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SAR TEST REPORT

Equipment Under Test : Game Pad

Model No. . EI-GP20

Applicant . Samsung Electronics Co., Ltd.

Address of Applicant : 129, Samsung-Ro, Maetan-Dong, Yeongtong-Gu, Suwon-
City, Gyeonggi-Do

FCCID : A3LEI-GP20

ICID 649E-EIGP20

Device Category : Portable Device

Exposure Category : General Population/Uncontrolled Exposure

Date of Receipt : 2013-11-26

Date of Test(s) . 2013-12-05

Date of Issue : 2013-12-09

Standards:

FCC OET Bulletin 65 supplement C
IEEE 1528, 2003
ANSI/IEEE C95.1, C95.3

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, 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 report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Korea Co., Ltd. or testing done by SGS
Korea Co., Ltd. in connection with distribution or use of the product described in this report must be
approved by SGS Korea Co., Ltd. in writing.

Tested by :  Minhyuk Han #’“ 2013-12-09

Approved by - Nicky You @‘[S 2013-12-09

SGS Kaea Co, Lid (Gunpo Labaraion) I #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA 82314285700 £+82 31427 2370 WWV.SgSgoup.kr
! Member of SGS Group(Sociéte Générale de Suvellance)



Report File No. :  F690501/RF-SAR002137-A1

|
, o
SG Date of Issue : 2013-12-09
iV N e Page : 2/86

Contents
1. General Information
1.1 TEStINE LaDOTALOTY ... eueeteitet et ettt et et et e e e e et et et e e e e e et e e e e enenenns 3
1.2 Details Of APPICANT. . ..ottt e e e 3
1.3 AYS 0] 1Tl 2 o o) o T USSP 3
1.4 Description Of EUT(S). ... uiuintitititit ettt e e e e e e e e 4
1.5 Nominal and Maximum Output Power Specifications..............oocoiveiiiiiiniiiiiiiiiinieeenn, 5
1.6 Test ENVIFONMENT. .. ...ttt e 5
1.7 Operation deSCIIPtiON. ... ... vttt 5
1.8 Evaluation PrOCEAUIES. ... ...vut ittt ettt e e e et e 5
1.9 SAR Measurement ProCedUres. .. ..........ooiiitiritii et e e 6
1.10  The SAR Measurement SYSIEIM. . ... ....uuunininininaneteretineneneietetet ettt eeeeenereseaenenns 7
L.I1 SyStem COMPONEGILS. .. cueuinettt ettt et ettt et ettt et et et e e e e 9
1.12  SAR System VerifiCation. ... .....ouinitititiiiit ettt et ettt et ettt et et e re e eneas 10
1.13  Tissue Simulant Fluid for the Frequency Band.................coviiiiiiiiiiiiiieeeeeee, 12
1.14  Test System Validation. ...........ooouiiiiiiiie e 14
1.15  Test Standards and Limits..........oouiuiriniiiit ittt e e et eeaanaes 14
22 51 1 00 T ) (S ] 16
3. SUMMaAry Of RESUILS. .. ... e e e e e e 17
3.1 SAR Evaluation Procedures for Game controllers Devices...........c.cooeeviiiiiiiininennnn. 17
3.2 FCC Power Measurement Procedures. ..............ccoooviiiiiiiiiiiiiiiiiiiieeeeee, 17
33 Measured and Reported SAR.... ..o 17
34 SAR measurement Conditions for LTE ... .. 17
3.4.1 Spectrum Plots for RB Configurations .................ccoooiiiiiiiiiiiiiiiiieeieeeeae 17
342 MR 17
343  A-M PR 17
3.5 LTE INFOIMAtiON. ...ttt e et e et et e e e e e eaas 18
3.6 RF Conducted POWET. ... ..o 18
3.7 SAR Test Exclusions Applied...........oooiniiiiiiii e 20
3.8 Galaxy S3 SAR Data SUMMAIY...........cooiiiiiiiiii e 21
3.9 FCC Multi-TX SAR considerations. ............oc.iveiiniiniiniiiieiiiieiieieieeieeeieennn 23
3.9.1  INtrodUCHION. ... ... 23
3.9.2 Simultaneous Transmission Procedures....................cocooiiiiiiiiiiiiiiiiiii 23
3.9.3 Body SAR Simultaneous Transmission Analysis.............c.coocveiviiiiiiiiineenneinnnnn 23
3.10  SPLSR Evaluation ANalySiS...........ccuviuiiuiiiiiniiiiiieiieie e 24
APPENDIX
A. DASY4 SAR Report
B. Uncertainty Analysis
C. Calibration certificate
SGS Koea Co., Lid (Gunpo Laborainy) #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA 82314285700 £+82 31427 2370 WWV.SgSgoup.kr
1

Member of SGS Group(Sociéte Générale de Suvellance)



| Report File No.:  F690501/RF-SAR002137-A1
s ! ; Date of Issue : 2013-12-09
e Page : 3/86

1. General Information

1.1 Testing Laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)
18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, 435-040, Korea

Telephone 1 +82 +31 428 5700
FAX 1 +82 431427 2371
Homepage : All SGS services are rendered in accordance with the applicable SGS

conditions of service available on request and accessible at
http://www.sgs.com/en/Terms-and-Conditions.aspx

1.2 Details of Manufacturer

Manufacturer : Samsung Electronics Co., Ltd.

Address : 129, Samsung-Ro, Maetan-Dong, Yeongtong-Gu,
Suwon-City, Gyeonggi-Do

Contact Person : Hayeon Cho

Phone No. :010-3186-8379

E-mail : Hayeon.cho@samsung.com

1.3 Version of Report

Version Number Date Revision
00 2013-12-08 Initial issue
01 2013-12-09 Revision 01
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1.4 Description of EUT(S)
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Report File No. :

Game Pad
EUT Type : Game Pad
Model : EI-GP20
Serial Number : RSSDAH00041
Mode of Operation : Bluetooth
Tx Frequency Range :2402.00 ~ 2480.00

Attaching a Smart Phone to the Device

Model No : SCHI535 (Galaxy S3)
FCCID : A3LSCHI535
: Cell. CDMA/EVDO, PCS CDMA/EVDO
Mode of Operation GPRS/EDGE 850/1900, LTE Band 13

LTE Band 13, 802.11a,b,g,n, Bluetooth

1 824.70 ~848.31 (Cell. CDMA/EVDO)
1851.25 ~ 1980.75 (PCS CDMA/EVDO)
824.20 ~ 848.80 (GSM/GPRS/EDGE 850)
1850.20 ~ 1909 (GSM/GPRS/EDGE 1900)
782 (LTE Band 13)
Tx Frequency Range 2412 ~ 2462 (WLAN 2.4 GHz)
5745 ~ 5825 (WLAN 5.8 GHz)
5180 ~5240 ,(WLAN 5.2 GHz)
5260 ~ 5320 (WLAN 5.3 GHz)
5500 ~5700 ,(WLAN 5.5 GHz)
2402.00 ~2480.00 (Bluetooth)
. Reported SAR
Equipment Class Band
1g Body-Worn (W/kg)
GPRS 850 0.412
PCE GPRS 1900 0.079
LTE Band 13 0.204
DSS Bluetooth 0.067
Simultaneous SAR per KDB 690783 D01v01r02 0.479
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1.5 Nominal and Maximum Output Power Specifications
This device operates using the following maximum and nominal output power specifications. SAR values were

scaled to the maximum allowed power to determine compliance per KDB Publication 44798 D01v05.

Average power for Production

Mode / Band Burst Average GMSK (dBm) Burst Average 8-PSK (dBm)
1 Tx Slot 2Tx Slot 1 Tx Slot 2Tx Slot
GPRS/EDGE 850 Maximum 33.50 32.0 27.0 27.0
Nominal 33.00 31.5 26.5 26.5
GPRS/EDGE Maximum 30.00 28.0 255 255
1900 Nominal 29.50 27.5 25.0 25.0

Tune-up Tolerance: -1.5 dB/+ 0.5 dB
Maximum &

Mode / Band Nominal Average output power (dBm)
Maximum 235
LTE Band 13 .
Nominal 23.0

Tune-up Tolerance: -1.5 dB/+ 0.5 dB
Maximum &

Mode / Band Average output power (dBm)

Nominal
Bluetooth Maximum 2.00
uetoo Nominal 0.00

Tune-up Tolerance: -2.0 dB /+ 2.0 dB

1.6 Test Environment

Ambient temperature (22 = 2)°C
Tissue Simulating Liquid | : (22 &= 2)°C
Relative Humidity :(55 = 5) % R.H.

1.7 Operation Configuration

The device in GSM/LTE was controlled by using a Communication tester. Communication between the device and
the tester was established by air link. The EUT was set to maximum power level during all tests and at the beginning
of each test the battery was fully charged. The DASY4 system measures power drift during SAR testing by comparing

e-field in the same location at the beginning and at the end of measurement.

1.8 EVALUATION PROCEDURES

- Power Reference Measurement Procedures

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The Minimum distance of probe sensors to surface determines the closest measurement
point to phantom surface. The minimum distance of probe sensors to surface is 2 and 4 mm. This distance cannot be

smaller than the Distance of sensor calibration points to probe tip as defined in the probe properties.
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1.9 SAR Measurement Procedures
Step 1: Power Reference Measurement
The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The Minimum distance of probe sensors to surface determines the closest measurement
point to phantom surface. The minimum distance of probe sensors to surface is 2 . This distance cannot be smaller
than the Distance of sensor calibration points to probe tip as defined in the probe properties.
Step 2 and 3: Area Scan & Zoom Scan Procedures
The entire evaluation of the spatial peak values is performed within the Post-processing engine (SEMCAD). The
system always gives the maximum values for the 1 g and 10 g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all stored data (A/D values and measurement
parameters)
3. The generation of a high-resolution mesh within the measured volume
4. The interpolation of all measured values from the measurement grid to the high-resolution grid
5. The extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to surface
6. The calculation of the averaged SAR within masses of 1 g and 10 g.

< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01 >

=3 GH= =3 GHa
Moinmim distance from closest measurement point & L -
1L )k L5
{goemetric cenler of probe sensors) o phanbom suriace S& 1 mm win(2) £ 0.5 ma
Mm.mm.un pmh: ulwle Frasm prishe nxis t’f" phantom 30 & |* 200+ 1*
surlsee nommanl o the measurement locatlon
<2 GHe: < 15 mm 3 -4 GH2 < 12 mm
2 -3 GiHE < 12 mm 4 - b GHE < 10 min
Maxinunm area scan spatinl reolution: A uee AY e When the x of y dimension of the teat device, inthe
3l mem plone ok b, (% smaller than the above,

the measirenne resolibon must be = the cormesponding
x or y dimension of the tes device with af least one
mensmement poing on the e device,

Mg it e A =2 (iHz: < & mm 3 -4 GiHe < S mm’
Max mimy poom scan spatind resobufion: Axz e 3V 7 A . .
s e e 1-3GHz <3 mm 4 -6 GHe: < & mm
I-40GHE =4 mm
umiform grid Avp e ind < & 4 -50He =3 mm
f —60GHz: =2 mm
Muxinaem poam scon Arpl 11 between F-40iHe =3 mm
spatial mesolution, 1" two points closess <4 mm 4= 3 GHe < 2.5 mm
narmal 1o phamom fo plamom surfhce 5 b OHe <2 mm
surface wimdext
wrid
Arg i1k
bhetween subsegquent = LS A -1 )
ponts
T 3 - 4 GHz > 28 mm
ity oy e LI = M i 4= 5 (GHE = 25 min
worhimme
% = 0 GHez = 22 mm

Maobe: b 19 the penctration depth o' a plane-wave o normal incldence 1o the tigsoe mediomg see drafl standand 1EER
PEE2E-200 1 for details.
" When pooim scan s roquired and the reporied SAR firom the aren scan based J-g SAR extimaion procedines of
KOV 447498 & = 1.4 Wikg, =& moy, = T mim and < 5 mim soom scan resolution may be applicd, respectively, for
I GHz o 3 GH2 3 GHzto 4 GHeand 4 GHz w6 GHz
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Step 4: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives the field
difference in dB from the reading conducted within the last Power Reference Measurement. This allows a user to
monitor the power drift of the device under test within a batch process. The measurement procedure is the same as
Step 1.

1.10 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. a. This SAR Measurement System uses a Computer-
controlled 3-D stepper motor system (Speag DASY4 professional system ). A Model EX3DV4 3791 E-field probe is
used to determine the internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|2)/ p where c
and p are the conductivity and mass density of the tissue-simulant. The DASY4 system for performing compliance
tests consists of the following items:

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

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

*A 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 with standard

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

Fig a. The microwave circuit arrangement used for SAR system verification

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

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

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

* A computer operating Windows XP.
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* DASY4 software: V4.7 Build80.

* Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc.
* The SAM phantom enabling testing body usage.

* The device holder for flat phantom.

* Tissue simulating liquid mixed according to the given recipes.

* Validation dipole kits allowing to validate the proper functioning of the system.
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1.11 System Components
EX3DV4 E-Field Probe

Construction

Calibration

Frequency
Directivity

Dynamic
Range
Dimensions

Application

Construction

Symmetrical design with triangular core.

Built-in shielding against static charges.

PEEK enclosure material (resistant to organic solvents, e.g.,
DGBE)

Basic Broad Band Calibration in air Conversion Factors (CF)
for HSL 835 and HSL1900.

Additional CF-Calibration for other liquids and frequencies
upon request.

10 to6 ; Linearity: £ 0.2 (30 to6 )

+0.3 in HSL (rotation around probe axis)

+0.5 in tissue material (rotation normal to probe axis)
10uW/g to > 100 m W/g;

Linearity: £ 0.2  (noise: typically <1 uW/g)

Overall length: 337 (Tip length: 20 )

Tip diameter: 2.5 (Body diameter: 12 )

Distance from probe tip to dipole centers: 1

High precision dosimetric measurements in any exposure
scenario (e.g.,very strong gradient fields). Only probe which
enables compliance testing for frequencies up to 6 with
precision of better 30%

Symmetrical design with triangular core.

Built-in shielding against static charges.

PEEK enclosure material (resistant to organic solvents, e.g.,
DGBE)

ET3DV6 E-Field Probe

Construction

Symmetrical design with triangular core Built-in shielding
against static charges PEEK enclosure material (resistant to
organic solvents, e.g. glycol).

F690501/RF-SAR002137-A1
2013-12-09
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EX3DV4 E-Field Probe

Calibration In air from 10 to 2.5 In brain simulating tissue
(accuracy + 8 %)
Frequency 10 to>6 ; Linearity: £0.2 (30 to3 )
Directivity +0.2 in brain tissue (rotation around probe axis)
+0.4 in brain tissue (rotation normal to probe axis)
Dynamic 5 uW/gto >100 mW/g; Linearity: £0.2
Range
Srfce. Detect +0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces 1
Dimensions Overall length: 330 mm !
Tip length: 16 mm ET3DV6 E-Field Probe
Body diameter: 12 mm
Tip diameter: 6.8 mm
Distance from probe tip to dipole centers: 2.7 mm
Application General dosimetry up to 3 Compliance tests of mobile
phone
NOTE:
1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX C” for the Calibration
Certification Report.
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SAM Phantom

Construction: The SAM Phantom is constructed of a fiberglass shell
integrated in a wooden table. The shape of the shell is
based on data from an anatomical study designed to
determine the maximum exposure in at least 90 % of
all users. It enables the dosimetric evaluation of left
and right hand phone usage as well as body mounted
usage at the flat phantom region. A cover prevents the
evaporation of the liquid. Reference markings on the
Phantom allow the complete setup of all predefined
phantom positions and measurement grids by
manually teaching three points in the robot.

Shell Thickness: 20  £0.1

Filling Volume: Approx. 25 liters

SAM Phantom

DEVICE HOLDER

Construction Simple but effective and easy-to-use extension for

Mounting Device that facilitates the testing of larger
devices according to IEC 62209-2 (a.q.. laptops,
Cameras, etc.). It is lightweight and fits easily on the
upper part of the Mounting Device in place of the phone

positioned.

Device Holder

1.12 SAR System verification

The microwave circuit arrangement for system verification is sketched in Fig. b. 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. These tests were done at 750 , 835 , 1900
The tests for EUT were conducted within 24 hours after each verification. The obtained results from the system
accuracy verification are displayed in the table 1. During the tests, the ambient temperature of the laboratory was in the
range (22 == 2) ° C, the relative humidity was in the range (55 == 5) % R.H. and the liquid depth above the ear
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.
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Fig b. The microwave circuit arrangement used for SAR system verification
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A. Agilent Model E4438C Signal Generator

B. EMPOWER Model 2001-BBS3Q7ECK Amplifier

C. Agilent Model E4419B Power Meter
D. Agilent Model 9300H Power Sensor
E. Agilent Model 86205A Directional RF Bridges

F. Reference dipole Antenna

System Verification Results
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Photo of the dipole Antenna

Target SAR 1 g
. . from Measured | Normalized L Liquid
Verlfl'giltlon Pg/);e Tissue Calibration SAR1g SAR1g Dez/;l ;10n Date Temp.
Certificate (0.1 W) (1W) k (°C)
aw
D750V3 750
S/N: 1085 1782 Body 8.60 W/kg 0.886 W/kg | 8.86 W/kg 3.02 12/05/2013 21.5
D835V2 835
S/N: 4d138 3791 Body 9.32 W/kg 0.940 W/kg | 9.40 W/kg 0.86 12/05/2013 21.5
D1900V2 1900
S/N- 5d158 3791 Body 39.7 Wikg 3.72 Wikg 37.2 W/kg -6.30 12/05/2013 21.5
Table 1. Results system verification
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1.13 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the Speag Model DAK-3.5 Dielectric Probe in

conjunction with Agilent E5070B Network Analyzer(300 -3 ) by using a procedure detailed in Section V.

Tissue Dielectric Parameters
() type Limits / Measured Permittivi R Simulated Tissue
ermittivity onductivity Temp( )
Measured, 12-05-2013 55.7 0.97 21.5
750.00 Recommended Limits 55.5 0.96 21.0~23.0
Body Deviation(%) 0.36 1.04 -
Measured, 12-05-2013 55.4 1.00 21.5
782.00 .
Deviation(%b) -0.18 4.00 -
Measured, 12-05-2013 55.3 0.94 21.5
835.00 Recommended Limits 55.2 0.97 21.0~23.0
Deviation(%) 0.18 -3.09 -
Measured, 12-05-2013 55.36 0.93 21.5
824.20 -
Body Deviation(%) 0.29 -4.30 -
Measured, 12-05-2013 55.2 0.94 21.5
836.52 .
Deviation(%o) 0.00 -3.19 -
Measured, 12-05-2013 55.12 0.95 21.5
848.80 —
Deviation(%) -0.15 -2.11 -
Measured, 12-05-2013 52.9 1.57 21.5
1900.00 Recommended Limits 55.3 1.52 21.0~23.0
Deviation(%) -4.34 3.29 -
Measured, 12-05-2013 53.1 1.51 21.5
1850.20 —
Body Deviation(%) -4.14 -0.66 -
Measured, 12-05-2013 53.0 1.54 21.5
1880.00 —
Deviation(%) -4.34 1.30 -
Measured, 12-05-2013 52.9 1.58 21.5
1909.80 .
Deviation(%b) -4.54 3.80 -
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The composition of the brain & muscle tissue simulating liquid
The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters

required for routine SAR evaluation.

Ingredients Frequency (Miz)

(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 38.56 | 51.16 | 4145 | 524 | 41.05 | 56.0 | 549 | 404 | 62.7 | 732
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 | 0.18 0.5 0.5 0.04
Sugar 5632 | 46.78 | 56.0 | 45.0 | 56.5 | 41.76 | 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 | 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 00 | 4492 | 00 0.0 26.7
Dielectric Constant | 43.42 | 58.0 | 42.54 | 56.1 42.0 | 56.8 399 | 54.0 | 398 52.5
Conductivity (S/m) | 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78

Salt: 99 "% Pure Sodium Chloride Sugar: 98 "% Pure Sucrose

Water: De-ionized, 16 MQ' resistivity HEC: Hydroxyethyl Cellulose

DGBE: 99 "% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether
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1.14 Test System Validation

Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm measurement
accuracy. The SAR systems (including SAR probes, system components and software versions) used for this device
were validated against its performance specifications prior to the SAR measurements. Reference dipoles were used
with the require tissue-equivalent media for system validation, according to the procedures outlined in IEEE 1528-
2003 and FCC KDB 865664 D0O1v01. Since frequency within the valid frequency range of the probe calibration point,
using the system that normally operates with the probe for routine SAR measurements and according to the required
tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies, SAR

probe and tissue dielectric parameters has been included.

Dielectric

f bate Probe Pé(;ble Tissue Parameters CW Validation Modulated Validation
(MHz) S/N point Type Permitt | Condu Sensitivity Probe Probe Mod. Duty PAR
ivity ctivity Linearity Isotropy Type Factor

750 11/27/2013 1782 750 Body 53.8 0.95 PASS PASS PASS GMSK | PASS N/A

835 11/25/2013 3791 835 Body 52.8 0.93 PASS PASS PASS GMSK | PASS N/A

1900 | 11/25/2013 3791 1900 Body 533 1.56 PASS PASS PASS GMSK | PASS N/A

< SAR System Validation Summary>

1.15 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (““SAR”) in Section 4.2 of
“IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3

to 300 ,” ANSI/IEEE C95.3-2003, Copyright 2003 by the Institute of Electrical and Electronics Engineers, Inc.,
New York 10017. These criteria for SAR evaluation are similar to those recommended by the National Council on
Radiation Protection and Measurements (NCRP) in “Biological Effects and Exposure Criteria for Radio frequency
Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814.
SAR is a measure of the rate of energy absorption due to exposure to an RF transmitting source. SAR values have been
related to threshold levels for potential biological hazards. The criteria to be used are specified in paragraphs (d)(1)
and (d)(2) of this section and shall apply for portable devices transmitting in the frequency range from 100 to 6
Portable devices that transmit at frequencies above 6 are to be evaluated in terms of the MPE limits specified in §
1.1310 of this chapter. Measurements and calculations to demonstrate compliance with MPE field strength or power
density limits for devices operating above 6 should be made at a minimum distance of 5 cm from the radiating
source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the whole-body and spatial peak SAR not
exceeding 8 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a cube).

Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 20 W/kg, as averaged
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over an 10 grams of tissue (defined as a tissue volume in the shape of a cube). Occupational/Controlled limits apply
when persons are exposed as a consequence of their employment provided these persons are fully aware of and
exercise control over their exposure. Awareness of exposure can be accomplished by use of warning labels or by
specific training or education through appropriate means, such as an RF safety program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over the whole-body and spatial
peak SAR not exceeding 1.6 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a
cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4 W/kg, as
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube). General
Population/Uncontrolled limits apply when the general public may be exposed, or when persons that are exposed as a
consequence of their employment may not be fully aware of the potential for exposure or do not exercise control over
their exposure. Warning labels placed on consumer devices such as cellular telephones will not be sufficient reason to

allow these devices to be evaluated subject to limits for occupational/controlled exposure in paragraph (d)(1) of this

section.
Uncontrolled Environment Controlled Environment

Human Exposure General Population Occupational
Partial Peak SAR
(Partial) 1.60 m W/g 8.00m W/g
Partial Average SAR
(Whole Body) 0.08 m W/g 0.40 m W/g
Partial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m W/g 20.00 m W/g

Table .2 RF exposure limits
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2. Instruments List

Maunfacturer Device Type Serial Cal Date Cal Interval Cal Due
Number
Staubli Robot RX90BL F12/5LP8A1/01 N/A N/A N/A
Schmid& . . .
Partner Dosimetric E-Field ET3V6 1782 03/18/2013 Annual 03/18/2014
. . Probe
Engineering AG
Schmid& . . .
Partner Dosimetric E-Field EX3DV4 3791 06/04/2013 Annual 06/04/2014
. . Probe
Engineering AG
Schmid& 750 Svst
Partner L Dysiem D750V3 1085 03/25/2013 | Biennial | 03/25/2015
Engi . Validation Dipole
ngineering AG
Schmid& 335 Svst
Partner Veldat YDS. "“11 D835V2 4d138 09/27/2013 | Biennial | 09/27/2015
Engineering AG andation Lipofe
Schmid& 1900 Syst
Partner L Dystem D1900V2 5d158 09/27/2013 | Biennial | 09/27/2015
Enci . Validation Dipole
ngineering AG
Schmid& Data acquisition
Partner quis DAE3 567 01/25/2013 Annual 01/25/2014
. . Electronics
Engineering AG
Schmid&
Partner Software DASY42 V52.8.01 - N/A N/A N/A
Engineering AG
Schmid& TP-1720
Partner Phantom SAM Phantom V4.0 ) N/A N/A N/A
. . TP-1721
Engineering AG
Agilent Network Analyzer E5071C MY46111535 06/27/2013 Annual 01/03/2014
Schmid& Dielectric
Partner . DAK-3.5 1107 03/05/2013 Annual 03/05/2014
. . Assessment Kit
Engineering AG
Agilent Power Meter E4419B GB43311125 06/27/2013 Annual 06/27/2014
. MY41495314 09/10/2013 Annual 09/10/2014
Agilent Power Sensor E9300H MY41495307 | 09/10/2013 | Annual | 09/10/2014
Agilent Signal Generator E4438C MY 44270498 06/26/2013 Annual 06/26/2014
E“épy‘;r;frrlfl: Power Amplifier | 2001-BBS3Q7ECK | 1032 D/C 0336 | 03/29/2013 Annual 03/29/2014
. Directional RF
Agilent Bridges 86205A MY31402302 06/29/2013 Annual 06/29/2014
. . LA-15N
Microlab LP Filter LA-30N N/A 09/09/2013 Annual 09/09/2014
Agilent Attenuator 8491B 50566 09/09/2013 Annual 09/14/2014
. Radio
Anritsu . MT8820C 6200863176 03/13/2013 Annual 03/13/2014
Communication
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3.Summary of Results

3.1 SAR Evaluation Procedures for Game controllers Devices
Per FCC KDB Publication 941225 D07v01r01, The Game controllers Devices, 10-g extremity SAR must also be
measured at zero test separation for all measured 1-g (10 mm) SAR configurations to address hand exposure. A KDB

inquiry is required to determine 10 mm is acceptable for measuring 1-g SAR.

3.2 FCC Power Measurement Procedures

Power measurements were performed using a base station simulator under digital average power.

The handset was placed into a simulated call using a base station simulator in shielded chamber. SAR measurements
were taken with a fully charged battery. In order to verify that the device was tested and maintained at full power, this
was configured with the base station simulator. The SAR measurement Software calculates a reference point at the
start and end of the test to check for power drifts. If conducted power deviations of more than 5 % occurred, the tests

were repeated.

3.3 Measured and Reported SAR

Per FCC KDB Publication 447498 D01v05, When SAR is not measured at the maximum power level allowed for
production units, the results must be scaled to the maximum tune-up tolerance limit according to the power applied to
the individual channels tested to determine compliance. For simultaneous transmission, the measured aggregate SAR
must be scaled according to the sum of the differences between the maximum tune-up tolerance and actual power used
to test each transmitter. When SAR is measured at or scaled to the maximum tune-up tolerance limit, the results are
referred to as reported SAR. Test highest reported SAR results are identified on the grant of equipment authorization
according to procedures in KDB 690783 D01v01r02.

3.4 SAR measurement Conditions for LTE

3.4.1 Spectrum Plots for RB Configurations

A properly configured base station simulator was used for SAR tests and power measurements. Therefore, spectrum
plots for RB configurations were not required to be included in this report.

3.4.2 MPR

MPR is permanently implemented for this device by the manufacture. The specific manufacturer target MPR is
indicated alongside the SAR results. MPR is enabled for this device, according to 3GPP TS36.101 Section 6.2.3 —
6.2.5 under Table 6.2.3.-1

3.43A-MPR

A-MPR (Additional MPR) has been disabled for all SAR tests by setting NS=01 on the base station simulator.
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3.5 LTE Information
FCCID A3LSCHI535
Form Factor Handset
Frequency Range of each LTE transmission band Band 13: 782 MHz
Channel Bandwidths Band 13: 10 MHz
) Low Mid High
Channel Numbers and Frequencies (MHz) i 782 (Ch 23230) i
UE Category UE category 3
Modulations Supported in UL QPSK, 16QAM
LTE MPR Permanently implemented per 3GPP TS Yes
36.101 Section 6.2.3 ~6.2.5?
A-MPR(Additional MPR) disabled for SAR Testing? Yes
Base station simulator used for Testing Anritsu MT8820C
3.6 RF Conducted Power
Attaching a Smart Phone (Galaxy S3) to the Device
GSM Conducted Power
4 Channel AT Mode UL A LIRS [ Colg]c?vtlj::w
(MHz) () Size Offset MPR (dBm)
1 0 0 23.21
1 24 0 23.18
1 49 0 23.20
QPSK 25 0 1 22.19
25 12 | 22.21
25 24 1 22.19
50 0 1 22.17
10 23230 782.0
1 0 1 22.61
1 24 1 22.59
1 49 | 22.59
16QAM 25 0 2 21.23
25 12 2 21.23
25 24 2 21.22
50 0 2 21.22
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Burst-Conducted Average Power( m)
GSM Channel Frequency( ) GPRS EDGE
1 Tx Slot 2 Tx Slot 1 Tx Slot 2 Tx Slot
128 824.2 33.04 31.36 26.24 26.04
OSM 850 190 836.6 33.16 3141 2634 26.17
251 848.8 33.20 31.27 26.44 26.25
512 1850.2 29.54 27.85 24.98 24.74
chai?ioo 661 1880.0 29.61 27.96 25.38 24.81
810 1909.8 29.73 27.62 25.41 24.95
Frame-Conducted Average Power( m)
GSM Channel Frequency( ) GPRS EDGE
1 Tx Slot 2 Tx Slot 1 Tx Slot 2 Tx Slot
128 824.2 24.01 25.34 17.21 20.02
G%l\;[né(ﬁfo 190 836.6 24.13 25.39 17.31 20.15
251 848.8 24.17 25.25 17.41 20.23
512 1850.2 20.51 21.83 15.95 18.72
P 1900 661 1880.0 20.58 21.94 16.35 18.79
810 1909.8 20.70 21.60 16.38 18.93

- CSI coding scheme was used in GPRS output power measurements and SAR Testing, as a condition where

GMSK modulation was ensured. Investigation has shown that CS1 - CS4 settings do not have any impact on the

output levels or modulation in the GPRS modes.

El-GP20 Game Pad

Bluetooth Conducted Power

Channel Frequency ( ) GFSK ( m)
Low 2402 -0.22
Middle 2441 -0.16
High 2480 0.01
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3.7 SAR Test Exclusions Applied
Per FCC KDB 447498 DO0O1v05, the SAR exclusion threshold for distances < 50  is defined by the following

equation:

Max Power of Channel (mW)

* \,’[ Frequency(GHz)

Test Separation Distance (mm)

Game Pad SAR test exclusion threshold

Frequency: 2 480 (min. Separation Distances = 5 mm)

SAR test exclusion thresholds (5 mm) = (3 x 5) / V 2.480 = 9.525 mW

Maximum Tune-up Tolerances SAR Test Exclusion
power( ) Thresholds(5 mm) ()
1.585 9.525

2013-12-09
20/ 86

<30

Bluetooth Mode (Game Pad) Calculation value: 1.585( )/ 5(mm) x V 2.480 = 0.50

So, Calculation value < 3.0

Bluetooth Mode (Game Pad) Conclusion: SAR is not required
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3.8 Galaxy S3 SAR Data Summary
Ambient Temperature (°C) 23.4
Liquid Temperature (°C) 21.5
LTE Band13 Body Date 12/05/2013
i Tune-
Test EUT Traffic Channel RB T Measured Up 1g Scaling | 19gSAR
- Mode Power imi SAR SAR Limits
Mode Position Frequency . () Limit
() Channel | Size | Offset [ m] [ m] (W/kg) (19) (W/kg)
s | Back | QPSK | 78200 | 23230 | 1 | 0 0 2321 | 2350 | 0.191 | 0.204 y
sl | Back | QPSK | 78200 | 23230 | 25 | 12 0 2221 | 2250 | 0.175 | 0.187 '
Ambient Temperature (°C) 23.4
Liquid Temperature (°C) 21.5
GPRS850 Body Date 12/05/2013
Traffic Channel . Measured | Tune-Up Scaling | 1gSAR
Test Mode PEl.JT Frequency Distance | power Limit 13\/%"? SARg I_gimits
osition O) Channel ) [ m] [ m] (Wikg) (19) (Wikg)
OFRSS30 | Back 836.6 190 0 31.41 32.00 0360 | 0412 1.6
Ambient Temperature (°C) 23.4
Liquid Temperature (°C) 21.5
GPRS1900 Body Date 12/05/2013
i Measured Tune-U i
et Mod EUT Traffic Channel Distance o Limitp 19 SAR Sgil\lFr;g 1Lg_ SAR
estMode | position | Frequency () (W/kg) IS
O) Channel [ m] [ m] (19) (Wikg)
OPRSI900 | Back 1880.0 661 0 27.96 28.0 0.078 | 0.079 1.6
SAR Test Notes

General Notes :

1. The test data reported are the worst-case SAR values according to test procedures specified in IEEE 1528-2003, FCC/OET

Bulletin 65, Supplement C [June 2001] and FCC KDB Publication 447498 D01v05.

2. All modes of operation were investigated, and worst-case results are reported.

3. Battery is fully charged for all readings and the standard batteries are the only options.

4. The EUT is tested 2" hot-spot peak, if it is less than 2 dB below the highest peak.

5. The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and thermal characteristics and are

within operational tolerances expected for production units.

6. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB Publication 447498 D01v05.
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7. Per FCC KDB Publication 648474 D04v01, SAR was evaluated without a headset connected to the device. Since the reported
SAR was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.

8. Per FCC KDB Publication 941225 D07v01r01, The distance from Game controller to flat phantom for testing is no Gap.

LTE Notes

1. Per KDB Publication 941225 D05v02r02, when reported SAR of 1RB and 50%RB allocation for QPSK > 0.8W/kg for any
exposure position, SAR testing of 100RB allocation for QPSK is performed at the highest power channel.

2. Per KDB Publication 941225 D05v02r02, 16QAM output power for each RB allocation configuration is > not %2 dB higher
than the same configuration in QPSK and the reported SAR for the QPSK configuration is < 1.45 W/kg; Per KDB 941225

DO05v02, 16QAM SAR testing is not required.
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3.9 FCC Multi-TX SAR considerations
3.9.1 Introduction
The following procedures adopted from FCC KDB Publication 447498 DO1v05 are applicable to handsets with built-

in unlicensed transmitters such as Bluetooth devices which may simultaneously transmit with the licensed transmitter.

3.9.2 Simultaneous Transmission Procedures

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission analysis is
require. Per FCC KDB 447498 D01v05 IV.C.1,iii, simultaneous transmission SAR test exclusion may be applied when
the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a physical test configuration is <
1.6 W/kg. When standalone SAR is not required to be measured per FCC KDB 447498 D01v05 4.3.2.2), the following

equation must be used to estimate the standalone 1g SAR for simultaneous transmission involving that transmitter.

Ectimated SAR — S FOGHEY L (Idax Power of channel, m™W)

7o Iin. Separation Dhstance, trum
Frequen i Bt Separation Distan Estimated SAR
equency Allowed Power eparation Distance stimate
Mode
[MHZz] [mW] [mm] [W/kg]
Bluetooth 2450 1.585 5 0.067

<Tablet.3 Estimated SAR >
3.9.3 Body SAR Simultaneous Transmission Analysis

Simultaneous Transmission Summation Scenario with Worst Case (Game Pad + Samsung Smart Phone)

Simultaneous TX | configuration Bluetooth SAR (W/kg) LTE Band13(W/kg) > SAR (W/kg)
Back 0.067 0.204 0.271
configuration Bluetooth SAR (W/kg) GPRS850(W/kg) > SAR (W/kg)
Back 0.067 0.412 0.479
configuration Bluetooth SAR (W/kg) GPRS1900(W/kg) > SAR (W/kg)
Body Back 0.067 0.079 0.146
configuration Bluetooth SAR (W/kg) CDMA(W/kg) > SAR (W/kg)
Back 0.067 Worst Limit 1.60 1.667
configuration Bluetooth SAR (W/kg) WLAN(W/kg) > SAR (W/kg)
Back 0.067 Worst Limit 1.60 1.667
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3.10 SPLSR Evaluation Analysis
When the SAR peak to location ratio (shown below) for each pair of antennas is < 0.04, simultaneous SAR evaluation

is not required. The distance between the transmitters was calculated using the following formula.

Distancery_te = R, = J[:r, -x5,) +(y=3) +(z,-z,)

(SAR, + SAR;)"”
SPLS Ratio = R

Estimated . SPLS

Antenna Pair S;TS ?{Xlr;ggl)g 1g SAR 19 ?V,?/ﬁ(g)um Diiisr?g:?r%r:n) SPLS Ratio Ratio

(Wikg) Limit

Ant "a" Ant "b" a b ath D, (a+h)'”/ D,

LTE Band 13 0.204 0.271 29.78 0.005
GSM/GPRS850 0.412 0.479 29.78 0.011

GSM/GPRS1900 0.079 0.146 29.78 0.002 <0.04

Cell. CDMA/EVDO B.T 1.60 0.067 1.667 63.76 0.034 -

PCS CDMA/EVDO 1.60 1.667 63.76 0.034
WLAN 2.4 GHz 1.60 1.667 117.55 0.018
WLAN 5 GHz 1.60 1.667 117.55 0.018

Simultaneous Transmission conclusion
The above numerical summed SAR results and SPLSR analysis is sufficient to determine that simultaneous

transmission cases will not exceed the SAR limit and therefore no measured volumetric simultaneous SAR summation

is required per FCC KDB publication 447498 D01 v05.
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Appendix
List
Appendix A DASY4 Report -750 ,835 ,1900
(Plots of the SAR Measurements) - LTE Band 13 Test
- GPRS850/1900 Test
Appendix B Uncertainty Analysis
Appendix C Calibration Certificate - PROBE
- DAE
- DIPOLE
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Appendix A
Test Plot - DASY4 Report
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750 Verification Test
Date: 2013-12-05

Test Laboratory: 5G5 Korea (Gunpo Laboratory)
File Name: 7300z Venfication.dad

Input Power : 100 mW
Ambient Temp : 23.4 'C Tissue Temp : 21.5 T

DUT: Dipole 750 MHz; Type: DTS0V3E; Serial: D750V - SN: 1085
Program Name: Verification

Communication System: CW: Frequeney: 750 MHzDuty Cyele: 1:1
Medium parameters used: =750 MHz: o = 0.971 mho/m: &, = 55.7; p = 1000 ke/m?
Phantom section: Flat Section

DASY4 Configuration:
- Probe: ET30V6 - SN1782 Convl(6.32, 6.32, 6.32) Calibrated: 2013-03-18
= Sensor-Surface: dmm (Mechanical Surface Detection )
- Electronics: DAES Sa367: Calibrated: 2013-01-235
- Phantom: SAM with CRP_2011(left): Type: SAM: Serial: TP-1645
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing $W: SEMCAD, V1.8 Build 186

750MHz_Body Verification/Area Scan (61x101x1): Measurement grid: ds= 1 5mm, dyv=135mm
Maximum value of SAR (interpolated) = 0,948 mWg

T30MHz_Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 32.2 Vim; Power Drift = 0,012 dB

Peak SAR (extrapolated) = 1.22 Wike

SAR(1 g) = 0.886 mW/g: SAR(10 g) = 0,606 mW/g

Maximum value of SAR (measured) = 0,952 mWig

-1.85
-3
-5.56
-1.42

-9.27

0dB = 0.952mW/g
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835 Verification Test
Date: 2013-12-05

Test Laboratory: 5G5 Korea (Gunpo Laboratory)
File Name: 8350z Venfication.dad

Input Power : 100 mW
Ambient Temp : 23.4 'C Tissue Temp : 21.5 T

DUT: Dipole 835 MHz; Type: DEISVD; Serial: 1D835V2 - SN:4d 138
Program Name: Verification

Communication System: CW: Frequency: 835 Mz Duty Cyele: 1:1
Medium parameters used: = 835 MHz: o = 0.937 mho/m; &, = 55.3. p = 1000 ke/m?
Phantom section: Flat Section

DASY4 Configuration:
- Probe: EX3DV4 - SN3791; ConvE(8.7, 8.7, 8.7): Calibrated: 2013-06-04
= Sensor-Surface: 2mm (Mechanical Surface Detection)
- Electronics: DAES Sa367: Calibrated: 2013-01-235
- Phantom: SAM with CRP_2011(left): Type: SAM: Serial: TP-1645
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing $W: SEMCAD, V1.8 Build 186

835MHz_Body Verification/Area Scan (61x91x1): Measurement grid: ds= 15mm, dy=15mm
Maximum value of SAR (interpolated) = 117 mWig

835MHz_Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 35.1 Vim; Power Diift = -0,083 dB

Peak SAR (extrapolated) = 1.40 Wike

SAR(1 g) = 0,940 mW/g: SAR(10 g) = 0,621 mW/g

Maximum value of SAR (measured) = 1L18 mW'g

-2.08
-4.16
-6.24

-#.32

-10.4

0dB = 1.18mW/g
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1900 Verification Test
Date: 2013-12-05

Test Laboratory: 5G5 Korea (Gunpo Laboratory)
File Name: 19000z Verification dad

Imput Power @ 100 mW
Ambient Temp : 23.4 'C Tissue Temp : 21.5 T

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - §N:5d158
Program Name: Verification

Communication Systemn: CW: Frequencey: 1900 Mz Duty Cyele: 1:1
Medium parameters used: = 1900 MHz o = 1L.57 mho/m; &, = 329, p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3791; ConvF(7.15, 7.15. 7.15); Calibrated: 2013-06-04

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

- Electronics: DAES Sn367: Calibrated: 2013-01-235

= Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAN MIC #2000-93; Serial: TP-1300
= Measurement SW: DASY4, V4.7 Build 80 Postprocessing SW: SEMCAL, V1.8 Build 186

1900MHz_Body Verification/Area Scan (61x91x1): Measurement grid: ds= 1 5mm, dyv=15mm
Maximum value of SAR (interpolated) = 535 mWig

1900MHz_Body Verification/Zoom Scan (5x5x7)/Cuobe 0: Measwrement grid: dx=8mm. dy=8mm,
dz=5mm

Reference Value = 58.1 Vim; Power Diift = -0.067 dB

Peak SAR (extrapolated) = 6.68 Wikg

SAR(1 2) =372 mW/g SAR(10 g) = L4 mW/g

Maximum value of SAR (measured) = 523 mWg

-3.68
-1.36
<10

-14.7

-18.4

0 dB = 5.23mW/g
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LTE Band13 Body SAR Test
Date: 2013-12-05
Test Laboratory: 5G5 Korea (Gunpo Laboratory)
File Mame: LTE | 13 10MIz QPSK 1RB RB Offset 0 Bear CH23230.

Ambient Temp : 23.4 C Tissue Temp : 21.5 T

DUT: EI-GP20; Type: Game Pad; Serial; RSSDAHM041
Program Name: LTE Band13 Body

Communication System: LTE Band 13; Frequency: 782 MELzDuty Cyele: 101
Medium parameters used: £ = 782 MHz; 0= 1 mho/m: g, = 554 p = 1000 ke/m?
Phantom section: Flal Section

DASY4 Configuration:

= Probe: ET3DV6 - SN1782; Convli(6.32, 6.32, 6.32); Calibrated: 2013-03-18

= Sensor-Surface: dmm (Mechamical Surface Detection)

= Electronies: DAE3 Sn567; Calibrated: 2013-01-25

= Phantom: SAM with CRP_2011(lefty; Type: SAM: Serial: TP-1645

= Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

LTE Band13 10MHz QPSK 1RB RB Offset 00 Rear CH232300 Area Scan (121x181x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpalated) = 0207 mWig

LTE Band13 10MHz QPSK 1RB RB Offset 0 Rear CH23230/ Zoom Scan (5x5x7 )/ Cube 0
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.4 Vim; Power Drift = 0.003 dB

Peak SAR (extrapolated) = 0.239 Wike

SAR(L g) = 0,191 mW/g; SAR(LIO g) = 0,141 mW/g

Maximum value of SAR (measured) = 0.204 mW/g

0 dB = 0.204mW/g
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Date: 2013-12-05

Test Laboratory: 5G5 Korea (Gunpo Labaratory)
File Name: LTE Band13 10MIlz QPSK 25RB BB Offset 12 Rear CH23230.dad

Ambient Temp : 23.4 C Tissue Temp : 21.5 T

DUT: EI-GP20; Type: Game Pad; Serial; RSSDAHM041
Program Name: LTE Band13 Body

Communication System: LTE Band 13; Frequency: 782 MHzDuty Cyele: 1:1
Medium parameters used: £ = 782 MHz; 0= 1 mho/m: g, = 554 p = 1000 ke/m?
Phantom section: Flal Section

DASY4 Configuration:

= Probe: ET3DV6 - SN1782; Convli(6.32, 6.32, 6.32); Calibrated: 2013-03-18

= Sensor-Surface: dmm (Mechamical Surface Detection)

= Electronies: DAE3 Sn567; Calibrated: 2013-01-25

= Phantom: SAM with CRP_2011(lefty; Type: SAM: Serial: TP-1645

= Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

LTE Band13 10MHz QPSK 25RB RB Offset 12 Rear CH23230/Area Scan (121x181x1):
Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpalated) = 0184 mWig

LTE Band13 10MHz QPSK 25RB RB Offset 12 Rear CH23230/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dyx-8mm, dv-8mm, de=5mm

Reference Value = 11.7 Vim: Power Dirift = 0,006 dB

Peak SAR (extrapolated) = 0.223 Wike

SAR(] g3 = 0,175 mW/g: SAR(10 g) = 0. 129 mW/g

Maximum value of SAR (measured) = 0,185 mWig

-1.76
-3.52
-5.28
-1.04

0 dB = 0.185mW/g
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GSMB850 Body SAR Test
Date: 2013-12-05

Test Laboratory: 5G5 Korea (Gunpo Labaratory)
File Name: GPRS850 Rear CH190 2Tx.dad

Ambient Temp : 23.4 C Tissue Temp : 21.5 T

DUT: EI-GP20; Type: Game Pad; Serial; RSSDAHM041
Program Name: GPFRSS850 Body

Communication System: GSME30; Frequency: 836.6 MHzDuty Cyele: 1:4.15
Medium parameters used: £= 837 MHz; o = 0.939 mho/m; &= 35.2: p = 1000 kg/m?
Phantom section: Flat Section

DASY4 Configuration:

= Probe: EX3DVY - SN3T91; ConvEF(8.7, 8.7, £.7); Calibrated: 2013-06-04

= Sensor-Surface: 2mm (Mechamical Surface Detection)

= Electronies: DAE3 Sn567, Calibrated: 2013-01-25

= Phantom: SAM with CRP_2011(lefty; Type: SAM: Serial: TP-1645

= Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

GPRS850 Rear CH190 2Tx/Area Scan (121x181x1): Measurement grid: ds- 1 5mm, dy- 15mm
Maximum value of SAR (interpolated) = 0.441 mW/g

GPRS850 Rear CH190 2Tx/ Zoom Scan (5x5x7)/Cube 0: Measurement grid: d<=8mm, dy=8mm.
dz=5mm

Reference Value = 19.6 Vim: Power Diift = 0,002 dB

Peak SAR (extrapolated) = 0,491 Wikg

SAR(1 g) = 0.360 mW/g: SAR(10 g) = 0.261 mW/g

Maximum value of SAR (measured) = 0.434 mWig

dB
0.000

-1.84
-1.68
5,51
1.35

-9.19

0dB = 0434mW/g
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GSM1900 Body SAR Test
Date: 20013-12-05

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Name: GPRS 1900 Rear CHG61 2T dad

Ambient Temp ¢ 23.4 'C Tissue Temp : 21.5 T

DUT: EIMGP20; Type: Game Pad; Serial: RSSDAHMM41
Program Name: GPRS19HN Body

Communication System: PCS 1900; Frequency: 1880 MHz:Duty Cyele: 1:4.15
Medium parameters used: £ = 1880 MHz o = 154 mho/m: &= 33: p = 1000 kg/m?
Phantom section: Flal Section

DASY 4 Configuration:

- Probe: EX3DV4 - SN3T91; ComvF(7.15, 7.15, 715k Calibrated: 2013-06-04

- Sensor-Surface; 2mm (Mechanical Surface Detection)

- Electronies: DAE3 Sn3567; Calibrated: 2013-01-25

= Phantom: SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93; Serial: TP-1300
= Measurement SW: DASYY, V4.7 Build 30; Postprocessing SW: SEMCAD, V1.8 Build 186

GPRS1900 Rear CH661 2Tx/Area Scan (121x181x1): Measurement grid: du=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0,102 mW/g

GPRS1900 Rear CH661 2Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 3,38 Vimg Power Dnfi = 00,126 dB

Peak SAR (extrapolated) = 0.121 Wikg

SAR(] g) = 0.078 mW/g; SAR(10 g) = 0L047 mW/g

Maximum value of SAR (measured) = 0.099 mW/g

-1.16

-6.32
-9.48
2.6
5.8
0dB - 0,099mW /g
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Appendix B

Uncertainty Analysis

Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram

34/86

(95% CONFIDENCE INTERVAL)

a b © d e=fldk) |g i = k
cxgle
Section [Tol Prob . Div. Ci 19 Vi
Uncertainty Component in
P1528  |(%) Dist. (1g) ui (%) (Veff)
Prcbe calibration E.2.1 6.0 N 1 1 6.00 L]
Axial isctropy E.2.2 0.25 R 1.73 1 0.14 L]
hemispherical isctropy E22 1.3 R 1.73 1 0.75 o0
Boundary effect E.2.3 04 R 1.73 1 0.23 L]
Linearity E24 03 R 1.73 1 0.17 Ll
System detection limit E25 0.25 R 1.73 1 0.14 L]
Readout electrenics E.286 0.3 N 1 1 0.30 L]
Response time E.2.7 0.8 R 1.73 1 0.46 L]
Integration time E2.8 2.8 R 1.73 1 1.50 o0
RF ambient Condition -Noise E6.1 3.0 R 1.73 1 1.73 L]
RF ambient Condition - reflections E6.1 3.0 R 1.73 1 1.73 [
Probe positioning- mechanical E5.2 15 R 173 1 0.87 -
tolerance
Probe positioning- with respect to E63 2g R 173 1 167 -
phantom
Max. SAR evaluaticn E.5.2 1.0 R 173 1 0.58 L]
Test sample positioning E4.2 5.84 N 1 1 5.84 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 ca
Qutput power variation -SAR drift 6.62 5.0 R 173 1 589 -
measurement
Phantom uncertainty
. E.3.1 6.6 R 1.73 1 3.81 L]
(shape and thickness tolerances)
Liquid conductivity
E.3.2 5.0 R 1.73 0.64 1.85 L]
- deviation from target values
Liquid conductivity
. E3.2 0.70 N 1 0.64 0.45 5
- measurement uncertainty
Liquid permittivity
E.3.3 5.0 R 1.73 0.6 1.73 L]
- deviation from target values
Liquid permittivity
E.3.3 0.56 N 1 0.6 0.34 5
- measurement uncertainty
Combined standard uncertainty RSS 11.22 123
Expanded uncertainty
=2 22.44




Report File No. :  F690501/RF-SAR002137-A1
Date of Issue : 2013-12-09
Page : 35/86

Appendix C
Calibration Certificate
- PROBE
- DAE

-835 ,1900 DIPOLE
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- PROBE Calibration Certificate
Probe (SN: 1782)

Calibration Laboratory of e
Schmid & Partner e
Engineering AG

Tovghausstrasse 41, B004 Zurich, Switzerland

Actradiin by the Swiss Acorudiaton Senios (SAS)
Tha Swiss Accrediiaticn Servics Is one of tho signatonies o the EA
Muititateral Agroamant for the recognition of ealibration cerificates

cient  SGS (Dymstec) Centifiesta No: ET3-1782_Mar13

[CALIBRATION CERTIFICATE 3

—_— e —— —

et ET30VE - SNi1782

Caiibration procadure(s) QA CAL-01.v8, QA CALA2.vT, QACAL-23.v4, QA CAL-25v4
Calibration procedure for dminulricﬁﬁa pmhaﬁ

Calituabion date: Marchi 18, 2013

n-mmwumnmmmmmmmumm.

The ones and the with confcience protabiity are ghvan on iha foliowing pages and arg pan of iha cenicals.

All calibrations hines beon conducted in fhe closed ¥ hacibty, # fompeeaturn (22 £ 3°C and humidity < T0%

Calibration Equiprmint uaed (METE critical for colibmbion)

Primary Stand [ Cal Dute {Certificate No | Schoduied Caibration

Poretr Mt E44158 GE4TZRIATA T5-Mae-12 (Mo 21700508} Apr-13

Poranr sansor E44124 MY41408067 5-har-12 (Mo, 217-11508) Apr-13

Raleronce 3 B Altenuator SN B50584 (3c) 2T -Miae-12 (Mo, H 701531} Apr-13
| Relarence 20 dB A 5N: 55086 (20b) Z7-Mar-12 (Mo, 21T01828) Apr13

Fiefaence 30 di Afteruator | Sn: 55120 (30) | 3TMar1z oo 2iT01502) Aped

R Probe ESI0V B 3013 28-Oac-12 (Mo, ES3-3013_Dec12) Duc-13

DAE4 ] 31-Jan-13 [No. DAE4-B80_Jani3) Jarr14

& y Starcards 7] Ehack Date [in house] Schaoled Chbck

RF g HP 86480 US3B420L01 700 4-Aug-99 {in house check Apr-11) in howse chock: Apr-13
| Mettwork Anadyrer HP 8TS3E | US37300585 18-0ic3-01 (in howss check Oct-12) In house check: Det-13

Mame Fursticn Sgruriure

Essued: March 18, 2013

This cabibeation cetificaty shall nal be reproduced except in ful witheud weitlon seoroval of the laboratory

Certificata No: ET3-1782_Mar13 Paga 1 of 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S  Schweizerischer Kalibri
Service suisse d'étalonnage

s Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signataries to the EA

Multil I for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

AB,C D modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization & 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),

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

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

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

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

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

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

e Axy.z Bxy.z Cxyz Dxyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

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

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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ET3DV6 - SN:1782 March 18, 2013

Probe ET3DV6

SN:1782

Manufactured:  April 15, 2003
Calibrated: March 18, 2013

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 system!)

Certificate No: ET3-1782_Mar13 Page 3 of 11

SGS Koea Co., Lid (Gunpo Laborainy) #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82314285700 £+82 31427 2370 Wwww.Sgsgroup.kr
T

Member of SGS Group(Sociéte Générale de Suvellance)



Report File No. :  F690501/RF-SAR002137-A1

Date of Issue : 2013-12-09
Page : 39/86
ET3DV6- 5N:1782 March 18, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Basic Calibration Parameters

Sensor X E] X SensorZ Unc (k=2)
Norm (uV/(vim)*)* 2.06 1.65 1.90 +101%
DCP (mV)® 96.8 97.8 86.9
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unc”
dB dBVuv dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 152.9 | %35%
Y 0.0 0.0 1.0 139.4
z 0.0 0.0 1.0 145.9

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

* The uncertainties of NormX,Y,Z do not affect the E-figld uncertainty inside TSL (see Pages 5 and 6).
Lo ical lineari I uncertainly not required.
 Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.
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ET30VE- SN:1T82 March 18, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © Pﬁm’ cw ConvEX | ComvFY | ConvFZ | Alpha m m
300 453 D87 | 765 7.65 765 | 031 | 183 | +134%
450 435 087 | 682 692 | 882 | 047 | 231 | 134w
750 419 0.80 .79 679 B78 | 033 | 276 | +120%
835 415 0.90 638 | 638 | 638 | p29 | 300 | s120%
500 415 0.87 6.32 6.32 632 | 029 | 300 | s120%
1640 40.3 1.29 548 | 548 549 | 066 | 238 | +120%
1810 40.0 1.40 5.10 510 510 | 080 | 215 | +120%
1900 40.0 1.40 5.04 5.04 504 | 076 | 228 | +120%
2450 392 1.80 4.48 448 448 | 080 | 185 | £120% |

band,
'Mmmzmmnﬂrdmmngr-ﬂﬂmmm 1o & 1% o Bguid compensation formuln s appled to
maaaed SAR vl Al Emquancios above 3 GHE. the vikdity of liseus paramoters (x and o) is rettsiched o § 5% Thes unoertainty is the RSS of
tha ConwF uncertainty lor indicated inrgot SSsun pdenmetes.
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ET3DV6- SN:1782 March 18, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Calibration Parameter Determined in Body Tissue Simulating Media

Relati Conductivity Depth Unct.
| f(MHz)® | Permittivity" (sim) " ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
450 56.7 0.94 7.54 7.54 7.54 016 | 232 | +134%
750 55.5 0.96 6.32 6.32 6.32 030 | 300 | +12.0%
835 55.2 0.97 6.20 6.20 6.20 029 | 300 | £120%
1900 53.3 1.52 4.58 4.58 4.58 080 | 241 | +£12.0%
2450 52.7 1.95 4.11 4.11 4.11 0.67 123 | +120% |

€ Frequency validity of £ 100 MHz only applies for DASY v4.4 and hlghar {sas Page 2} else it is restricted to + 50 MHz. The uncertainty is the RSS
01’ the ConvF and the y for t band.

F At frequencies below 3 GHz the validity of tissue parameters (s and o) mn be relaxed w * 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (z and o} is restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ETIDVE- SM:1782 March 18, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Uncartainty of Axial Isotropy Assessment: + 0.5% (k=2)
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Dynamic Range f(SARcad)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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Conversion Factor Assessment
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Deviation from Isotropy in Liquid
Error (§, 3), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
Cortificate No: ET3-1782_Mar13 FIQE 10af 11

KOREA £+82 314285700 +82 31427 2370 \WWW.SgSgroUp.Kr

SGS Koea Co., Lid (Gunpo Laboraiory) #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040
! Member of SGS Group(Sociéte Géndrale de Sunvellance)



Report File No. :  F690501/RF-SAR002137-A1

Date of Issue : 2013-12-09
Page : 46/ 86
ET3DV6- SN:1782 March 18, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 48.7
Mechanical Surface Detection Maode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Paint 2.7 mm
Recommended Measurement Distance from Surface 4mm |
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Glossary:

TSL tissue simulating liguid

NORMXx,y,z sensitivity in free space

CaonvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

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

i.e., 8 =0is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

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

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

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

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

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

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

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

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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Probe EX3DV4

SN:3791

Manufactured: February 18, 2011
Calibrated: June 4, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim))* 0.55 0.54 0.53 101 %
DCP (m\)® 103.1 89.9 101.4
Modulation Calibration Parameters
uID Communication System Name A B c D VR Unc™
dB dBVuV dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 168.0 | 27 %
Y 0.0 0.0 1.0 165.4
z 0.0 0.0 1.0 171.3

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

: The unpaﬂsinliaa_: at_Nnrmx,Y.Z do not affect the E’-ﬁal_cl uncertainty inside TSL (see Pages 5 and 6).

r n | y not req
£ Uncenainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Pai:llimltli:;y F C_ar!:si::;i;ﬁty ConvF X | ConvFY | ConvFZ | Alpha ?l':?:)' :jkllc;]
835 41.5 0.90 8.46 8.46 8.48 0.28 1.10 £120%
900 41.5 0.97 8.33 8.33 8.33 0.61 0.68 +12.0%
1750 401 1.37 7.85 7.85 7.85 0.58 0.71 £120%
1900 40.0 1.40 7.61 7.61 7.61 0.57 0.70 +120%
2450 39.2 1.80 6.74 6.74 6.74 0.49 0.77 +120%
2600 39.0 1.96 6.56 6.56 6.56 0.36 0.92 +12.0%
5200 36.0 4.66 4.71 4.71 471 0.45 1.80 131 %
5300 36.9 4.76 4.68 4.68 4.68 0.30 1.80 +13.1%
5500 35.6 4.96 4.52 4.52 4.52 0.40 1.80 131 %
5600 35.5 5.07 4.31 4.31 4.31 0.40 1.80 +131 %
5800 35.3 5.27 4.24 4.24 4.24 0.45 1.90 +131%

© Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher {sae Page 2), else it is restricted to = 50 MHz. The uncertainty is the RSS
utlhe ConvF y at ¢ y and the L inty for the band.

" At frequencies below 3 GHz, the validity of fissue parameters (& and o) can be relaxed to £ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue p (eand o) is icted to + 5%. The inty is the RSS of
the ConvF uncerainty for indicated target tissue parameters,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Body Tissue Simulating Media

Relati Conductivity Depth Unct.
f(MHz)® | Permittivity " (sim)" ConvF X | ConvFY | ConvFZ | Alpha mm (k=2)

835 55.2 0.97 8.70 8.70 8.70 0.66 068 | £12.0%
900 55.0 1.05 8.58 8.58 8.58 0.77 066 | +12.0%
1750 53.4 1.49 7.52 7.52 7.52 0.35 0.92 +12.0 %
1900 53.3 1.52 7.15 7.15 7.15 0.25 1.06 +12.0%
2450 52.7 1.95 6.62 6.62 6.62 0.76 0.60 +12.0%
2600 52.5 2.16 6.33 6.33 6.33 0.80 0.50 +12.0%
5200 49.0 5.30 4.23 4.23 4.23 0.40 1.90 +131%
5300 48.9 5.42 4.07 4.07 4.07 0.40 1.90 £13.1%
5500 48.6 5.65 3.95 3.95 3.95 0.40 1.90 +13.1%
5600 48.5 5.77 3.79 3.79 3.79 0.40 1.90 +131%
5800 48.2 6.00 4.00 4.00 4.00 0.50 1.90 +131%

© Frequency validity of £ 100 MHz only applies for DASY vé.4 and mgher (see Page 2) else it is restricted to £ 50 MHz. The uncertainty is the RSS
uf the ConvF uncerainty at y and the ur for b band.

" At frequencies below 3 GHz, the validity oftlssue parameters (£ and a) can be relaxed w + 10% if liguid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue ters (e and o) is i to & 5%. The uncertainty is the RSS of
the Convi uncertainty for indicated targel lissue parameters.
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Frequency Response of E-Field
(TEM-Cell:i{i110 EXX, Waveguide: R22)

iy
e
[
i
|
i
'
+
|
|

3

TTIT T ITTa| TETr T T

-
»

-
-
I

=
w
1

Frequency response (normakzed)
[=] -
v s

b
-l
1

TTTITTTT

o
=

i

E i1 i ; i i I I A [ B
1500 2000 2500 3000
f [MHz]

&l w2

:g..
g

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30V4- SN3TD1 Juna 4, 2013

Receiving Pattern (¢), 9 = 0°

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

108 100 102 e

Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Conversion Factor Assessment

{ = 900 MHz. WGLS R (H_con/f) = 1750 MHz WGLS R22 (H_camF)
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timai R I B

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
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Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -11141
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Paint 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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Swiss Calibration Servics

Accraditation Me.: SCS 108

cient 5G5S (Dymstec) Centificate No: DAE3-567_Jan13
CALIBRATION CERTIFICATE
Otject DAE3 - SD 000 D03 AA - SN: 567
Catbration procedurs(s] QA CAL-06.v25

Calibration procedure for the data acquisition electronics (DAE)
Calibration date: January 25, 2013

Calibration Equipment used (MATE critical for calibration)

This calrabion cestifcale decuments e baceabdity o natonal standards, which reallze the prysical units af measurements {S1)
Thr misassuremonts and the uncertaintios with confidence probabiity are gheen on e follwing peges and ane pan of he cenficals.

Al calitrations: havi Buan congucted in the closed lsboralery faeiity: snvirment temparatuns (22 + 3)°C snd humidity < T0%.

This callbration cerificabo shall not be oproduced axcopd in full withou witten approwval of the laboratory.

Primary Standards. |II}H Cal Date (Corficals No.) Schadulod Calipration
Kaithioy Mufimeder Type 2001 | sn: oatozre 102-0ci-12 (No:12728) Det-13
Secordory Standords |io# Check Date {in house) Sehaduled Check
Auto DAE Calibrafon Ui SE UWS 053 A8 1001 D7-Jam-13 {in house check) In housa chock: Jan-14
Cafbraior Bax V2.1 SE UMS D08 AA D02 07-Jan-13 {in house check]) In housa chack: Jan-14
Name Function Signatune
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Approved by Fin Bombaly Deputy Technical Managass
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The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

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

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

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

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

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

e 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 internal AD converter
corresponding to zero input voltage

s Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

e [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

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

e 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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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = B.1uV, fullrange = -100...+300 mV
Low Range: 1LsSB = B1nV, fullrange= -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.652 £ 0.02% (k=2) | 404.401 + 0.02% (k=2) | 404.491 + 0.02% (k=2)
Low Range 3.95362 + 1.55% (k=2) | 3.97148 + 1.55% (k=2) | 3.96078 + 1.55% (k=2)
Connector Angle
| Connector Angle to be used in DASY system T+ 1"
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199995.32 -0.62 -0.00
Channel X + Input 20002.46 132 0.01
Channel X = Input -19998.40 1.69 -0.01
Channel Y + Input 199897.71 1.34 0.00
Channel Y + Input 19999.63 -1.28 -0.01
Channel Y - Input -19997.89 247 -0.01
Channel Z + Input 199996.03 0.01 0.00
Channel Z + Input 19998.99 -1.92 -0.01
Channel Z - Input -19998.51 1.81 -0.01
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 2002.18 0.83 0.04
Channel X + Input 201.83 0.08 0.04
Channel X = Input -198.32 -0.18 0.09
Channel Y + Input 2001.92 0.81 0.04
Channel Y + Input 201.24 -0.29 -0.15
Channel Y - Input -199.03 -0.72 0.36
Channel Z + Input 2001.88 0.72 0.04
Channel Z + Input 200.70 -0.97 -0.48
Channel Z - Input -199.17 0.97 0.49
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (nV) Average Reading (uV)
Channel X 200 3.30 1.64
- 200 0.20 -1.94
Channel Y 200 0.21 -0.42
-200 0.96 0.59
Channel Z 200 4.66 3.87
-200 -5.94 -6.09

3. Channel separation

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - -0.86 -3.62
Channel Y 200 7.58 - -0.08
Channel Z 200 5.96 573 -
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4. AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LSB)
Channel X 16316 14587
Channel Y 16163 16684
Channel Z 15966 15490

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input 10MC2

Average (V) | min. Offset (uV) | max, Offset (uv) | St ?:\‘;;a“““
Channel X 0.52 -0.82 1.43 0.45
Channel Y -0.20 -2.48 1.17 0.46
Channel Z -0.70 -1.79 0.17 0.39

6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance (Typical values for information)

F690501/RF-SAR002137-A1

2013-12-09
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Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vecc) +7.9
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9
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The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

e 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.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid 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.

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

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

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

o 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 as not given on page 1.

DASY Version DASYS V52.8.5

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+0.2)°C 411+6% 0.92 mho/m + 6 %

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

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

SAR measured 250 mW input power 2.16 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.39 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.47 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2)°C 54.2+6 % 1.00 mho/m £ 6 %
Body TSL temperature change during test <05°C - -—
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.23 Wikg
SAR for nominal Bedy TSL parameters normalized to 1W 8.60 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.47 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.71 W/kg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5400-12jQ
Return Loss -28.0dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4840Q-36jQ
Return Loss -28.0dB
General Antenna Parameters and Design
Electrical Delay (one direction) | 1.034 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 08, 2013
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DASYS Validation Report for Head TSL

Date; 25.03.2013
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Tvpe: D750V 3; Serial: DTS0V3 - SN: 1085

Communication System: CW; Frequency: 750 MHz
Medium parameters used: [= 750 MHz; o = 0.92 $/m; & = 41.1; p = 1000 kg/m®
Phantom section: Flat Seetion

Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS2 Configuration:
» Probe: ES3DV3 - SN3205; ConvF{6.28, 6,28, 6.28); Calibrated; 28.12.2012;
«  Sensor-Surface: 3Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 27.06.2012
= Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
« DASYS2 52.8.5(1059) SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 52.364 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.33 Wikg

SAR(I g) = 2.16 Wikg; SAR(10 g} = 1.4 Wikg

Maximum value of SAR (measured) = 2,53 Wikg

o

‘18

.

284

(8-
-1

0dB = 2.53 Wikg =4.03 dBW/kg
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Impedance Measurement Plot for Head TSL

F690501/RF-SAR002137-A1
2013-12-09
68/86

23 Mar 2013 13:d44:44

LSAHTa ~L230Ta 1TE4E pF
—— P

THE.DDE D0 MHz

-____{'"_"--_l_ | 1 | —t
| - Rl pereg = ] !
e I | N == ) =
| \\ 'f/ |
1 | | ) ! I
o3 T | _l \'l? .:_ I !
16 1 |
Hid — T Il l‘ l-
START 'Hh.lil BB MMz EI'I'I:P T 000 DR M
Certificals No: D750V3-1085_Mar13 Paga 6ol 8

SGS Koea Co., Lid (Gunpo Laborainy)

##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040
T

KOREA £+82 314285700 +82 31427 2370 \WWW.SgSgroUp.Kr

Member of SGS Group(Sociéte Générale de Suvellance)



Report File No. :  F690501/RF-SAR002137-A1

Date of Issue : 2013-12-09
Page : 69 /86
DASYS5 Validation Report for Body TSL
Date: 25.03.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V - SN: 1085

Communication System: CW; Frequency: 750 MHz

Medium parameters used: = 750 MHz; o= | S/m: & = 54.2; p = 1000 kg/m”
Phantom section: Flat Section

Measurcment Standard: DASYS (IEEEMTEC/ANSI CG3.19-2007)

DASY 52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvF(6.11, 6.11, 6.11); Calibrated: 28.12.2012;
o  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; Serial: 1001
= DASYS2 52.8.5(1059); SEMCAD X 14.6.8(7028)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 52.364 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.28 Wikg

SAR(1 g) = 2.23 Wikg; SAR(10 g) = 1.47 Wikg

Maximum value of SAR (measured) = 2.59 Wikg

.00

08

Ak

0dB = 2.59 Wikg = 4.13 dBWikg
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Impedance Measurement Plot for Body TSL
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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) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e 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.

e 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.

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

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

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

o 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 as not given on page 1.
DASY Version DASY5 V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (22.0+02)°C 414+6% 0.92 mho/m + 6 %
Head TSL temperature change during test <05°C — ———-
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.40 W/ikg
SAR for nominal Head TSL parameters normalized to 1W 9.44 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.56 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.16 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters {22.0 £ 0.2) °C 544 +6 % 1.01 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 Condition
SAR measured 250 mW input power 2.41 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.32 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.12 W/kg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5160-21jQ
Return Loss -31.7dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 46.702-4.4jQ
Return Loss -249dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.397 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 22, 2011
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DASYS Validation Report for Head TSL
Date: 27.09.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB3SV2; Serial: DE3SV2 - SN: 4d138

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = 0,92 §/m; g = 41.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANS] C63.19-2007)

DASYS2 Configuration;
+ Probe: ES3DV3 - SN1205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDOM0P49AA; Serial: 1001
« DASYS252.8.7(1137); SEMCAD X 14.6.10{7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 56.671 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.63 Wikg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 1.56 Wikg

Maximum value of SAR (measured) = 2.80 W/kg

dB
0

-3.00
-6.00
-9.00
-12.00

-15.00

0 dB = 2.80 Wikg = 4.47 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 26.09.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DE3SV2 - SN: 44138

Communication System: UID 0 - CW; Frequeney: 835 MHz

Medium parameters used: f = 835 MHz; o = 101 S/m: & = 54.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurcment Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS2 Confliguration:
= Probe: ES3DV3 - SN3205; ConvF(6.04, 6,04, 6.04): Calibrated: 28,12.2012:
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
= Phantom: Flat Phantom 4.9L; Type: QDODOP49AA; Serial: 1001
= DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 54,246 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.53 Wikg

SAR(1 g) = 2.41 Wikg; SAR(10 g) = 1.57 Wikg

Maximum value of SAR (measured) = 2,79 Wikg

o

1.0

-5.00

A0

1208

-165.00
0.dB = 2.79 Wikg = 4.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizeri: Kalibrierdi
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

e 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.

o 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.

e 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 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 as not given on page 1.
DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 39.7+6% 1.37 mho/m + 6 %
Head TSL temperature change during test <05°C - .
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.92 W/kg
SAR for nominal Head TSL parameters normalized to 1W 40.1 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.22 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.0 W/kg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 53.2+6% 1.489 mho/m £ 6 %
Body TSL temperature change during test <05°C —_ nan
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.80 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

39.7 W/kg = 17.0 % (k=2)

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

5.23 Wikg
21.1 Wikg + 16.5 % (k=2)

SAR measured 250 mW input power

normalized to 1W

SAR for nominal Body TSL parameters
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5320 +48jQ
Return Loss -251dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 491 Q+50jQ
Return Loss -25.8dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.198 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 20, 2011
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DASYS Validation Report for Head TSL
Dare; 27.09.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI200V2; Serial: DI900V2 - SN: Sd158

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.37 S/m: &, = 39.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEMEC/ANSI C63.19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.98, 4.93, 4.98); Calibrated: 28.12.2012;
+ Sensor-Surface: 3mm (Mechanical Surfsce Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2 52.8.7(1137); SEMCAD X 14.6,10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=53mm, dy=5mm, dz=5mm

Reference Value = 94.878 VWm; Power Dirift = 0,05 dB

Peak SAR (extrapolated) = 18.0 Wikg

SAR(1 g) = 9.92 W/kg; SAR(10 g) =5.22 Wikg

Maximum value of SAR (measured) = 12.2 Wikg

T

=Lk
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ELE )

SLE ]

1800

0dB = 12.2 Wkg = 10.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 27.09.2013
Test Laboratory: SPEAG, Zuorich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54158

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: { = 1900 MHz; o = 1.49 S/m; & = 53.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANS] C63,19-2007)

DASYS2 Configuration:
= Probe: ES3DVI - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS2528.7(1137); SEMCAD X 14.6.10(7164)

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 = 94,878 V/m; Power Drift = 0,02 dB

Peak SAR (estrapolated) = 16.8 Wikg

SAR(I g) = 9.8 W/kg; SAR(10 g) = 5.23 W/kg

Maximum value of SAR (measured) = 12.2 W/kg

0 dB = 12.2 Wkg = 10.86 dBW/kg
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