR data are not affectad by this change. The overall dipole length is still

according to the Standard.

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

feedpoint may be damagad.

Additional EUT Data

Manufactured by

SPEAG

Manulaciured on

June 19, 2012
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DASYS5 Validation Report for Head TSL

Dite: 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 kgjm'
Phantom section: Flut Section

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

DASYS52 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

e« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

ma

22.9%

0dB =179 W/kg=12.53dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS 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/NEC/ANSEC63.19-2011)

DASY352 Configurstion:
o Probe: ES3DV3 - SN3205; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronicy: 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 W/kg: SAR(10 g} = 6.01 W/kg

Maximum value of SAR (measured) = 17,3 Wikg

=3

“m

e

00

0dB =173 W/kg= 1238 dBW/kg
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Impedance Measurement Plot for Body TSL
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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 to 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 is 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 Impedance and Retumn 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 Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far ag not given on page 1.

DASY Version DASYS V5238

Extrapolation Advanced Extrapoiation

Phantom Modufar Flat 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 2 1 MHz
5300 MHz + 1 MHz

Frequency 5500 MHz + 1 MHz
5600 MHz = 1 MHz
5600 MiHz = 1 MHz

Head TSL parameters at 5200 MHz
The foliowing parameters and caloulabons were appled.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4,66 mho/m
Measured Head TSL parameters (220+02)"C 34426% 4,45 mho/m £ 6 %
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 parameters nommalized o 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 fo 1W

22.1 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parameters and calculations were appliod.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 359 4.76 mho/m
M d Head TSL par 5 220202)C 3M3=6% 4.54 mho!m £ 8 %
Head TSL tempoerature change during test <05°C —_ —_—
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Coadition
SAR measured 100 mW Inpul pawar 8.21 Wikg

SAR for naminal Head TSL parsmelers nommalized ta 1W

B1.2 W/ kg = 19.9 % (ke2)

SAR averaged over 10 ¢ {10 g) of Head TSL condition

SAR measured 100 mVW input power 2.36 Wikg

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

The lollowing parameters and calculations wars applied.
Temperature Permittivity Caonductivity

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

Measured Head TSL paramaters (220=02)'C 380:6% 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 Candition

SAR maasured 100 mW inpul pawer 8.14 Wikg

SAR for naminal Head TSL parameters nomalized to 1W B0.5 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 paramaters normalized to 1TW 23.1 Wilkg = 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 mhoim

Measured Head TSL paramoters (220+02)°C 339+6% 483 mhome6 %

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

SAR averaged over 1 om? (1 g) of Head TSL Condtion

SAR measurad 100 mW input power B.06 W/kg

SAR for nominsl Head TSL paramaters normekzed 1o 1W 79.6 Wikg = 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 nomalized to W 22.8 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters end caloulations were appled.
Tomparature Permittivity Conductivity

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

Measurod Head TSL parameters (22.0402)°C 338+6% 5.03 mho/m =8 %

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

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

SAR measured 100 mW ingut power 7.87 Wikg

SAH lor noeninal Head TSL parameters normalized to 1W T77.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW nput power 2.256 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 applisd.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°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 Candtion
SAR measured 100 mW Input powes 753 Wiy
SAR for nominal Body TSL paramaters normabzed to 1W 74.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR maeasured 100 mW input power 211 Wikg
SAR for nominal Body TSL parameters norralized to 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% 556 mhoim = 6 %
Body TSL tamperature change during test <05°C e ——
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 om’ (1 g) of Body TSL Condition
SAR messurgd 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 norminal Body TSL parameters normalized to 1W 21.0 W/kg = 18.5 % (k=2)
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Body TSL parameters at 5500 MHz

The lollowing parameters and calculations wern applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.6 5.65 mho/m

Measured Body TSL paramoters {220+02)°C 46B6826% $.82 mhoim £ 6 %

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

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

SAH megsurad 100 m\W input power B.04 Wikg

SAH far nominal Bady TSL parameters normalized 1o 1W 79.9 Wikg = 19.9 % (k=2)

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

SAR measurad 100 mW input powar 224 Whg

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 were appliad,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 2207C 485 5.77 mho/'m

Measured Body TSL parameters (220+02)°C 46646 % 5.86 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 Input pawer 7.97 Whkg

SAR for nominal Body TSL parametars normalized 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 221 Wikg

VSAR 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 46326% E23 mhalm =6 %

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 powes 772 Wikg

SAR lor nominal Body TSL pararmaters narmalzed to 1W 76.7 Wikg 2 19.9 % (k=2)

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

SAR measured 100 mW input power 213 Wikg

SAR for normnal Body TSL parameters narmalized to 1W 21.1 Wikg = 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 4790-84iQ

Rstum Loss -20.2d8
Antenna Parameters with Head TSL at 5300 MHz

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

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

Impedance, transfarmed to feed point 51.00-33Q

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

impedance, ransfonmed to feed post 5400-38)0

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

Impedanca, transtormed to fned paint 553Q-501

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

Impadance, transformad 10 teed point 4960-63j0

Hatum Loss ~-240dB
Antenna Parameters with Body TSL at 5500 MHz

kmpedance, transiorrmed to feed point 51.3Q-1810

Ratumn Loss -33.0dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance. transtormed to feed point 544Q-230

Retumn Loss -26.5d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transtormed (o feed poim 580-36jiQ
Retum Logs -23.7 dB

General Antenna Parameters and Design

[ Electrical Dolay (one direction) ] 1.204 ns j‘

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the teading line = directly connected to the
second anm of the dpole. The antenna s Bweefore shon-circuitad for DC-signats. On some of e dipoles, small end caps
are added 10 the dipole g in ordar to iImprove matching whan loaded according to the position as explained in the
"Measurement Canditions” paragragh. The SAR data are notl aMected by this change. The overall dpole length is still
according to the Standard.

No excessive lorcs must be appliad to the dipoloe arms, bacause they maght bend or the soldered connections near the

feedpoin may be damaged.
Additional EUT Data
Manulactured by SPEAG
Manufactured on May 07, 2012
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DASYS Validation Report for Head TSL

Date; 22.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1134

Communication System: ULD 0 - CW; Frequency: 5200 MHz, Frequency: $300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: £ = 5200 MHz: o = 4.45 Sim; ¢, = 34,41 p = 1000 kg/m’ , Medium paramelers
used: £=35300 MHz: 0 =4.54 S/m; £, = 34.3: p = 1000 kg/m’ , Medium purameters used: T = 5500 MHz: 6 =
473 St £:=34; p = 1000 kg/m' , Medium parameters used: = 5600 MHz: 6 =4.83 S/m| & = 33.9; 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(5.21, 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: DAE4 Sn601; Calibrated: §18.08.2014

«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; 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=1.4mm

Reference Value = 64.63 V/im; Power Drift = 0,04 dB

Peak SAR (extrapolited) = 27,9 Wikg

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

Miximum 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/m: Power Drift = 0.05 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 W/kg
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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 Vilue = 63.94 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30,9 Wikg

SAR(I 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 Drift = 0.03 dB

Peak SAR (extrapolated) =32.1 Wikg

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

dB
0
-6.00
-12.00
-18.00
24.00
-30.00

0dB=17.6 W/kg = 12,46 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: DSGH2zV2 - SN: 1134

Communicition System: UID () - CW; Frequency: 5200 MHz, Frequency: 5300 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: £=35300 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: | 4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 18.08.2014

»  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
 DASYS2 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: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 29.5 W/kg

SAR(1 g) = 7.53 W/kg: SAR(10 g) = 2.11 W/kg

Miximum 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 gnd: dx=4mm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 7.6 W/kg; SAR(10 g) = 2,12 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=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, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Relerence Value = 58,26 Vim; 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/m; 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 value of SAR {measured) = 19.2 W/ikg

-6.00

-12.00
-18.00
-24.00

-30.00

0dB =178 W/kg = 12.50 dBW/kg
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Impedance Measurement Plot for Body TSL
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