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TEST REPORT

June 07, 2015
Test Report No. : ATT-20155Z70424046SAR . i .

Date of issue
Equipment under Test ; budiu smart GPS chips
Model /Type : Budiu 2.0 GPS
Listed Models : /
Applicant : Beijing ANDL Technology Co., Ltd.

Room 202 BIFTPARK,No.2 East Yinghua Road,

Address

Chaoyang District,Beijing,China

Manufacturer : Beijing ANDL Technology Co., Ltd.

Room 202 BIFTPARK,No.2 East Yinghua Road,

Address Chaoyang District,Beijing,China

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 KHz to 300 GHz. It specifies the maximum exposure limit of 1.6 W/kg as
averaged over any 1 gram of tissue for portable devices being used within 20 cm of the user in the
uncontrolled environment.

IEEE Std 1528™-2003: IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques.

KDB 447498 D01 Mobile Portable RF Exposure vO5r02: Mobile and Portable Device RF Exposure Procedures
and Equipment Authorization Policies

KDB865664 D01 SAR measurement 100 MHz to 6 GHz v02: SAR Measurement Requirements for 100 MHz
to 6 GHz

KDB865664 D02 SAR Reporting v01: RF Exposure Compliance Reporting and Documentation
Considerations

KDB248227 D01 802.11 Wi-Fi SAR v02r01 : SAR GUIDANCE FOR IEEE 802.11 (Wi-Fi) TRANSMITTERS
FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation:Portable Devices
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2. S UMMARY

2.1. General Remarks

Report No.: ATT-20155Z0424046SAR

Date of receipt of test sample May 22, 2015
Testing commenced on May 23, 2015
Testing concluded on May 24, 2015

2.2. Product Description

The Beijing ANDL Technology co.,ltd’s Model: Budiu 2.0 GPS or the “EUT” as referred to in this report;
more general information as follows, for more details, refer to the user’s manual of the EUT.

General Description

Name of EUT budiu smart GPS chips
Brand /
Model Budiu 2.0 GPS

Device category

Portable Device

Exposure category

General population/uncontrolled environment

EUT Type

Production Unit

Rated Vlotage

DC 3.70 Battery

Technical Characteristics

2G

Support Networks

GPRS

Support Band

GPRS850/GPRS1900

Uplink Frequency

GPRS850: 824~849MHz
GPRS1900: 1850~1910MHz

Downlink Frequency

GPRS850: 869~894MHz
GPRS1900: 1930~1990MHz

Type of Modulation GMSK

Antenna Type Internal Antenna
GPRS/EDGE Class Class 12

GSM Release Version R99

GPRS operation mode Class B

DTM Mode Not Supported
WiFi

Support Standards

802.11b, 802.11¢g

Frequency Range

2412-2462MHz for 11b/g

Type of Modulation

DSSS/OFDM

Data Rate

1-11Mbps, 6-54Mbps

Quantity of Channels

11 for 11b/g

Channel Separation

5MHz

Antenna Type

Internal Antenna
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The maximum of results of SAR found during testing for Budiu 2.0 GPS are follows:

feet-worn Configuration

channel Limit SAR10q 4.0 W/kg
Mode Test Position JFrequency(MHz) Measured SAR1q Reported SAR1gq
(W/kg) (Wrkg)
GSM 850 feet -worn Rear side 190/836.6 2.71 2.87
(Omm distance)
GSM 1900 feet -worn Rear side 661/1880 2.26 2.53
(Omm distance)

The EUT battery must be fully charged and checked periodically during the test to ascertain iniform power

output.
Simultaneous transmission SAR for WiFi and GPRS
GSM850 GSM1900 WiFi Peak :
it BEfiar SAR Reported Reported Estimated zéVIAAR)ig Slf\i?nliot-g location ?}IZ:SL
a : .
PPl kg | wkg | kg | WK | kg | SEREE | Required
Rear Side 10-g 2.87 2.53 0.13 3.00 4.0 no no
Front Side 10-g 1.75 1.75 0.13 1.88 4.0 no no
Left Side 10-g 1.94 221 0.13 2.34 4.0 no no
Right Side 10-g 1.00 0.71 0.13 1.13 4.0 no no
Top Side 10-g 1.57 1.66 0.13 1.79 4.0 no no
Bottom Side | 10-g 1.98 1.47 0.13 2.11 4.0 no no
Note:

1.The value with dark color is the maximum values of standalone
2. The value with green color is the maximum values of 3 SAR,4

2.4. Equipment under Test

Power supply system utilised

Power supply voltage

O| 120V / 60 Hz

O] 115V / 60Hz

Ol|12V DC

0|24V DC

@ | Other (specified in blank below)

2.5. EUT configuration

DC3.70V

The following peripheral devices and interface cables were connected during the measurement:

@ - supplied by the manufacturer

O - supplied by the lab

O| Power Cable Length (m) : /
Shield : /
Detachable : /
O| Multimeter Manufacturer : |/
Model No. : /
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Report No.: ATT-20155Z0424046SAR

The Testing and Technology Center for Industrial Products of Shenzhen Entry-Exit Inspection

and Quarantine Bureau

No0.289, 8th Industry Road, Nanshan District, Shenzhen, Guangdong, China

The sites are constructed in conformance with the requirements
of ANSI C63.7, ANSI C63.4 (2009) and CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

The Testing and Technology Center for Industrial Products of Shenzhen Entry-Exit Inspection and
Quarantine Bureau has been assessed and proved to be in compliance with CNAS-CLO1 Accreditation
Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025: 2005 General
Requirements) for the Competence of Testing and Calibration Laboratories, Date of Registration: May
11, 2014. Valid time is until May 12, 2017.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature:

18-25°C

Humidity:

40-65 %

Atmospheric pressure:

950-1050mbar

3.4. SAR Limits

FCC Limit (1g Tissue)

EXPOSURE LIMITS

SAR (W/kg)

(General Population /Uncontrolled
Exposure Environment)

(Occupational /Controlled
Exposure Environment)

Spatial Average

(averaged over the whole body) 0.08 0.4
Spatial Peak

(averaged over any 1 g of tissue) 1.60 8.0
Spatial Peak

(hands/wrists/feet/ankles 4.0 20.0

averaged over 10 g)

So the limit of the EUT is 4.0 W/kg.

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual who
have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be incurred
by people who are aware of the potential for exposure (i.e. as a result of employment or occupation).
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3.5. Equipments Used during the Test

Report No.: ATT-20155Z0424046SAR

Calibration

Test Equipment Manufacturer | Type/Model Serial Number Last Calibration Calibration Interval
Data Acquisition SPEAG DAE4 1315 2014/07/22 1
Electronics DAEX
E-field Probe SPEAG ES3DV3 3292 2014/08/15 1
System Validation
Dipole D835V2 SPEAG D835V2 4d134 2014/07/24 3
System Validation
Dipole 1900V2 SPEAG D1900V2 5d072 2013/12/12 3
System Validation
Dipole 2450V2 SPEAG D2450V2 884 2014/09/01 3
Network analyzer Agilent 8753E US37390562 2014/03/18 1
Universal Radio
e ROHDE &
Communication SCHWARZ CMU200 112012 2014/10/22 1
Tester
Dielectric Probe Kit Agilent 85070E US44020288 / /
Power Meter R&S NRP 100510 2014.10.25 1
Power Sensor R&S NRP-Z11 101919 2014.10.25 1
Power Meter Agilent E4416A GB41292714 2015.03.18 1
Power Sensor Agilent EQ9327A Us40441788 2015.03.18 1
Signal generator IFR 2032 203002/100 2014/10/22 1
Amplifier AR 75A250 302205 2014/10/22 1
Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three year
extended calibration interval. Each measured dipole is expected to evalute with following criteria at least
on annual interval.
a) There is no physical damage on the dipole;
b) System check with specific dipole is within 10% of calibrated values;
c) The most recent return-loss results,measued at least annually,deviates by no more than 20% from the

previous measurement;
d) The most recent measurement of the real or imaginary parts of the impedance, measured at least
annually is within 50 Q from the provious measurement.

2) Network analyzer probe calibration against air, distilled water and a shorting block performed before
measuring liquid parameters.
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

The DASY5 system for performing compliance tests consists of the following items:

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

A dosimetric 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 electronic (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.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric signal of
the DAE. The EOC is connected to the DASY5 measurement server.

The DASY5 measurement server, which performs all real-time data evaluation for field measurements and
surface detection, controls robot movements and handles safety operation. A computer operating Windows
2003.

DASYS5 software and SEMCAD data evaluation software.

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

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

=

robot controder

LSBT
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4.2. DASYS5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

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

Calibration ISO/IEC 17025 calibration service available.
Frequency 10 MHz to 4 GHz; o qu -
Linearity: + 0.2 dB (30 MHz to 4 GHz) ] j'ﬂ L
Directivity + 0.2 dB in HSL (rotation around probe axis) -
+ 0.3 dB in tissue material (rotation normal to probe axis) LY
) Y,
Dynamic Range 5 yW/g to > 100 mW/g;
Linearity: + 0.2 dB
Dimensions Overall length: 337 mm (Tip: 20 mm) E ¥ =
Tip diameter: 3.9 mm (Body: 12 mm) = W
Distance from probe tip to dipole centers: 2.0 mm L \= 4

Application General dosimetry up to 4 GHz : \\/ 1
Dosimetry in strong gradient fields r ‘l-u. = ﬁ

Compliance tests of mobile phones

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

Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
a controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for
calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SENSOR

HIGH-RESISTANCE LINES / /
: 7\3]( DETECTOR YA //
= J DIODE ) Sl

éi: i b

A-BEAM I-BEAM

4.3. Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the twin-headed "SAM
Phantom", manufactured by SPEAG. The SAM twin phantom is a fiberglass shell phantom with 2mm shell
thickness (except the ear region, where shell thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the left and right head
profile sections. Body SAR testing also used the flat section between the head profiles.
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SAM Twin Phantom

4.4. Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral part of
the DASY system.

The DASY device holder is designed to cope with the different positions given in the standard. It has two
scales for device rotation (with respect to the body axis) and device inclination (with respect to the line
between the ear reference points). The rotation centers for both scales is the ear reference point (ERP). Thus
the device needs no repositioning when changing the angles.

Device holder supplied by SPEAG

4.5. Scanning Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. All test
positions (head or body-worn) are tested with the same configuration of test steps differing only in the grid
definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process. They
measure the field drift at one single point in the liquid over the complete procedure. The indicated drift is
mainly the variation of the DUT'’s output power and should vary max. £ 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY5 system by
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repeatedly detecting the surface with the optical and mechanical surface detector and comparing the results.
The output gives the detecting heights of both systems, the difference between the two systems and the
standard deviation of the detection repeatability. Air bubbles or refraction in the liquid due to separation of the
sugar-water mixture gives poor repeatability (above £ 0.1mm). To prevent wrong results tests are only
executed when the liquid is free of air bubbles. The difference between the optical surface detection and the
actual surface depends on the probe and is specified with each probe (It does not depend on the surface
reflectivity or the probe angle to the surface within £ 30°.)

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running a
detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15 mm is
set. During the scan the distance of the probe to the phantom remains unchanged. After finishing area scan,
the field maxima within a range of 2 dB will be ascertained.

Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing 1 g
and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base is
centered around the maxima found in the preceding area scan.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of masses
of 1g and 10g, as well as for user-specific masses.The DASY5 system allows evaluations that combine
measured data and robot positions, such as: * maximum search * extrapolation « boundary correction * peak
search for averaged SAR During a maximum search, global and local maxima searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find the
global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. Several measurements at different distances are necessary for the extrapolation. Extrapolation
routines require at least 10 measurement points in 3-D space. They are used in the Zoom Scan to obtain SAR
values between the lowest measurement points and the inner phantom surface. The routine uses the modified
Quadratic Shepard’s method for extrapolation. For a grid using 7x7x7 measurement points with 5mm
resolution amounting to 343 measurement points, the uncertainty of the extrapolation routines is less than 1%
for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found during
the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the SAM phantom in 5mm
steps.

Table 1: Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01

Maximum Area Maximum Zoom Maximum Zoom Minimum Zoom
Frequency Sqan Sqan Scan _Spatial Scan
Resolution (mm) | Resolution (mm) Resolution (mm) Volume (mm)
(AXarea, AYarea) (AXz00m, AYzoom) AZ;00m(N) (x.y,z)
<2 GHz <15 <8 <5 =30
2-3 GHz <12 <5 <5 =30
3-4 GHz <12 <5 <4 =28
4-5 GHz <10 <4 <3 225
5-6 GHz <10 <4 <2 222

4.6. Data Storage and Evaluation

Data Storage

The DASY?5 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DA4”. The software evaluates the desired unit and format for output each time the data is
visualized or exported. This allows verification of the complete software setup even after the measurement
and allows correction of incorrect parameter settings. For example, if a measurement has been performed
with a wrong crest factor parameter in the device setup, the parameter can be corrected afterwards and the
data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
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probe type ([V/m], [A/m], [°C], [mW/g], [mMW/cm?], [dBrel], etc.). Some of these units are not available in certain
situations or show meaningless results, e.g., a SAR output in a lossless media will always be zero. Raw data
can also be exported to perform the evaluation with other software packages.

Data Evaluation

The SEMCAD software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o]
- Density

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY5 components. In the
direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In the
scan visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the
DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the crest
factor of the signal must be known to correctly compensate for peak power. The formula for each channel can
be given as:

With Vi = compensated signal of channeli (i=x,y,2)

Ui = input signal of channel i (i=xYy,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
; ¥

koo lieledpimiales : oo
— i P ] aaft
Il = fieldpaabes o= = - ==
4
With Vi = compensated signal of channel i i=x%x1Y,2)
Normi = sensor sensitivity of channel i (i=xY,2

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZz]

Ei = electric field strength of channel i in V/m

Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Fi. /E}4+E]—E?

The primary field data are used to calculate the derived field units.

cAn B ——
S PR T
with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/Im
o] = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is hormally set to 1 (or 1.06), to account for actual brain density rather than the density
of the simulation liquid.



V1.0

Page 14 of 64

Report No.: ATT-2015570424046SAR

4.7. Tissue Dielectric Parameters for Head and Body Phantoms

The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been
proven to be suited for worst-case.It’s satisfying the latest tissue dielectric parameters requirements proposed
by the KDB865664.

The composition of the tissue simulating liquid

Ingredient 835MHz 1900MHz 1750 MHz 2450MHz 2600MHz
(% Weight) Head Body Head Body Head Body | Head | Body Head Body
Water 41.45 52.5 55.242 | 69.91 | 55.782 | 69.82 | 62.7 | 73.2 62.3 72.6
Salt 1.45 1.40 0.306 0.13 0.401 0.12 0.50 | 0.10 0.20 0.10
Sugar 56 45.0 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
Preventol 0.10 0.10 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
HEC 1.00 1.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
DGBE 0.00 0.00 44.452 | 29.96 | 43.817 | 30.06 | 36.8 | 26.7 37.5 27.3
Target Frequency Head Body
(MHz) & o(S/m) & o(S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
4.8. Tissue equivalent liquid properties
Dielectric performance of Head and Body tissue simulating liquid
Tissue Measured Target Tissue Measured Tissue Liquid
Type Frequency . 5 ¢ Dev. 5 Dev. Temp. Test Data
(MHz) r r % %
824 55.24 0.97 53.77 | -2.66% 0.98 1.03%
835 55.20 0.97 53.51 | -3.06% 0.99 2.06% 22
8508 837 55.19 0.97 53.51 | -3.04% [ 0.99 2.06% | degree 2015-05-23
849 55.16 0.99 53.46 | -3.08% 1.02 3.03%
1850 53.30 1.52 53.30 0.00 1.48 -2.63%
1880 53.30 1.52 53.10 | -0.38% 1.50 -1.32% 22
19008 1900 53.30 1.52 53.10 | -0.38% [ 1.53 0.66% | degree 2015-05-24
1910 53.30 1.52 53.00 | -0.56% 1.53 0.66%

4.9. System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works correctly
at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (10 %).

System check is performed regularly on all frequency bands where tests are performed with the DASY5

system.
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System Validation of Body

Measurement is made at temperature 22.0 ‘C and relative humidity 55%.

Liquid temperature during the test: 22.0°C

Measurement Date: 835MHz May 23", 2015;1900MHz May 24";2015

Target value Measured value Deviation
Frequency (W/kg) (W/kg)
Verification (MHz) 1049 1lg 109 1lg 1049 1lg
results Average Average Average Average Average Average
835 6.50 9.77 6.44 9.63 -0.92% -1.43%
1900 21.00 39.90 20.80 39.10 -0.95% -2.01%
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4.10. SAR measurement procedure

4.10.1 Tests to be performed

In order to determine the highest value of the peak spatial-average SAR of a handset, all device positions,
configurations and operational modes shall be tested for each frequency band according to steps 1 to 3 below.
A flowchart of the test process is shown in Picture 11.1.

Step 1: The tests described in 11.2 shall be performed at the channel that is closest to the centre of the
transmit frequency band (f.) for:

a). all device positions (cheek and tilt, for both left and right sides of the SAM phantom;

b). all configurations for each device position in a), e.g., antenna extended and retracted, and

c). all operational modes, e.g., analogue and digital, for each device position in a) and configuration in b) in
each frequency band.

If more than three frequencies need to be tested according to 11.1 (i.e., N. > 3), then all frequencies,
configurations and modes shall be tested for all of the above test conditions.

Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1, perform all tests
described in 11.2 at all other test frequencies, i.e., lowest and highest frequencies. In addition, for all other
conditions (device position, configuration and operational mode) where the peak spatial-average SAR value
determined in Step 1 is within 3 dB of the applicable SAR limit, it is recommended that all other test
frequencies shall be tested as well.

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in Steps 1 to 2.

4.10.2 General Measurement Procedure

The area and zoom scan resolutions specified in the table below must be applied to the SAR measurements
and fully documented in SAR reports to qualify for TCB approval. Probe boundary effect error compensation is
required for measurements with the probe tip closer than half a probe tip diameter to the phantom surface.
Both the probe tip diameter and sensor offset distance must satisfy measurement protocols; to ensure probe
boundary effect errors are minimized and the higher fields closest to the phantom surface can be correctly
measured and extrapolated to the phantom surface for computing 1-g SAR. Tolerances of the post-processing
algorithms must be verified by the test laboratory for the scan resolutions used in the SAR measurements,
according to the reference distribution functions specified in IEEE Std 1528-2003. The results should be
documented as part of the system validation records and may be requested to support test results when all
the measurement parameters in the following table are not satisfied.
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<3 GHz 3 GHz
Maxunum distance fiowm closest meanuwnent poant & R
(pecmetric center of probe sentors) to phantom surface itlmm #51n(1) 20.5 mm
Macimum probe angle fom probe as to phantom surface 10"+ 1* i I
normal at the measurement locanon el e
= 2GHz < 15 mm 1-4GHz: = 11 mm
2-3GHz =12 mm 4-6GH= = 10 mm

Maximum area scan spatl pescluthion: A%, A¥am

When the x or v dimenzion of the test device, i the
measurement plane onmentation. 1= smaller than the above, the
measmement rescluion must be = the comespondmz x or v
dimension of the test device with at least one measurement
pomt on the test device

Maximmm room scan spatial resclution: Ax Ay S < I Sm i < S
% ip - T =¥ Fiwwm :-SGHZ 'Em.m' 4_6GH= r*m'
i-4GHz =4 mm
uniform gnd- Az (0} < Jmm 4-5GCHz C Smm
5-6GHz: - Jmm
Maximum zoom scan A2p 1) between 1° 1-4GHz:=3mm
spahal resclution, two points closest to = 4 mm 4-5GHz- =25 mm
eermal to phantem phantom surface 5-6GHz- =2 mm
surfice graded 3
gnd
Az, o 1) between =
Lsumny 3 1 -AE 1|_
subsequent poimts =134t}
3I-4GHz: =28 mm
Mpumum zoom sean — 30 mm 4=5GHz > 15 mm

vohune

5-6§GHz - 22 mm

Mote: & 15 the penetranon depth of 2 plane-wave at normal meidence to the nosue medium; see draft standard [EEE P1528-
2011 fior details.

" When room scan is required and the reported SAR from the area scan based I-g S48 estimation procedures of KDB

HTAS = 14Wkp <= S mm < 7 mm and = 5 mm zoom scan resoletion may be apphied. respecuvely, for 2 GHz o 3
GHz 3 GHz to 4 GH= and 4 GHz to 6 GHz

4.10.3 Conducted power measurement

a. For WWAN power measurement, use base station simulator connection with RF cable, at maximum power
in each supported wireless interface and frequency band.

b. Read the WWAN RF power level from the base station simulator.

c. For WLAN power measurement, use engineering software to configure EUT WLAN continuously
Transmission, at maximum RF power in each supported wireless interface and frequency band.

d. Connect EUT RF port through RF cable to the power meter, and measure WLAN output power.

4.10.4 SAR measurement

4.10.4.1 GSM Test Configuration

SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator (SS) by air
link. Using CMU200 the power level is set to “5” for GSM 850, set to “0” for GSM 1900. Since the GPRS class
is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots in downlink, the maximum total
timeslots is 5..

4.10.5 Power Drift

To control the output power stability during the SAR test, DASY5 system calculates the power drift by
measuring the E-field at the same location at the beginning and at the end of the measurement for each test
position. These drift values can be found in Table 14.1 to Table 14.11 labeled as: (Power Drift [dB]). This
ensures that the power drift during one measurement is within 5%.
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4.10.6 Area Scan Based 1-g SAR

4.10.6.1 Requirement of KDB

According to the KDB447498 D01 v05, when the implementation is based the specific polynomial fit algorithm
as presented at the 29th Bioelectromagnetics Society meeting (2007) and the estimated 1-g SAR is < 1.2
W/kg, a zoom scan measurement is not required provided it is also not needed for any other purpose; for
example, if the peak SAR location required for simultaneous transmission SAR test exclusion can be
determined accurately by the SAR system or manually to discriminate between distinctive peaks and
scattered noisy SAR distributions from area scans.

There must not be any warning or alert messages due to various measurement concerns identified by the
SAR system; for example, noise in measurements, peaks too close to scan boundary, peaks are too sharp,
spatial resolution and uncertainty issues etc. The SAR system verification must also demonstrate that the area
scan estimated 1-g SAR is within 3% of the zoom scan 1-g SAR (See Annex B). When all the SAR results for
each exposure condition in a frequency band and wireless mode are based on estimated 1-g SAR, the 1-g
SAR for the highest SAR configuration must be determined by a zoom scan.

4.10.6.2 Fast SAR Algorithms

The approach is based on the area scan measurement applying a frequency dependent attenuation
parameter. This attenuation parameter was empirically determined by analyzing a large number of phones.
The MOTOROLA FAST SAR was developed and validated by the MOTOROLA Research Group in Ft.
Lauderdale.

In the initial study, an approximation algorithm based on Linear fit was developed. The accuracy of the
algorithm has been demonstrated across a broad frequency range (136-2450 MHz) and for both 1- and 10-g
averaged SAR using a sample of 264 SAR measurements from 55 wireless handsets. For the sample size
studied, the root-mean-squared errors of the algorithm are 1.2% and 5.8% for 1- and 10-g averaged SAR,
respectively

In the second step, the same research group optimized the fitting algorithm to an Polynomial fit whereby the
frequency validity was extended to cover the range 30-6000MHz. Details of this study can be found in the
BEMS 2007 Proceedings.

Both algorithms are implemented in DASY software.

4.11. General description of test procedures

1. The DUT is tested using CMU 200 communications testers as controller unit to set test channels and
maximum output power to the DUT, as well as for measuring the conducted peak power.

2. Test positions as described in the tables above are in accordance with the specified test standard.

3. Tests in body position were performed in that configuration, which generates the highest time based
averaged output power (see conducted power results).

4. Tests in head position with GSM were performed in voice mode with 1 timeslot unless GPRS function
allows parallel voice and data traffic on 4 or more timeslots.

5. WLAN was tested in 802.11b/g mode with 1 Mbit/s and 6 Mbit/s. According to KDB 248227 the SAR
testing for 802.11g is not required since When the highest reported SAR for DSSS is adjusted by the ratio
of OFDM to DSSS specified maximum output power and the adjusted SAR is < 1.2 W/kg.

6. Required WLAN test channels were selected according to KDB 248227

7. According to IEEE 1528 the SAR test shall be performed at middle channel. Testing of top and bottom
channel is optional.

8. According to KDB 447498 D01 testing of other required channels within the operating mode of a
frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or highest output
power channel is:

e < 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz

e < 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz
and 200 MHz

e < 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

9. KDB447498 requires transmitters that are built-in within a wrist watch or similar wrist-worn devices
typically operate in speaker mode for voice communication, with the device worn on the wrist and
positioned next to the mouth. Next to the mouth exposure requires 1-g SAR, and the wrist-worn condition
requires 10-g extremity SAR. The 10-g extremity and 1-g SAR test exclusions may be applied to the wrist
and face exposure conditions. When SAR evaluation is required, next to the mouth use is evaluated with
the front of the device positioned at 10 mm from a flat phantom filled with head tissue-equivalent medium.
The wrist bands should be strapped together to represent normal use conditions. SAR for wrist exposure
is evaluated with the back of the devices positioned in direct contact against a flat phantom fill with body
tissue-equivalent medium. The wrist bands should be unstrapped and touching the phantom.

10. KDB865664 D01 requires except when area scan based 1-g SAR estimation applies, a zoom scan
measurement is required at the highest peak SAR location determined in the area scan to determine the
1-g SAR.
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4.12.Power Reduction

The product without any power reduction.
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S.TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results
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Max Conducted power measurement results and power drift from tune-up tolerance provide by manufacturer:

Burst Conducted power (dBm) Average power (dBm)
GSM 850 Channel/Frequency(MHz) / Channel/Frequency(MHz)
128/824.2 | 190/836.6 | 251/848.8 128/824.2 | 190/836.6 | 251/848.8
1TX slot 32.26 32.15 32.10 -9.03dB 23.23 23.12 23.07
GPRS | 2TX slot 30.58 30.39 30.22 -6.02dB 24.56 24.37 24.20
(GMSK) | 3TX slot 29.47 29.40 29.37 -4.26dB 25.21 25.14 25.11
4TX slot 28.84 28.73 28.62 -3.01dB 25.83 25.72 25.61
Burst Conducted power (dBm) Average power (dBm)
Channel/Frequency(MHz) Channel/Frequency(MHz)
GSM 1900 512/ 661/ 810/ / 512/ 661/ 810/
1850.2 1880 1909.8 1850.2 1880 1909.8
1TX slot 30.49 30.32 30.13 -9.03dB 21.46 21.29 21.10
GPRS | 2TX slot 28.66 28.86 28.85 -6.02dB 22.64 22.84 22.83
(GMSK) | 3TX slot 27.42 27.52 27.42 -4.26dB 23.16 23.26 23.16
4TX slot 26.37 26.49 26.47 -3.01dB 23.36 23.48 23.46
NOTES:

1) Division Factors

To average the power, the division factor is as follows:
1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) =>-9.03dB
2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB
3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB
4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) =>-3.01dB
According to the conducted power as above, the feet-worn measurements are performed with
4Txslots for GPRS850 and GPRS1900.

WLAN
Frequency Worst case Conducted Output Power
Mode Channel Data rate of (dBm)
(MHz)
worst case Peak Average
1 2412 1Mbps 12.88 8.39
802.11b 6 2437 1Mbps 12.74 8.32
11 2462 1Mbps 12.68 8.22
1 2412 6Mbps 12.26 7.28
802.11¢g 6 2437 6Mbps 12.31 7.35
11 2462 6Mbps 12.48 7.44

Note: SAR is not required for 802.11b/g since When the highest reported SAR for DSSS is adjusted by the
ratio of OFDM to DSSS specified maximum output power and the adjusted SAR is < 1.2 W/kg.

Manufacturing tolerance

GSM 850 GPRS (GMSK) (Burst Average)

Channel 251 190 128
Target (dBm) 32.0 32.0 32.0

1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 30.0 30.0 30.0

2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 29.0 29.0 29.0

3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 28.0 28.0 28.0

4 Txslot Tolerance +(dB) 1 1 1

GSM 1900 GPRS (GMSK) (Burst Average)

Channel 810 661 512
Target (dBm) 30.0 30.0 30.0

1 Txslot Tolerance +(dB) 1 1 1
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Target (dBm) 28.0 28.0 28.0
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 27.0 27.0 27.0
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 26.0 26.0 26.0
4 Txslot Tolerance +(dB) 1 1 1
WLAN
802.11b (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 8.0 8.0 8.0
Tolerance #(dB) 1 1 1
802.11g (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 7.0 7.0 7.0
Tolerance #(dB) 1 1 1
5.2. Simultaneous TX SAR Considerations
5.2.1 Introduction
Application Simultaneous Transmission information:
Air-Interface Band (MHz) Type Simultaneous Transmissions
GPRS GPRS DT Yes,WLAN
WLAN 2450 DT Yes,GPRS
Note:DT-Digital Transport
5.2.2 Transmit Antenna Separation Distances
Length: 15mm.
‘Width:35mm-
" Rear View.
The distance between Antenna and Edge
Communication Tye Top Left Bottom Right
GPRS 5mm 3 mm 13 mm 18 mm
WLAN 3 mm 3 mm 3 mm 26 mm

5.2.2 Standalone SAR Test Exclusion Considerations
Standalone 1-g head or body SAR evaluation by measurement or numerical simulation is not required when
the corresponding SAR Exclusion Threshold condition, listed below, is satisfied.
The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances < 50 mm

are determined by::

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] -[ v f(GHz)] <
3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where
e f(GHZz) is the RF channel transmit frequency in GHz

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

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

The test exclusions are applicable only when the minimum test separation distance is < 50 mm and for
transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is <5
mm, a distance of 5 mm according to 5) in section 4.1 is applied to determine SAR test exclusion.
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Standalone SAR test exclusion considerations
Communication | Frequenc MBI | EEEEer Calculation Al S
svstem (l\chHz) y Position Power Distance Result Exclusion SAR
Y (dBm) (mm) Thresholds | Exclusion
Rear side 25.99 5 72.6 7.5 no
Front side 25.99 5 72.6 7.5 no
Left side 25.99 3 72.6 7.5 no
GPRS 850 835 Right side 25.99 18 72.6 7.5 no
Top side 25.99 5 72.6 7.5 no
Bottom side 25.99 13 72.6 7.5 no
Rear side 23.99 5 69.1 7.5 no
Front side 23.99 5 69.1 7.5 no
Left side 23.99 3 69.1 7.5 no
GPRS 1900 1900 Right side 23.99 18 69.1 7.5 no
Top side 23.99 5 69.1 7.5 no
Bottom side 23.99 13 69.1 7.5 no
Rear side 9.0 5 2.5 7.5 yes
Front side 9.0 5 2.5 7.5 yes
o Left side 9.0 3 2.5 7.5 yes
Wifi 2450 2450 Right side 9.0 26 25 75 yes
Top side 9.0 3 2.5 7.5 yes
Bottom side 9.0 3 2.5 7.5 yes
Remark:

1. Maximum power including tune-up tolerance;
2. When the minimum test separation distance is <5 mm, a distance of 5 mm is applied to determine SAR
test exclusion

5.2.4 Standalone SAR Test Exclusion Considerations and Estimated SAR

Per KDB447498 requires when the standalone SAR test exclusion of section 4.3.1 is applied to an antenna
that transmits simultaneously with other antennas, the standalone SAR must be estimated according to the
following to determine simultaneous transmission SAR test exclusion;

e (max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [ v f(GHz)/X]
W/kg for test separation distances < 50 mm;

where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

e 0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm

Per FCC KD B447498 D01,simultaneous transmission SAR test exclusion may be applied when the sum of
the 1-g SAR for all the transmitting antenna in a specific a physical test configuration is <1.6 W/Kg.When the
sum is greater than the SAR limit, SAR test exclusion is determined by the SAR to peak location separation
ratio.

(SAR,+SAR,)"*
(peak location separation,mm)

Ratio= <0.04

Estimated stand alone SAR = (max. power of channel, including tune-up tolerance, mW)/(min. test separation
distance, mm)]-[\f(GHz)/x] W/kg (where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR)

Estimated stand alone SAR for feet -Worn

Communication Frequency . . Maximum Separation Estimated
system (MHz) Configuration Power Distance SAR10.4
(dBm) (mm) (W/kg)
WLAN 2450 feet -Worn 9.00 5.00 0.13




V1.0 Page 23 of 64 Report No.: ATT-2015SZ0424046SAR
5.2.5 Evaluation of Simultaneous SAR

Simultaneous transmission SAR for WiFi and GPRS

GSM850 GSM1900 WiFi Peak :
Testposition | SAR | Reported | Reporied | Estimated | pgup, | Lmp | locaion | e
Y (WIKQ) WIKQ) (WIKQ) (i) (WIKQ) | o ratip | Reauired
Rear Side 10-g 2.87 2.53 0.13 3.00 4.0 no no
Front Side 10-g 1.75 1.75 0.13 1.88 4.0 no no
Left Side 10-g 1.94 2.21 0.13 2.34 4.0 no no
Right Side 10-g 1.00 0.71 0.13 1.13 4.0 no no
Top Side 10-g 1.57 1.66 0.13 1.79 4.0 no no
Bottom Side | 10-g 1.98 1.47 0.13 2.11 4.0 no no
Note:
1.The value with dark color is the maximum values of standalone
2. The value with green color is the maximum values of 3 SAR4
5.3. SAR Measurement Results
The calculated SAR is obtained by the following formula:
Reported SAR=Measured SAR*1Q"ardetPmeasured)/10
Scaling factor:lo(Ptarget—Pmeasured))/lO
Reported SAR= Measured SAR* Scaling factor
Where Prager is the power of manufacturing upper limit;
Pmeasured iS the measured power;
Measured SAR is measured SAR at measured power which including power drift)
Reported SAR which including Power Drift and Scaling factor
Duty Cycle
Test Mode Duty Cycle
GPRS850/1900 1:2
Table 5: SAR Values [GSM 850 (GSM/GPRS)]
Maximum SAR;p4 results(W/kg)
ch Freq. time Test Allowed Coggvldgﬁed Power | Scaling . Graph
" | (MHz) slots Position Power dBm) drift Factor | Measured | Reported | Results
(dBm) (
measured / reported SAR numbers - feet-worn (distance Omm)
128 | 824.20 | ATxslots Rear 29.00 28.84 -0.10 1.04 2.47 2.56 N/A
190 | 836.60 | 4Txslots Rear 29.00 28.73 -0.05 1.06 2.71 2.87 Plot 1
251 | 848.80 | 4Txslots Rear 29.00 28.62 -0.02 1.09 2.22 2.42 N/A
190 | 836.60 | 4Txslots Front 29.00 28.73 -0.12 1.06 1.65 1.75 N/A
190 | 836.60 | 4Txslots Left 29.00 28.73 -0.06 1.06 1.83 1.94 N/A
190 | 836.60 | 4Txslots Right 29.00 28.73 0.00 1.06 0.94 1.00 N/A
190 | 836.60 | 4Txslots Top 29.00 28.73 -0.09 1.06 1.48 1.57 N/A
190 | 836.60 | 4Txslots | Bottom 29.00 28.73 -0.01 1.06 1.87 1.98 N/A

Worst Case Position of SAR —feet- Worn (1st Repeated SAR, distance Omm)

190 | 836.60 [ 4Txslots | Rear | 2900 | 2873 | -006 | 106 | 268 | 284 | NI/A
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Table 6: SAR Values [GSM 1900 (GSM/GPRS)]
Maximum SAR;o.4 results(W/kg)

ch Freq. time Test Allowed Coggvldgﬁed Power | Scaling Graph

" | (MHz) slots Position Power drift Factor | Measured | Reported | Results

(dBm) (dBm)
measured / reported SAR numbers —feet -Worn (distance Omm)
512 | 1850.2 | 4Txslots Rear 27.00 26.37 0.11 1.16 1.84 2.13 N/A
661 | 1880.0 | 4Txslots Rear 27.00 26.49 -0.09 1.12 2.26 2.53 Plot 2
810 | 1909.8 | 4Txslots Rear 27.00 26.47 -0.05 1.13 2.07 2.34 N/A
661 | 1880.0 | 4Txslots Front 27.00 26.49 -0.03 1.12 1.56 1.75 N/A
512 | 1850.2 | 4Txslots Left 27.00 26.37 -0.07 1.16 1.73 2.01 N/A
661 | 1880.0 | 4Txslots Left 27.00 26.49 0.00 1.12 1.97 2.21 N/A
810 | 1909.8 | 4Txslots Left 27.00 26.47 0.06 1.13 1.55 1.75 N/A
661 | 1880.0 | 4Txslots Right 27.00 26.49 0.06 1.12 0.63 0.71 N/A
661 | 1880.0 | 4Txslots Top 27.00 26.49 -0.09 1.12 1.48 1.66 N/A
661 | 1880.0 | 4Txslots | Bottom 27.00 26.49 -0.13 1.12 1.31 1.47 N/A
Worst Case Position of SAR —feet - Worn (1st Repeated SAR, distance Omm)
661 | 1880.0 [ 4Txslots | Rear | 27.00 | 2649 | 003 | 112 | 219 | 245 | N/A
Table 7: SAR Measurement Variability Results [GSM 1900 (GSM/GPRS)]
St nd
Test Crermey Measured . d . 2 d 3" Repeated
Position Frequency SARy, Repeate Ratio Repeate SAR;,
(MHz) e SAR10.q SAR10.q e
Rear 190/836. 271 2.68 0.99 N/A N/A

Note: 1) When the original highest measured SAR is = 2.00 W/kg for extremity exposure, the measurement
was repeated once.

2) A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the original
and first repeated measurements was > 3.00 or when the original or repeated measurement was = 3.625
W/kg (~ 10% from the 10-g SAR limit) for extremity exposure.

3) A third repeated measurement was performed only if the original, first or second repeated measurement
was = 3.75 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated
measurements is > 3.00 for extremity exposure

4) Repeated measurements are not required when the original highest measured SAR is < 2.00 W/kg for
extremity exposure

Table 8: SAR Measurement Variability Results [GSM 1900 (GSM/GPRS)]

St nd
Test ey Measured L . 2 3" Repeated
Position Frequency SAR Repeated Ratio Repeated SAR
(MHz) e SAR104 SARy0 109
Rear 661/1880.0 2.26 2.19 0.97 N/A N/A

Note: 1) When the original highest measured SAR is = 2.00 W/kg for extremity exposure, the measurement
was repeated once.

2) A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the original
and first repeated measurements was > 3.00 or when the original or repeated measurement was = 3.625
W/kg (~ 10% from the 10-g SAR limit) for extremity exposure.

3) A third repeated measurement was performed only if the original, first or second repeated measurement
was = 3.75 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated
measurements is > 3.00 for extremity exposure

4) Repeated measurements are not required when the original highest measured SAR is < 2.00 W/kg for
extremity exposure

5.4. SAR Measurement Variability

According to KDB865664, Repeated measurements are required only when the measured SAR is = 0.80
W/kg. If the measured SAR value of the initial repeated measurement is < 1.45 W/kg with < 20% variation,
only one repeated measurement is required to reaffirm that the results are not expected to have substantial
variations, which may introduce significant compliance concerns. A second repeated measurement is
required only if the measured result for the initial repeated measurement is within 10% of the SAR limit and
vary by more than 20%, which are often related to device and measurement setup difficulties. The following
procedures are applied to determine if repeated measurements are required. The same procedures should
be adapted for measurements according to extremity and occupational exposure limits by applying a factor of
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2.5 for extremity exposure and a factor of 5 for occupational exposure to the corresponding SAR
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thresholds.19 The repeated measurement results must be clearly identified in the SAR report. All measured
SAR, including the repeated results, must be considered to determine compliance and for reporting according

to KDB 690783.Repeated measurement is not required when the original highest measured SAR is < 0.80

WI/kg; steps 2) through 4) do not apply.
1) When the original highest measured SAR is = 0.80 W/Kkg, repeat that measurement once.
2) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and
first repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg (~
10% from the 1-g SAR limit).
3) Perform athird repeated measurement only if the original, first or second repeated measurement is = 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is

> 1.20.

4) Perform a third repeated measurement only if the original, first or second repeated measurement is = 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is

>1.20

5.5. Measurement Uncertainty (300MHz-3GHz)

According to IEEE 1528:2013

Error Uncertainty | Probably . (Ci) | (Ci) Std. Std. Degree
No. Description Type Value Distribution Div. 1g | 10g Unc. Unc. of
(19) (10g) | freedom
Measurement System
1 Probe B 5.50% N 1| 1 | 1 |550% | 550% o
calibration
Axial
2 isotropy B 4.70% R \/é 0.7 | 0.7 | 1.90% | 1.90% o
3 Hemispherical | 9.60% R J3 07|07 |390% | 3.90% | o
isotropy
Boundary o o o -
4 Effects B 1.00% R \/é 1 1 0.60% | 0.60%
Probe
0, 0 0, o
5 Linearity B 4.70% R \/é 1 1 2.70% | 2.70%
6 Detection limit B 1.00% R \/é 1 1 0.60% | 0.60% o
RF ambient
7 conditions- B 0.00% R \/é 1 1 0.00% | 0.00% o
noise
RF ambient
8 conditions- B 0.00% R \/é 1 1 0.00% | 0.00% o
reflection
Response o o o -
9 time B 0.80% R \/é 1 1 0.50% | 0.50%
Integration o o o -
10 ime B 5.00% R \/é 1 1 2.90% | 2.90%
RF 0, 0, 0 oo
11 ambient B 3.00% R \/é 1 1 1.70% | 1.70%
Probe
positioned o o o -
12 mech. B 0.40% R \/é 1 1 0.20% | 0.20%
restrictions
Probe
positioning
13 with respect B 2.90% R \/é 1 1 1.70% | 1.70% o
to phantom
shell
14 MaxSAR | g 3.90% R 3| 1 | 1 | 230% | 230% |
evalation
Test Sample Related
15 Test sample | 1.86% N 1| 1 | 1 |186% | 1.86% oo
positioning
16 Device holder | 1.70% N 1| 1| 1 |170% | 1.70% oo
uncertainty
17 Drift of output 5.00% R \/é 1 1 2.90% | 2.90% o
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[ power | ] | N | |
Phantom and Set-up
Phantom
0, 0 0, o
18 uncertainty B 4.00% R \/é 1 1 2.30% | 2.30%
Liquid
19 conductivity B 5.00% R \/é 0.64 | 0.43 | 1.80% | 1.20% o
(target)
Liquid
20 conductivity A 0.50% N 1 | 064|043 | 0.32% | 0.26% o
(meas.)
Liquid
21 permittivity B 5.00% R \/é 0.64 | 0.43 | 1.80% | 1.20% o
(target)
Liquid
22 cpermittivity A 0.16% N 1 | 064|043 | 0.10% | 0.07% o
(meas.)
Combined 2
standard _Jaci? / / / / /| 10.20% | 10.00% | <o
uncertainty T\ o
Expanded
uncertainty
(confidence u, =2u, / R K=2 / / 20.40% | 20.00% oo
interval of
95 %)
Measurement Uncertainty for System Check (300MHz-3GHz)
Error Uncertainty | Probably . (Ci) | (Ci) Std. std. Degree
No. Description Type Value Distribution Div. 1 10 Unc. Unc. of
P 9 9 (19) (10g) | freedom
Measurement System
1 Probe B 5.50% N 1| 1 | 1 |550% |550% | <
calibration
Axial o o o -
2 isotropy B 4.70% R \/':3, 0.7 | 0.7 | 1.90% | 1.90%
3 Hemispherical | - g 9.60% R J3 |07 |07 |390% | 3.90% | <
isotropy
Boundary o o o -
4 Effects B 1.00% R \/':3, 1 1 0.60% | 0.60%
Probe
0, 0 0, o
5 Linearity B 4.70% R \/':3, 1 1 2.70% | 2.70%
6 Detection limit B 1.00% R \/':3, 1 1 0.60% | 0.60% o
RF ambient
7 conditions- B 0.00% R \/':3, 1 1 0.00% | 0.00% o
noise
RF ambient
8 conditions- B 0.00% R \/ﬁ 1 1 0.00% | 0.00% o
reflection
Response
9 time B 0.80% R \/':3, 1 1 0.50% | 0.50% o
Integration o o o -
10 ime B 5.00% R \/ﬁ 1 1 2.90% | 2.90%
RF
11 ambient B 3.00% R \/ﬁ 1 1 1.70% | 1.70% o
Probe
positioned o o o -
12 mech. B 0.40% R \/ﬁ 1 1 0.20% | 0.20%
restrictions
Probe
positioning
13 with respect B 2.90% R \/ﬁ 1 1 1.70% | 1.70% o
to phantom
shell
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Max.SAR

14 evalation B 3.90% R J3 | 1 1 | 2.30% | 2.30%
Test Sample Related
15 Test sample | 1.80% N 1| 1 | 1 | 1.80% | 1.80%
positioning
16 Device holder | 1.70% N 1| 1 1 | 1.70% | 1.70%
uncertalnty
17 D”ftpngOe“rtp“t B 5.00% R 3 1| 1 | 290% | 2.90%
Phantom and Set-up
18 Uiggﬂgmy B 4.00% R 3| 1| 1 | 230% | 2.30%
Liquid
19 conductivity B 5.00% R J3 064|043 | 1.80% | 1.20%
(target)
Liquid
20 conductivity A 0.44% N 1 |0.64|043| 0.28% | 0.19%
(meas.)
Liquid
21 permittivity B 5.00% R J3 064|043 | 1.80% | 1.20%
(target)
Liquid
22 cpermittivity A 0.12% N 1 |0.64|0.43| 0.05% | 0.05%
(meas.)
Combined 2
standard LA c? / / / / /| 10.12% | 9.97%
uncertainty © V=
Expanded
uncertainty
(confidence ue:2uc / R K=2 / / 20.24% | 19.94%
interval of
95 %)
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5.6. System Check Results

System Performance Check at 835 MHz Body

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134

Date/Time: 23/05/2015 PM

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 835 MHz; 0 = 0.99 S/m; ¢ = 53.51; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 — SN3292; ConvF(6.11,6.11, 6.11); Calibrated: 08/15/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 07/22/2014;

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.5 (6469)
Area Scan (71x71x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 10.3 W/Kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 109.9 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 13.1 W/kg

SAR(1 g) = 9.63 W/Kg; SAR(10 g) = 6.44 W/Kg

Maximum value of SAR (measured) = 10.8 W/Kg

-2.12
-4.24
-b.3h

-8.48

-10.6

0 dB = 10.80 W/Kg = 10.33 dB W/Kg

System Performance Check 835MHz Body 1000mW
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System Performance Check at 1900 MHz Body
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d072
Date/Time: 24/05/2015 PM
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1900 MHz; o = 1.53 S/m; g, =53.10; p = 1000 kg/m®
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 — SN3292; ConvF(4.66,4.66, 4.66); Calibrated: 08/15/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 07/22/2014;
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)
Area Scan (71x71x71): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 51.50 W/Kg
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 175.60 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 59.8 W/Kg
SAR(1 g) = 39.10 W/Kg; SAR(10 g) = 20.80 W/Kg
Maximum value of SAR (measured) = 45.20 W/Kg

dB

-3.28

-b.56

-0.84

13.1

-16.4
0 dB = 45.20 W/Kg = 16.55 dB W/Kg

System Performance Check 1900MHz Body 1000mW



V1.0 Page 30 of 64 Report No.: ATT-2015570424046SAR

5.7. SAR Test Graph Results

SAR plots for the highest measured SAR in each exposure configuration, wireless mode and frequency
band combination according to FCC KDB 865664 D02

GSMB850 GPRS 4TS feet -Worn Rear side Middle Channel

Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2.07
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.99 S/m; ¢, = 53.51; p = 1000 kg/m®
Phantom section : Body- worn

Probe: ES3DV3 — SN3292; ConvF(6.11,6.11, 6.11); Calibrated: 08/15/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 07/22/2014;

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (46x46x1): Measurement grid: dx=15.0 mm, dy=15.0 mm

Maximum value of SAR (interpolated) = 5.43 W/Kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 49.782 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 6.63 W/Kg

SAR(1 g) = 4.52 W/kg; SAR(10 g) = 2.71 W/kg

Maximum value of SAR (measured) = 6.35 W/kg

-2.05

-4.10

-6.15

-8.20

-10.25

Plot 1: Wrist-worn Rear side (GSM850 GPRS 4TS Middle Channel)
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GSM1900 GPRS 4TS feet -Worn Rear side Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:2.07
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.50 S/m; ¢, = 53.10; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 — SN3292; ConvF(4.66,4.66, 4.66); Calibrated: 08/15/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 07/22/2014;
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (46x46x1): Measurement grid: dx=15.0 mm, dy=15.0 mm
Maximum value of SAR (interpolated) = 4.27 W/Kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 46.482 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 5.29 W/Kg
SAR(1 g) = 4.35 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 5.29 W/Kg

-2.39
-4.78
-7.18

-9.57

-11.96

Plot 2: Wrist-Worn Rear side (GSM1900 GPRS 4TS Middle Channel)
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6. Calibration Certificate

6.1. Probe Calibration Certificate
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Im Codlaborgtinn wirth
g e a8 g
uumm LABINEATTHRY
A M2 T aarawn sl Rau.d Heidian Districy, Suigiz, 060201, Chana
Lol RO G130 RIF-2LTY Fax =34 I0-F2304051 2501
k-nail: Info gerwise.cem LL Ly wewpreegrneide.com

Probe ES3DV3

SN: 3109

Calibrated: November 29, 2013
Calibrated for DASY/EASY Systems

sMes nan-compatible with DASY2 syetarm!}

Cepif gare ™~ T13-2-30445 Pags g ot 11
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6.2. D835V2 Dipole Calibration Certificate

All calibrations have been conducted in the closed laboratary facility: environment temperaturaczzsaie |

“and humidity<70%:.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No )

Power Metsr  NRVD 102083 11-8ep-13 (TMC, M’!S—ﬁﬁ]

Power sensor  NRV-Z5 100595 n-Sap-iamﬂc, No. JZ13-443)
Reference Probe EX3DV4 | SN 3848
DAE4. SN 1331 13
Wﬂﬁmwm E4438C | MY49070393

Network Analyzer EB3628 | MY43021135
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Mﬁppﬁﬁddm Interpretation of Parameters:
‘Measurement Conditions: Further details are available from the Validation F

ﬁnduﬁﬁ&mmﬁm All figures stated in the are valid at the
cerfificate are valid

mmmmm TSL: The dipole is mounted with the spacer to

point exactly below the center marking of the flat phantom section, with the arms.
: uﬂmﬁﬂpamﬂelhmebndym

positioned under the liquid filled phantom. The impe A
mmntﬂhmmmm:mhmmm
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AR averaged over 1 cm’ (1) of Head TSL
| SAR measured

 SAR averaged over 10 cm’ (10 g) of Head TSL
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e = T — ‘;wﬁt
QI77Lsp e 28 = pows

T
Add: Ma.31 Xweyian Road, Haidian Disrict, Reijing, 100191, China m CALIBRATION
Tel: +Bb=-10-623kI613-207% Fax: +806=1 D2 2633-2 504 i Mo. [ 0570
E-rnnil: ctlidchinadt] com Httpowsd chinatil.on
DASYS Validation Report for Head TSL Date: 24,07 2014

Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz: Tyvpe: DE3AVI: Serial: DE3ISVI - SN: 4d134
Communication System: UTD 0. CW (0); Frequency: 835 MHzDuty Cyele: 1:1
Medium parameters used: f= 835 MHz: o = 0.904 $/m; &, = 41.7; p = 1000 kg/m®
Phantom section: Center Scchion
Messurement Standard: DASY S (IEEEAEC/ANSI C63. 10-2007)

TASY S Configuration;

« Probe: EX3DVE - SNA2846; ConvFi9.32, 932, 032y Calibrated: 2013-09-03:
« Sensor-Surface: 2mm (Mechamcal Surface Detection)

» Electromics: DAES Snl 331 Calibrated: 2014-01-23

«  Phantom: Triple Flat Phantom 5.1C; Tyvpe: QD 000 P51 CA: Senalz 116142

«  Measurement SWeDASYST, Version 528 (8 SEMOCAD X Version 146,10

(7331)

System Performance Check at Frequencies below | GHe/d=15mm, Pin=250 mW,
dist=2.0mm (EX-Probe)Zoom Scan (TxTxT)(Tx7x7)V Cabe {1 Measurement grid:
dx=5mm, dy=3mm. dz=3mm

Reference Value = 38.91 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.60 Wike

SAR(I g) =241 Wikg: SAR(1D gj= 1.57T Wikg

Maximum value of SAR (measured) = 3.05 Wiky

W

UdB=3.05 Wke =484 dBW/kg

Certificate Mo: Z14-97087 Pagasof g
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L] CETIE}
AP Cotreson W,
QL/Lsp e aa —
CALIBRATION LABORATORY <
e
Add: Now51 Nieyuan Rood, Haldian District, Beijing. 100191, Ching T CALIBRATION
Tel: =B 1062046332070 Fax: +R6- | (-67504633-2504 nli¥ No. LOSTD
E-mail: ctl@chinart].com Hitp:arow. ehinanl en
DNASYS Validation Report for Body TSI Date: 24.07.2014

Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Tvpe: DE35V2: Serial: DE35V2 - SN: 4d134
Commimication System: UIT 0, CW ({); Frequency: 835 MHz;Duty Cyele: 1:]
Medium parameters used: £= 835 MHx: o= 0.986 S/m; & = 55.6; p = 1000 ke/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/[EC/ANSI Ca3, 192007

DASY S Configuration;

+  Probe: EX3DVL - SN3E4A: ConvF(R.96, 8.95, 8.96): Calibrated; 201 3-00.03:
+ Sensor-Surface: 2mm (Mechanical Surface Detection)

=  Electromics: DAE4 5nl331; Calibrated: 2014-0]1-23

» Phantom: Triple Flat Phantom 5. 1C; Type: QD 000 P31 CA; Seral; 1161/

» Measurement SW: DASYSZ, Version 52.8 (R): SEMCAD X Version 14.6.10

I.'_1_'\-|I

svatem Performance Check at Fregquencies below 1 GH#z/d=15mm, Pin=250

m%, dist=2.0mm (EX-Probe)Zoom Scan (7x7x7T) (TxTx7)C ube 0: Measurement
grid: dv=3mm, dv=3mm, dz=3mm

Eeterence Value = 3701 Vim: Power Dafi =0.01 dB
Peak SAR (extrapolated = 3.66 Wikp

SAR(] g) = 2.47 Wik, SAR(LD #) = 1.64 Wike
Maximum value of SAR (measured) = 3. 10 Wike

dB
— 0

-2.00

-4.00

-39

-7.98

-9.99
0dB =310 Wke = 4.91 dBW/ke

Certificate Mo: Z14-97067 Fage 7 of &
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6.3. D1900V2 Dipole Calibration Certificate

TML(GE e

Al Nee 52 Huayianbel Road. Haldlan Disticl. Beijing. 160181, China
Tal: +BE-10-B2305633-207T8 Fpe: +85- 1002504655 2604
1= ruzil. Infesierraite. cam Hitpdfwevna. smcibs, porm

Cbjact O1E00W2 = SN 50072

Calibralion Procedres) TR OE-E-0 =104

Calibration procedurs for dipels validation kKis

Zallbration date: December 12, 2013

Thig calibralon Cerificate dosumants the fraceability to national standards, which realize the physical
units of measuremants(Sh. The measuraments and the uncedgirties wilh confidence probability ans
given on the fallowang pages ard aia part of the cantfcats.

All calibratons have heen conducted in the closed laboratory facilily: anvironment bem paralura22+3)C
and kil dity=70%.

Calibratian Equiprmeani used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Poweer Mater  RRVD 102033 11-Sep-13 (TMZ, Mo JZ213-447) Sep-id
Power sensor  MREW-Z5 100685 11-Eep-13 (TMC, Ma, JZ13-443) Sap-14
Freferente Probe ES30V3 3k 3148 3= 3ep=13 {SFEAG, N0 ES3-21483 _Septd)  Sep-id
DaE4 BN TTT 22-Fah-13 (SPEAG DAEA-TTT_Fabi3) Feb -14
Signal Genarstor  E4438C | MY48070283  13-Naw-13 [TME, No.JZ13-354) Bow-14
Metwrork Analyzer ES362E MYSI021125  19-0cd-13 (TMC, N JE13-278) Cot-14

MHame Function ~'_3ig_.n ature

Calibrated by Zhaa Jing SAR Test Engineer R

Rprlaned by il Dlanyuan SAR Projest Leader P -

Appraved by. Lu Blagsang Deputy Director of the laboratory . :~:: “fy3: :ﬂq’ZFl

TR
{ssued: December 17, 2013
Thiz calibration certficala 5hall ot ba rapradused avcept in full withour written approval of the laboratory.

Cerbfeate Mot J13-2-3052 Fege 1 of &
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C 4 i+ Collrioomtion with
E b & a2 @
‘ CALIIRATION LABCTRATCRY

Add: Na.52 ueyuanbei Rosd, Haidisn District, Bgijing 1001591 Chind

Tel, +0010 GEMMELE-207TY Fa: +3E-10-82 304555-2 504

E-mnail: Infefemcie.com He L Ao SpTic e CotR

Gloasary:

TEL tizsua gimulating liquid

convF sensitivity in TSL S NCRMx v.Z
MiA, hat applicakle or not measured

Callbration is Parfermed According to the Following Standards:

a} |IEEE Std 1528-2013, "IEEE Recammendad Practice for Defermining the Peak
Spatial-Averaged Specific Absarption Rake [SAR} in the Human Head from Wirslass
Communications Devices: Measuramant Techniquas”, June 2013

by |IEC £2208-1, “Procedure to messure the Specific Absorpticn Rate (SAR) For hand-hakl
devices ugad in close proximity to the sar (frequsnoy range of 300MHZ to 3GHz)",
February 2005

c) KDEPB5SEE4, SAR Measurement Requiremnents for 100 MHz to € GHz

Addiional Decumentation:
o) DASYA/5 Systemn Handbook

Methodsz Applled and Interpratation of Parameters:

« Measuyremeant Conditions; Further details are available from the Validation Repart at the
end of the cerificate. Al figures stated in the certificale are valid at the freguency
indicated.

s Anferma Farametars with TSL: The dipale is mounted with the spacer to position its fead
proint exacthy below the center marking of the flat phantom =acticn, with tha ams
criented parallel to the body axis.

« Fasd Poinf impedence and Return Loss: These paramsters are maasured with the
dipole positioned under the qurd filled phantom. The impedance stated is transfomed
frarm the measurement at the SMA connector to the feed point. The Return Loss
ensuras lovw reflected power. Mo uncertainty required.

+* Eleckical Defay: One-way delay between the SMA connectar and the anterna feod
point. Mo uncertsinty required.

SAA measurad: SAR measurad at the stated antenna input power.
SAA normalized; SAR az measuted, normalized to an input poner of 1 W at the anternna
cannactor.

v SAR for nowminal TEL paramalers: The measured TSL parametars ara used to caloulate
the nominal SAR result.

The raported uncartainty of measurement is stated as the standard uncerainty of
Measursmant muliplied by the covarage factar k=2, which far a nermal distribution
Correzponds b & coverags probability of approximetely B5%:.

Cetificala Ma: J13-2-3052 Page 2 of &
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I Collabnmation with

i D 0 8 8

T =

Add: Ne.52 Husyuanbei Road. Haldlen Jisidc, Belllng 100121, Ghina
lel: +45-10-62304B55-2C7F= Fai: 1AE= 1052545552004
E-maif Inft i con Bl sy sam cite: com

Measurement Conditions

DASY Yerzlon DASYTE2 L2ET AT
Extrapaolation Advanced Extrapalation .
Phantom Twdrn Phantom
Distance Dipole Cantar - TSL . 10 mm witn Spacer :
Zoom 3¢En Remli;ﬁnn du, dy. &2 =5 mm )
"Fn':qumqr 1800 hHz + 1 MHz
Head TSL parameters
The fodlowing parametars and caltulatons worg agplied.
Ternperature Permittivity Conductivity
Hominal Head TSL parameters . 207G 0.0 1.40 mkaim
lesasyured Head TSL pRarambtars "[22.0 +0.2) "C AR B EE T 142 mhaitn £ € %
i Hozd TSL tempa raturs change during taot <N&S0 axa e
SAR result with Head TSL
SAR everaged over 1 em” {F 3} of Head TEL Cancitian
SAR rmesaurad 250 Y inout power A7 mA S g
3AR for nomingl Head T3L oarsmale s norma ‘zed to 1A JEImM g + zu..s % k=2
8AR aversged over 10 ¢#° {10 g} of Head TSL Caondinan

BAR rrapsurad 250 W input power 5.08 m i g

SAR for nomingl Head T3L parEnstens

Body TSL paramesters
Tha fehowing pararnetars ard calculetione wene applied.

nomalized o 10 20.2 mW¥ /g £ 20.4 % (K=2)

Tamperaiure Famalttlvity P Gork uctivity

Nominal Body TSL parameiars ::z_u = RE.5 1.2 mhoim

Measured Baody TSL parametara (220 £ 02} %0 E17 6% 1.53 mhedrn £ © % ;

Body TEL temperature change during text <05 °C —_ s T
5AR result with Body TSL ]

EAR awersged over 1 cHt i1 @) oFf Body TEL I Sonditien

EAR megsured 250 py ifpul powa- 288 miYf e

SAR for F:IJITIiI-'IE; Body TEL parametars normalized o 1% . 36,8 mv Ay tnzl:I.E 3 (k=2)

BAR avarsged o 1) oy M0 g} of Body TSL Conwdltlon

SAR measured 280 MY input powar S2Emi i i

SAR fer nemynal Bty TSL pazamatars mermalizad to 1A 0.0 MW fy £20.4 % [ke2)
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Appendlx

Antanna Parameters with Head TSL

Impedanca, tranaformesd o feed palnl 50,30+ 2170

Retin Loss - 30.0<B

Antanna Paramotars with Body TSL

Impedancs, transformed (o fasd paird 45,80+ 3 520

- Return Loae -#7 7dB

General Antanna Parameters and Design

Elestrical Dalay (ame dirsalies) 1.045% na

After long term use with 100 radiated power, only a slight waming of the dipola rsar e feedpoint gan
L messurad,

The dipole ie made of standard semingik coaxial cable. The center conductar of the eeding line ia
directly connected o the second am of the dipela. Tha antanna 1s thareferm short-circuited for
DZ-signaks. On some of the dipolas. small end caps are added to the dipale arms in arder 17 impraye
matghing when [gaded according to the position as explainad In the "Meas uremeant Conditions™
paragraph. The SAR data are not affected by this change. The avarall dipole length is siill seearding to
the Standard.

Mo excessive foroe must be applied ta the dipole arms, becausa ey might band or the salderad
sennections near the feedpoint may be damaged.

Additional EUT Data

Men~ ufacturad by SPEAG

Caftficats Mo J13-2-3052 Page 4 of B
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DASYS Validaon Report for Head TSL Date: 12 122013
Test Laboratens: TMC, Bailing, China
DUT: Dipole 1580 MHz; Type: D1900V2; Serial: D1500Y2 - SN: 5d072
Communicetion System: CW, Frequancy: 1900 MHz
Me-digm parameters uzed: = 1000 MHz; o = 1.416 mhao/m; r = 38.81; p = 1000
kg
Fhantom section: Flat Section
Megeuremant Standard: DASYS (IEEE/EC/ANS] CB3 18-2007)
DASYS Configuration:
= Probe: ES30V3E - SN2149; ConvF{5.05.5.08.5.08); Calibrated: 2013/9/5
+  SBanscr-Surface: 3mm {Mechanical Surface Detaction)
*» Electronics: DAE4 Sn777; Calihrated; 225272013
«  Phantorm: SAM 1186; Type: QDODOP40CC,
« DASYS2 52 871137 SEMCAD X Version 14 5310 {7164}

Lipole Calibratlon for Head TiseusPin=250mWV, d=10mmfZeom Scan
(TRTETICube O0; Meazurement grid: dx=Emm, dy=Emm, dz=8mm
Reference Walue = 90.054 VWim,; Power Drift = 0.01 dB

Peak SAR {sxtrapolated) = 17.9 Wik

SAR{1 g} = 9.71 Wiky; SAR(MD g} = 5.08 Wikg

Maximum value of SAR (measured) = 11.8 Wikg

1036

-13.A7

1127

0 dB =11.8 Whkg = 10.72 dBWiky

Certificate No: J13-2-3052 Page & afa
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Impedanca Maasursment Plot for Head TSL

7T 513 weg Mag 14.003=* rof 5 CCdR (FI]

.. ATT-20155720424046SAR

L N W T [ " e T - T
an
Toua
N
vona
0G0y i
e S
—F'__F
PR _‘_‘—‘—-\_‘__\_‘_ '_'_'_,_,.,—'—
: L
e - /V
deod - :
Rt — .. . H = i
HEE B3 artel SRefe STEvE Lol [rooeel]
AL 100NN e Chomd aaMio mEweml 0T -
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CASYS Validation Report for Bady TSL Cata: 12.10.2013

Test Laboratary: TMC, Beiing, China
DUT: Dipole 1200 MHz; Type: D1200Y2; Saral: D1200V2 - SN: 5d07T2
Communication System: CW; Frequency: 1900 MHz;
fd & iL parame'tﬁ.'rs used: f= 1800 MHzZ; g = 1.528 mho/m; £r = 53.74; p = 1000

kg

Pheartorm section: Flat Phantom
Mazsurement Standard: DASYS (IEEEEC/AMS] CA3.19-2007)
DAEYE Configuration:

-

Prokbe: ES3DWI - SHA148; ConvF{4.72.4.72 4.72) ; Calibrated: 2013585
Senzor-Surface: 3mm {Mechanical Surface Detaction)

Electronics: DAE4 Sn777; Calibrated: 224282015

FPhantorm: Satd1186; Type: QOOOOP4QCT;

DASYE2 2.8, F(1137);, SEMCAD X Version 14.6.10 {7184}

Clpole Callbration for Body TisauePin=250mW, d=10mm/Zoom Scan
(TXTxT{Cube O; Measurement gric, dx=5mmrn, dy=5mm, dz=5mm
Reference Yalus = 83 80B Vim; Power Diift = -0.06 dB

Faak S5AR (extmpolated) = 17.7 Wikg

SAR{1 g} =998 Whkg; SAR({10 g} =5.26 Wikg

Maximum value of SAR (measured) = 12,1 Wikg

dB
0

-1.31

-1323

-1

0 dE =121 Whkg = 10.83 dBWky

Cerdficata Mo: J13-2-5052 Fege 7 of &
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Impedance Measuramsnt Plat for Body TSL

== =il Lag MI5 LD OBES Wi 0. CiAmde [F1]
- T51 1.3G0002 Wiz -17, 007 ol

L '
LY
1 1
000 4
el 2 H_\__\_‘_‘—_‘—'—--._\_\_‘_\_ —
[ELLE ———" .
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FEEE S11 S--ch Qmi]r ocale LoOf0s [k 1]
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6.4. DAE4 Calibration Certificate

All calibrations have been conducted in the closed laboratory faciity environment
humidity=70%; :

3 | 1971018 01-July-14 (CTTL, No-J14X02147)
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7. Test Setup Photos

Photograph of the depth in the Body Phantom (850MHz)

R |
Omm Wrist -worn Rear Side Setup Photo



V1.0 Page 63 of 64 Report No.: ATT-2015570424046SAR

Omm Wrist -worn Front Side Setup Photo

Omm Wrist -worn Left Side Setup Photo
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