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The maximum results of Specific Absorption Rate (SAR) found during testing are

as follows.

Highest Reported Standalone SAR Summary

HRT700

1. REPORTED SAR SUMMARY

Exposure
Position

Frequency Band

Highest
Reported1g-SAR
(Wikg)

Body-Hotsp
ot(Omm
Gap)

GSM850

0.081

Body-Hotsp
ot(Omm
Gap)

GSM1900

0.02

Body-Hotsp
ot(Omm
Gap)

WCDMA V

0.048

Body-Hotsp
ot(Omm
Gap)

Wi-Fi

0.005

Exposure
Position

Frequency Band

Highest
Reported1g-SAR
(W/kg)

Body-Hotsp
ot(Omm
Gap)

GSM850

0.021

Body-Hotsp
ot(Omm
Gap)

GSM1900

0.123

Body-Hotsp
ot(Omm
Gap)

WCDMA V

0.012

Body-Hotsp
ot(Omm
Gap)

Wi-Fi

0.005
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2. GENERAL INFORMATION

2.1.Report information

This report is not a certificate of quality; it only applies to the sample of the specific
product/equipment given at the time of its testing. The results are not used to
indicate or imply that they are application to the similar items. In addition, such
results must not be used to indicate or imply that SMQ approves recommends or
endorses the manufacture, supplier or use of such product/equipment, or that SMQ
in any way guarantees the later performance of the product/equipment.

The sample/s mentioned in this report is/are supplied by Applicant, SMQ therefore
assumes no responsibility for the accuracy of information on the brand name,
model number, origin of manufacture or any information supplied.

Additional copies of the report are available to the Applicant at an additional fee.
No third part can obtain a copy of this report through SMQ, unless the applicant
has authorized SMQ in writing to do so.

2.2.Laboratory Accreditation and Relationship to Customer

The testing report were performed by the Shenzhen Academy of Metrology and
quality Inspection EMC Laboratory (Guangdong EMC compliance testing center),
in their facilities located at Bldg. of Metrology & Quality Inspection, Longzhu Road,
Nanshan District, Shenzhen, Guangdong, China. At the time of testing, Laboratory
is accredited by the following organizations:

China National Accreditation Service for Conformity Assessment (CNAS) accredits
the Laboratory for conformance to FCC standards, EMC international standards
and EN standards. The Registration Number is CNAS L0579.

The Laboratory is listed in the United States of American Federal Communications
Commission (FCC), and the registration number are 446246 806614 994606 (semi
anechoic chamber).

The Laboratory is registered to perform emission tests with Industry Canada (IC),
and the registration number is IC4174.

TUV Rhineland accredits the Laboratory for conformance to IEC and EN standards,
the registration number is E2024086Z02.
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3. DESCRIPTION OF THE DEVICE UNDER TEST (DUT)

3.1.DUT Description

Frequency Bands GSM850; GSM1900; WCDMA BandV
Modulation Mode :  GPRS: GMSK

EDGE: 8PSK

WCDMA: QPSK
Antenna type RFID:Integrated Antenna 0dBi

BT:Chip Antenna OdBi
WIiFi:PCB Antenna 0dBi
GPS:Patch Antenna 0dBi
2G/3G:PCB Antenna 0dBi

Battery Model Lithium Polymer 3600mAh
Battery Specification 7.4V/3600mAh

Hardware Revision V1.0

Software Revision Windows CE 6.0

Remark: This product is prototype.
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3.2.RF output power Tune up limit

GSM/GPRS/EDGE850 (GMSK) :
1TXslot: 31 dBm[-1dB~~+1.0dB]
2TXslot: 31 dBm[-1dB~~+1.0dB]
3TXslot: 31 dBm[-1dB~~+1.0dB]
4TXslot: 31 dBm [-1dB~~+1.0dB]
EDGE850 (8PSK) :

1TXslot: 25 dBm[-1dB~~+1.0dB]
2TXslot: 25 dBm[-1dB~~+1.0dB]
3TXslot: 25 dBm[-1dB~~+1.0dB]
4TXslot: 25 dBm [-1dB~~+1.0dB]

PCS/GPRS/EDGE 1900 (GMSK) :
1TXslot: 29 dBm [-1dB~~+1.0dB]
2TXslot: 29 dBm [-1dB~~+1.0dB]
3TXslot: 29 dBm [-1dB~~+1.0dB]
4TXslot: 29 dBm[-1dB~~+1.0dB]
EDGE 1900 (8PSK) :

1TXslot: 25 dBm [-1dB~~+1.0dB]
2TXslot: 25 dBm [-1dB~~+1.0dB]
3TXslot: 25 dBm [-1dB~~+1.0dB]
4TXslot: 25 dBm [-1dB~~+1.0dB]

The UMTS Band 5 power adjust procedure
WCDMA: 22 dBm [-1dB~~+1dB]

HSDPA:

HSDPA Subtest 1: 21 dBm [-1dB~~+1.0dB]
HSDPA Subtest 2: 20 dBm [-1dB~~+1.0dB]
HSDPA Subtest 3: 20 dBm [-1dB~~+1.0dB]
HSDPA Subtest 4: 20 dBm [-1dB~~+1.0dB]
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HSUPA:

HSUPA Subtest 1:
HSUPA Subtest 2:
HSUPA Subtest 3:
HSUPA Subtest 4:
HSUPA Subtest 5:

20 dBm [-1dB~~+1.0dB]
20 dBm [-1dB~~+1.0dB]
19.5 dBm [-1dB~~+1.0dB]
21 dBm [-1dB~~+1.0dB]
20.5 dBm [-1dB~~+1.0dB]

BT Average Power:

BT: 1dBm [-1dB~~+1.0dB]
The Wi-Fi RF test procedure

WIFI

Average Power:

11b: 11dBm[-1dB~~+1.0dB]
11g: 9dBm[-1dB~~+1.0dB]
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3.3.Applied Standards

FCC 47 CFR Part 2 (2.1093)
ANSI/IEEE C95.1-1992

IEEE 1528-2003

FCC KDB 447498 DO1 v05r02
FCC KDB 648474 D04v01r02
FCC KDB 248227 DO1 v01r02
FCC KDB 941225 D01 v02
FCC KDB 941225 D06 vO01
FCC KDB 865664 D01 v03
FCC KDB 616217 D04v01

3.4.SAR Limit

This device belongs to portable device category because its radiating structure is
allowed to be used within 20 centimeters of the body of the user. Limit for General
Population/Uncontrolled exposure should be applied for this device, it is 1.6 W/kg
as averaged over any 1 gram of tissue.
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4. TEST CONDITIONS

4.1. Temperature and Humidity

Ambient temperature (°C): 21-22
Ambient humidity (RH %): 59-60

4.2.Introduction of SAR

SAR is related to the rate at which energy is absorbed per unit mass in an object
exposed to a radio field. The SAR distribution in a biological body is complicated
and is usually carried out by experimental techniques or numerical modeling. The
standard recommends limits for general public group.
SAR Definition:

. . 2
SAR:iafd_WE:iaEd_Wg SAR:Cd_T SAR:ﬁ

dt&dmy dt&r dvg dt r

In the first equation, the SAR definition is the time derivative (rate) of the
incremental energy (dW) absorbed by (dissipated in) an incremental mass (dm)
contained in a volume element (dv) of a given density p).
In the second equation, C is the specific head capacity, dT is the temperature
rise and dt isthe exposure duration.
The last equation relates to the electrical field, where o is the conductivity of the
tissue, p is the mass density of the tissue and E is the rms electrical field strength.
However for evaluating SAR of low power transmitter, electrical field measurement
is typically applied.
SAR is expressed in units of Watts per kilogram (W/kg)

4.3.Test Configuration

GSM Test Configuration

The tests for GSM850 and GSM1900, a communication link is set up with a System
Simulator by air link. The Absolute Radio Frequency Channel Number (ARFCN) is
allocated to 128, 190 and 251 respectively in the case of GSM850, to 512, 661 and
810 respectively in the case of GSM1900. The tests in the band of GSM850 and
GSM1900 are performed in the mode of GPRS/EGPRS function. Since the GPRS
class is 10 for this EUT, it has at most 2 timeslots in uplink and at most 4 timeslots in
downlink, the maximum total timeslot is 5. The EGPRS class is 10 for this EUT, it has
at most 2 timeslots in uplink, and at most 4 timeslots in downlink, the maximum total
timeslot is 5. The device output power was set to maximum power level for all tests.
Using CMU200 the power control level is set to “5”for GSM850, set to “O”for
GSM1900.

WCDMA Test Configuration

The following tests were completed according to the test requirements outlined in
section 5.2 of the 3GPP TS34.121-1 specification. The EUT supports power Class 3,
which has a nominal maximum output power of 24 dBm (+1.7/-3.7).
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Mode Rel99
Subtest
Loopback Mode Test Mode 1
WCDMA General Rel99 RMC 12.2kbps RMC
Settings Power Control Algorithm Algorithm?2
b, /b, 8/15

WiFi Test configuration

For the 802.11b/g/n SAR tests, a communication link is set up with the test mode
software for WiFi mode test. The Absolute Radio Frequency Channel
Number(ARFCN) is allocated to 1, 6 and 11 respectively in the case of 2450 MHz.
During the test, at the each test frequency channel, the EUT is operated at the RF
continuous emission mode. Each channel should be tested at the lowest data rate.
The distance between the DUT and the antenna of the System Simulator is larger
than 50 cm. A fully charged battery was used for every test sequence.

For all the testing, measurements follow the EN 62209-1/-2 standards. The
measurements were performed on the middle channel of both bands for each
testing position. For the testing position with largest SAR result on each band,
measurements of the lowest channel and highest channel were also performed.

The radiated output power of the device was measured by a separate test laboratory
on the same unit(s) as used for SAR testing.

The tests shall be performed, which is illustrated in figure as below.
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5. DESCRIPTION OF THE TEST EQUIPMENTS

5.1.Measurement System and Components

Last
No. Equipment Model No. | Manufacturer Asset No. Calibration Period
Data
1 SAR test system TX60L SPEAG SB6810
2 SAR Probe EX3DV4 SPEAG SB6810/02 2014.07.22 lyear
System Validation
4 Dipole,1900MHz D1900V2 SPEAG SB6810/05 2012.09.21 3year
6 Dielectric Probe Kit 85070E SPEAG SB6810/12
Dual-directional .
10/07
7 coupler.0.10-2.0GHz 778D Agilent SB6810/0
Dual-directional .

8 coupler,2.00-18GHz 772D Agilent SB6810/08

9 Coaxial attenuator 8491A Agilent SB6810/09
10 Power Amplifier ZHLA42W Agilent SB6810/10
11 Signal Generator SMR20 R&S SB3438 2015.05.12 lyear
12 Power Meter NRVD R&S SB3437 2015.04.16 lyear
13 Call Tester CMU 200 R&S SB3441 2015.01.07 lyear
14 Data Acquisition DAE4 SPEAG SB6810/01 | 2015.03.09 | 1Year

Electronics

15 Software DASY52 SPEAG SB6810/14 - -
16 Network Analyzer E5071C Agilent SB9011/01 2015.04.23 1Year

The measurements were performed using an automated near-field scanning system,
DASY5, manufactured by Schmid & Partner Engineering AG (SPEAG) in Switzerland. The
SAR extrapolation algorithm used in all measurements was the “advanced extrapolation”

algorithm.
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5.2.1sotropic E-field Probe Type EX3DV4

Construction

Calibration
Frequency
Directivity

Dynamic Range
Dimensions

Application

5.3.Phantoms

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

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

Calibration certificate in Appendix C

10MHz to 4GHz (dosimetry); Linearity: £0.2dB (30MHz to 4GHz)
1+ 0.2 dB in HSL (rotation around probe axis)

+ 0.3 dB in HSL (rotation normal to probe axis)

5 yW/g to > 100mW/g; Linearity: + 0.2 dB

Overall length: 330 mm

Tip length: 20 mm

Body diameter: 12 mm

Tip diameter: 3.9 mm

Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz

Compliance tests of mobile phones

Fast automatic scanning in arbitrary 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

5.4.Tissue-equivalent Liquids

Tissue-equivalent liquids that are used for testing, which are made mainly of sugar,
salt and water solution. All tests were carried out using tissue-equivalent liquids
whose dielectric parameters were within £ 5% of the recommended values. All
tests were carried out within 24 hours of measuring the dielectric parameters.

The depth of the Tissue-equivalent liquid was 15.0+0.5 cm measured from the ear
reference point (ERP) during system checking and device measurements.

Tissue-equivalent liquid Recipes
The following recipe(s) were used for Head Tissue-equivalent liquid(s):
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Ingredient Frequency Band

(% by weight ) 800-900 1800-1900 800-900 1800-1900
Tissue Type Head Head Body Body
Water 40.6 56.1 0.8 68.9
Sugar 58.2 - 48.2 -
Salt 1.0 0.03 0.9 0.1
Preventol D-7 0.1 - 0.1 -
DGMBE - 43.87 - 31
Cellulose 0.1 -- -- -
Ingredient Frequency Band

(% by weight ) 2450 2450

Tissue Type Head Body

Water 54.8 68.4

Sugar -- -

Salt - -

Preventol D-7 -- -

DGMBE 45.2 31.6

Cellulose - -

Tissue-equivalent liquids used in the Measurements

Dielectric parameters of the Tissue-equivalent liquids were measured before testing
using the dielectric probe kit and the Network Analyzer. The measurement is carried
out following the Agilent 85070 dielectric probe software instruction. A calibration of
the probe open in air, probe with shorting block and probe in water is performed
before measurement. After calibration, Insert the probe into the tissue liquid, trigger a

measurement on software interface and record the data.

Body Tissue-equivalent liquid measurements:

fIMHz Date Tested | Dielectric Target | Delta(%) | Tolera | Temp
Parameters nce (°C)
(%)
e
r=55.87 55.2 1.22
850 2015/06/15 15 22
S =0.96 0.97 -1.04
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€ - 53.3 -0.94
r=52.80
1900 2015/06/15 15 22
S =1.45 1.52 -4.61
€ - 50.71 4.0
r=52.74
2450 2015/06/15 15 22
S =2.03 2.02 0.4

&= Relative permittivity, c= Conductivity
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System Checking

The manufacturer calibrates the probes annually. A system check measurement
was made following the determination of the dielectric parameters of the
tissue-equivalent liquid, using the dipole validation kit. A power level of 250mwW
was supplied to the dipole antenna, which was placed under the flat section of the
twin SAM phantom.

Spacer -
‘ }s\\ 30 Probe positioner
( <) ™

| = | \\\Field probe

" [ Flat Phantom

K\ ,f/ 3

Dip ole

Dir.Coupler L

signal  _U[ams- —sanp— =,x=|:|:
Generator| |-~ i Cable Att1

Att3 L
FM

Att2 (Pm

<
The system checking results (dielectric parameters and SAR values) are given in
the table below.

System checking, Body Tissue-equivalent liquid:

fIMHz Date Tested | SAR(W/kg), | Target | Delta(%) | Tolerance | Temp
19 (%) °C)
835 2015/06/15 9.92 9.46 4.86 +10 22
1900 2015/06/15 40.8 40.7 -0.25 +10 22
2450 2015/06/15 55.6 50.8 9.45 +10 22

Plots of the system checking scans are given in Appendix A.

5.5.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.
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Device holder supplied by SPEAG
5.6.Test Position

Against Phantom Head

The Mobile phone shall be tested in the “cheek” and “tilted” position on left and

right sides of the phantom.

Define of the “cheek” position:

a) Position the device with the vertical center line of the body of the device and
the horizontal line crossing the center piece in a plane parallel to the sagittal
plane of the phantom. While maintaining the device in this plane, align the
vertical center line with the reference plane containing the three ear and mouth
reference point (M, RE and LE) and align the center of the ear piece with the
line RE-LE.

b) Translate the mobile phone box towards the phantom with the ear piece aligned
with the line LE-RE until the phone touched the ear. While maintaining the
device in the reference plane and maintaining the phone contact with the ear,
move the bottom of the phone until any point on the front side is in contact with
the cheek of the phantom or until contact with the ear is lost.

Define of the “tilted” position:

a) Position the device in the “cheek” position described above.

b) While maintaining the device the reference planes described above and
pivoting against the ear, move it outward away from the mouth by an angle of
15 degrees or until contact with the ear is lost.
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Define of the reference lines and points,
on the phone and on the phantom and initial position

Front view

Cenirs line

Top view

Cheek position Tilt position
“Cheek” and “tilted” position of the mobile phone on the left side

Body Worm Configuration

Body-worn operating configurations should be tested with the belt-clips and
holsters attached to the device and positioned against a flat phantom in normal
use configurations. Devices with a headset output should be tested with a headset
connected to the device. The distance between of the device and the phantom was
kept 15mm.

5.7.Scan Procedures

First, area scans were used for determination of the field distribution. Next, a zoom
scan, a minimum of 5x5x7 points covering a volume of at least 30x30x30mm, was
performed around the highest E-field value to determine the averaged SAR value.
Drift was determined by measuring the same point at the start of the area scan and
again at the end of the zoom scan.

5.8.SAR Averaging Methods

The DASY5 software includes all numerical procedures necessary to evaluate the
spatial peak SAR values. The base for the evaluation is a “cube” measurement in a
volume of (30mm)3 (7x7x7 points). The maximum SAR value was averaged over
the cube of tissue using interpolation and extrapolation.
The interpolation, extrapolation and maximum search routines within Dasy5 are all
based on the modified Quadratic Shepard’s method.
The interpolation scheme combines a least-square fitted function method with a
weighted average method. A trivariate 3-D / bivariate 2-D quadratic function is
computed for each measurement point and fitted to neighbouring points by a
least-square method. For the zoom scan, inverse distance weighting is
incorporated to fit distant points more accurately. The interpolating function is
finally calculated as a weighted average of the quadratics.
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In the zoom scan, the interpolation function is used to extrapolate the Peak SAR
from the deepest measurement points to the inner surface of the phantom.
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6. MEASUREMENT UNCERTAINTY

6.1.Uncertainty for SAR Test
Uncertainty Budget of DASY for frequency range 300 MHz to 3 GHz

Uncertainty Component Tol. Prob Div ci ci.ui(% | vi

(%) Dist. (19) )

(19)

Measurement System
Probe Calibration +5.9 N 1 1 +5.9 0
Axial Isotropy 4.7 R \/é 0.7 +1.9 0
Hemispherical Isotropy +9.6 R \/é 0.7 +3.9 0
Boundary Effect +1.0 R \/é 1 +0.6 0
Linearity 4.7 R \/é 1 +2.7 0
System Detection Limits +1.0 R \/é 1 +0.6 0
Readout Electronics +0.3 N 1 1 +0.3 0
Response Time +0.8 R \/é 1 +0.5 0
Integration Time +2.6 R \/é 1 +1.5 0
RF Ambient Conditions - Noise +3.0 R \/é 1 +1.7 0
RF Ambient Conditions - Reflections +3.0 R \/é 1 +1.7 0
Probe Positioner Mechanical Tolerance +0.4 R \/é 1 +0.2 0
Probe Positioning with respect to Phantom Shell +2.9 R \/é 1 +1.7 ©
Extrapolation, interpolation and Integration Algorithms +1.0 R \/é 1 +0.6 0
for Max. SAR Evaluation
Test Sample Related
Test Sample Positioning +2.9 N 1 1 +2.9 145
Device Holder Uncertainty +3.6 N 1 1 +3.6 5
Output Power Variation - SAR drift measurement 5.0 R \/é 1 +2.9 0
Phantom and Tissue Parameters
Phantom Uncertainty (shape and thickness tolerances) | +4.0 R \/é 1 +2.3 0
Conductivity Target - tolerance +5.0 R \/é 0.43 +1.2 0
Conductivity - measurement uncertainty +2.5 N 1 0.43 +1.1 oo
Permittivity Target - tolerance 5.0 R \/é 0.49 +1.4 0
Permittivity - measurement uncertainty +2.5 N 1 0.49 +1.2 5
Combined Standard Uncertainty +10.7 | 387
Expanded STD Uncertainty 214
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6.2.Uncertainty for System Validation

Uncertainty Component Uncert. Prob. Div. (ci) Std. Unc. (vi)
value Dist. (19) (19) veff
Probe Calibration +6.55 % N 1 1 +6.55 % 1
Axial Isotro R 1
= +4.7 % \/é +2.7 % 1
Hemispherical Isotro R 0
# = +9.6 % \/é +0 % 1
Boundary E_ects R 1
v +1.0 % \/é +0.6 % 1
Linearit R 1
v +4.7 % \/é +2.7 % 1
System Detection Limits R 1
v +1.0 % \/é +0.6 % 1
Modulation Response R 1
# +0 % \/é +0 % 1
Readout Electronics +0.3 % N 1 1 +0.3 % 1
Response Time R 1
# +0 % \/é +0 % 1
Integration Time R 1
g +0 % \/é +0 % 1
RF Ambient Noise R 1
+1.0 % \/é +0.6 % 1
RF Ambient Re R 1
ections +1.0 % \/é +0.6 % 1
Probe Positioner R 1
+0.8 % \/é +0.5 % 1
Probe Positionin R 1
g +6.7 % \/é +3.9 % 1
Max. SAR Eval. R 1
+2.0 % \/é +1.2 % 1
Dipole Related
Deviation of exp. dipole R 1
o Gl +5.5 % \/é +3.2 % 1
Dipole Axis to Liquid Dist. R 1
s < +2.0 % \/é +1.2 % 1
Input power & SAR drift R 1
Bl +3.4 % \/é +2.0 % 1
Phantom and Setup
Phantom Uncertaint R 1
v +4.0 % \/é +2.3% 1
SAR correction R 0.84
+1.9 % \/é +0.9 % 1
Liquid Conductivity (meas.) +2.5 0 N 1 0.71 +1.8 % 1
Liquid Permittivity (meas.) +2.5 % N 1 0.26 +0.7 % 1
Temp. unc. -Conductivit R 0.71
s v +1.7 % \/é +0.7 % 1
Temp. unc. -Permittivit R 0.26
s v +0.3 % \/é +0.0 % °°
Combined Std. Uncertainty +10.1 %
Expanded STD Uncertainty +20.1 %
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MEASUREMENT RESULTS

Result: Passed
Date of testing 2015-05-15

Ambient temperature . 20C~22C

Relative humidity . 50~68%

6.3. Conducted Power

For the measurements a Rohde & Schwarz Radio Communication Tester CMU 200 was used.
SAR drift measured at the same position in liquid before and after each SAR test.

Note: CMU200 measures GSM peak and average output power for active timedlots. For SAR the time
based average power isrelevant. The difference in between depends on the duty cycle of the TDMA
signal :

No. of timeslots 1 2 3 4
Duty Cycle 1.8.3 1:.4.1 1:.2.77 1:2.08

Time based avg. power -9.19dB -6.13dB -4.42dB -3.18dB
compared to slotted avg. power

The signalling modes differ asfollows:

mode coding scheme modulation
GPRS CS1to CS4 GMSK
EDGE MCS1 to MCS4 GMSK
EDGE MCS5 to MCS9 8PSK

Apart from modulation change (GM SK/8PSK) coding schemes differ in code rate without influence on
the RF signal. Therefore one coding scheme per mode was selected for conducted power measurements.
HRT700 GSM Conducted Power Measurement Results

Band: GSM850 Burst Average Power (dBm) Frame Average Power (dBm)
Channel 128 190 251 128 190 251
Frequency (MHz) 824.2 836.6 848.8 824.2 836.6 848.8
GPRS/EDGE (GMSK, 1 Tx slot) 31.98 31.81 31.39 22.84 22.62 22.2
GPRS/EDGE (GMSK, 2 Tx slots) 31.93 31.75 31.27 25.8 25.62 25.14
GPRS/EDGE (GMSK, 3 Tx slots) 31.96 31.68 31.30 27.54 27.26 26.88
GPRS/EDGE (GMSK, 4 Tx slots) 31.89 31.71 31.27 28.71 28.53 28.09
EDGE (8PSK, 1 Tx slot) 25.71 25.16 25.16 16.52 15.97 15.97
EDGE (8PSK, 2 Tx slots) 25.63 25.11 25.09 19.5 18.98 18.96
EDGE (8PSK, 3 Tx slots) 25.61 25.09 25.13 21.19 20.67 20.71
EDGE (8PSK, 4 Tx slots) 25.67 25.05 25.11 22.49 21.87 21.93
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HRT500 GSM Conducted Power Measurement Results

Band: GSM850

Burst Average Power (dBm)

Frame Average Power (dBm)

Channel 128 190 251 128 190 251

Frequency (MHz) 824.2 836.6 848.8 824.2 836.6 848.8
GPRS/EDGE (GMSK, 1 Tx slot) 31.91 31.74 31.34 22.72 22.55 22.15
GPRS/EDGE (GMSK, 2 Tx slots) 31.81 31.65 31.30 25.68 25.52 25.17
GPRS/EDGE (GMSK, 3 Tx slots) 31.75 31.61 31.28 27.33 27.19 26.86
GPRS/EDGE (GMSK, 4 Tx slots) 31.73 31.60 31.25 28.55 28.42 28.07
EDGE (8PSK, 1 Tx slot) 25.59 25.09 25.11 16.4 15.9 15.92
EDGE (8PSK, 2 Tx slots) 25.55 25.07 25.10 19.42 18.94 18.97
EDGE (8PSK, 3 Tx slots) 25.53 25.06 25.09 21.11 20.64 20.67
EDGE (8PSK, 4 Tx slots) 25.52 25.05 25.08 22.34 21.87 21.9

Remark:

1) The conducted power of GSM850 is measured with RMS detector.
2) Frame-averaged output power was calculated from the measured burst-averaged output
power by converting the slot powers into linear units and calculating the energy over 8

timeslots.

3) Per KDB941225 D01v03, the bolded GPRS 4Tx mode was selected as the primary mode
for SAR testing according to the highest frame- averaged output power table.

HRT700 GSM Conducted Power Measurement Results

Band: GSM1900

Burst Average Power (dBm)

Frame Average Power (dBm)

Channel 512 661 810 512 661 810
Frequency (MHz) 1850.2 1880 1909.8 1850.2 1880 1909.8
GPRS/EDGE (GMSK, 1 Tx slot) 28.90 29.30 29.17 19.71 20.11 19.98
GPRS/EDGE (GMSK, 2 Tx slots) 28.84 29.15 29.06 22.71 23.02 22.93
GPRS/EDGE (GMSK, 3 Tx slots) 28.85 29.16 29.00 24.43 24.74 24.58
GPRS/EDGE (GMSK, 4 Tx slots) 28.83 29.17 29.09 25.65 25.99 25.91
EGPRS (8PSK, 1 Tx slot) 25.20 25.71 26.01 16.01 16.52 16.82
EGPRS (8PSK, 2 Tx slots) 25.10 25.55 25.98 18.97 19.42 19.85
EGPRS (8PSK, 3 Tx slots) 25.05 25.60 25.89 20.63 21.18 21.47
EGPRS (8PSK, 4 Tx slots) 25.10 25.55 25.98 21.92 22.37 22.8
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HRT500 GSM Conducted Power Measurement Results

Band: GSM1900

Burst Average Power (dBm)

Frame Average Power (dBm)

Channel 512 661 810 512 661 810
Frequency (MHz) 1850.2 1880 1909.8 1850.2 1880 1909.8
GPRS/EDGE (GMSK, 1 Tx slot) 28.87 29.39 29.15 19.68 20.2 19.96
GPRS/EDGE (GMSK, 2 Tx slots) 28.67 29.37 29.13 22.54 23.24 23.0
GPRS/EDGE (GMSK, 3 Tx slots) 28.65 29.36 29.12 24.23 24.94 24.7
GPRS/EDGE (GMSK, 4 Tx slots) 28.62 29.34 29.10 25.44 26.16 25.92
EGPRS (8PSK, 1 Tx slot) 25.17 25.80 25.99 15.98 16.61 16.8
EGPRS (8PSK, 2 Tx slots) 25.16 25.67 25.85 19.03 19.54 19.72
EGPRS (8PSK, 3 Tx slots) 25.14 25.63 25.77 20.72 21.21 21.35
EGPRS (8PSK, 4 Tx slots) 25.13 25.60 25.67 21.95 22.42 22.49

Remark:

1) The conducted power of GSM1900 is measured with RMS detector.
2) Frame-averaged output power was calculated from the measured burst-averaged output
power by converting the slot powers into linear units and calculating the energy over 8

timeslots.

3) Per KDB941225 D01v03, the bolded GPRS 4Tx mode was selected as the primary mode
for SAR testing according to the highest frame- averaged output power table.
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HRT700 UMTS Conducted Power Measurement Results

Band WCDMA Band V

Channel 4,132 4,182 4,233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 23.41 22.99 22.56
RMC 64kbps 22.63 22.67 22.59
RMC 144kbps 22.60 22.64 22.63
RMC 384kbps 22.58 22.68 22.59
HSDPA Subtest-1 21.76 21.65 21.42
HSDPA Subtest-2 20.82 20.75 20.81
HSDPA Subtest-3 20.76 20.75 20.59
HSDPA Subtest-4 20.71 20.67 20.61
HSUPA Subtest-1 20.82 20.96 20.80
HSUPA Subtest-2 21.15 21.00 20.90
HSUPA Subtest-3 20.16 20.13 20.06
HSUPA Subtest-4 21.13 21.58 21.45
HSUPA Subtest-5 21.09 21.23 21.12
DC-HSDPA Subtest-1 21.33 21.28 21.36
DC-HSDPA Subtest-2 20.73 20.78 20.76
DC-HSDPA Subtest-3 20.46 20.52 20.46
DC-HSDPA Subtest-4 20.36 20.22 20.26

HRT500 UMTS Conducted Power Measurement Results

Band WCDMA Band V

Channel 4,132 4,182 4,233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 23.34 22.92 22.49
RMC 64kbps 23.27 22.87 22.44
RMC 144kbps 23.29 22.79 22.49
RMC 384kbps 23.32 22.91 22.49
HSDPA Subtest-1 23.32 22.84 22.44
HSDPA Subtest-2 22.54 22.08 21.62
HSDPA Subtest-3 21.96 21.47 21.05
HSDPA Subtest-4 21.65 21.2 20.76
HSUPA Subtest-1 22.37 21.89 21.44
HSUPA Subtest-2 20.29 19.83 19.39
HSUPA Subtest-3 21.22 20.76 20.34
HSUPA Subtest-4 21.01 20.53 20.14
HSUPA Subtest-5 22.46 22.02 21.56
DC-HSDPA Subtest-1 21.33 21.28 21.36
DC-HSDPA Subtest-2 20.73 20.78 20.76
DC-HSDPA Subtest-3 20.46 20.52 20.46
DC-HSDPA Subtest-4 20.36 20.22 20.26
Remark:

1) The conducted power of UMTS Band V is measured with RMS detector
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2) Per KDB 941225 D01v03, When the maximum output power and tune-up tolerance
specified for production units in a secondary mode is <0.25 dB higher than the primary
mode or when the highest reported SAR of the primary mode is scaled by the ratio of
specified maximum output power and tune-up tolerance of secondary to primary mode and
adjusted SAR is < 1.2W/kg, SAR measurement is not required for the secondary mode.

HRT700 WLAN 2.4GHz Band Conducted Power

Wi-Fi Average Power (dBm) for Data Rates (Mbps)
Channel
2450MHz 1 2 5.5 11 / / / /
1(2412) 10.9 10.78 10.73 10.62 / / / /
802.11b
2.4G(DSSS) 6(2437) 11.9 11.66 11.49 11.24 / / / /
11(2462) 1182 | 1171 11.46 11.30 / / / /
Channel 6 9 12 18 24 36 48 54
802.11g 1(2412) 6.8 6.05 6.1 6.02 5.94 5.82 5.6 5.48
2.4G(OFDM) 6(2437) 9.3 9.11 9.08 9.14 9.19 8.86 8.58 8.43
11(2462) 9.7 9.53 9.48 9.28 9.33 9.23 8.85 8.71
HRT500 WLAN 2.4GHz Band Conducted Power
Wi-Fi Average Power (dBm) for Data Rates (Mbps)
Channel
2450MHz 1 2 5.5 11 / / / /
1(2412) 10.7 10.58 10.53 10.42 / / / /
802.11b
2.4G(DSSS) 6(2437) 11.7 11.56 11.49 11.04 / / / /
11(2462) 1142 | 11.43 11.36 11.09 / / / /
Channel 6 9 12 18 24 36 48 54
802.11g 1(2412) 6.6 5.85 5.9 5.82 5.74 5.62 5.4 5.28
2.4G(OFDM) 6(2437) 9.1 8.91 8.88 8.94 8.99 8.66 8.38 8.23
11(2462) 9.5 9.33 9.28 9.08 9.13 9.03 8.65 8.51
HRT700 Bluetooth 2.4GHz Band Conducted Power
BT Average Conducted Power (dBm)
2450 OCH 39CH 78CH
DH1 15 15 15
DH3 14 1.4 14
DH5 12 1.2 12
3DH1 -2.7 -2.7 -2.7
3DH3 -2.9 -2.9 -2.9
3DH5 -3.2 -3.2 -3.2

HRT500 Bluetooth 2.4GHz Band Conducted Power
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BT Average Conducted Power (dBm)
2450 OCH 39CH 78CH
DH1 1.4 14 1.4
DH3 13 1.3 13
DH5 11 1.1 11
3DH1 -2.8 -2.8 -2.8
3DH3 -3.0 -3.0 -3.0
3DH5 -3.3 -3.3 -3.3
6.4.GSM 850 SAR results
HRT700 GSM850 Body
Distance Omm
Test Freq. Burst Tune-Up Scaling Measured Reported
Position (MHz) Average Limit Factor SAR SAR
Band Mode Ch. Power (dBm) (WIkg) (WIkg)
(dBm)
GSM850 GPRS(4 Tx Front 190 | 836.6 31.71 32 1.069 0.0552 0.058
slots)
GSM850 GPRS(4 Tx Back 190 | 836.6 31.71 32 1.069 0.076 0.081
slots)
HRT500 GSM850 Body
Distance Omm
Test Freq. Burst Tune-Up Scaling Measured Reported
Position (MHz) Average Limit Factor SAR SAR
Band Mode Ch. Power (dBm) (WIkg) (WIkg)
(dBm)
GSM850 GPRS(4 Tx Front 190 | 836.6 -
slots)
GSM850 GPRS(4 Tx Back 190 | 836.6 31.6 32 1.096 0.0194 0.021
slots)
6.5.GSM 1900 SAR results
HRT 700 GSM 1900 Body
Distance Omm
Test Freq. Burst Tune-Up Scaling Measured Reported
Position (MHz) Average Limit Factor SAR SAR
Band Mode Ch. Power (dBm) (WIkg) (WIkg)
(dBm)
GSM1900 GPRS(4 Tx Front 661 | 1880 29.17 30 1.211 0.00897 0.011
slots)
GSM1900 GPRS(4 Tx Back 661 | 1880 29.17 30 1.211 0.0163 0.02
slots)
HRT500 GSM 1900 Body

Distance Omm
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Burst
Tune-Up . Measured Reported
Band Mode POTS‘?;ton ch. (F,vrlaqz') AF‘,’;:V&;%E Limit SF‘;‘Z'EQ? SAR SAR
(dBm) (dBm) (Wikg) (Wikg)
Gsmigoo | CGPRS@TX Front 661 | 1880 -
slots)
GSM1900 GPS?S Ik Back 661 | 1880 29.34 30 1.164 0.106 0123
6.6. WCDMA BandV SAR results
HRT700 WCDMA BandV Body
Distance Omm
Burst
Tune-Up . Measured Reported
Band Mode POTS‘?;ton ch. (F,vrlaqz') AF‘,’;:V&;%E Limit SF‘;‘Z'EQ? SAR SAR
(dBm) (dBm) (Wikg) (Wikg)
Vggﬂ%“('ﬁ RMC Front 4182 | 8364 | 2299 23 1.002 0.0366 0.037
VggnDdI\CZA RMC Back 4182 836.4 22.99 23 1.002 0.0481 0.048
HRT500 WCDMA BandV Body
Distance Omm
Burst
Tune-Up . Measured Reported
Band Mode POTS‘?;ton ch. (F,vrlaqz') AF‘,’;:V&;%E Limit SF‘;‘Z'EQ? SAR SAR
(dBm) (dBm) (Wikg) (Wikg)
WCDMA
BandV RMC Front 4182 836.4 - - - - -
VggnDdI\CZA RMC Back 4182 836.4 22.92 23 1.019 0.0117 0.012
6.7. Wifi SAR results
HRT700 Wifi 802.11b Body
Distance Omm
Burst
Tune-Up . Measured Reported
Band Mode POTS‘?;ton ch. (F,vrlaqz') AF‘,’;:V&;%E Limit SF‘;‘Z'EQ? SAR SAR
(dBm) (dBm) (Wikg) (Wikg)
Wifi 802.11b Front 6 2437 11.9 12 1.023 0.00441 0.005
Wifi 802.11b Back 6 2437 11.9 12 1.023 0.00502 0.005
HRT500 Wifi 802.11b Body
Distance Omm
Burst
Tune-Up . Measured Reported
Band Mode POTS‘?;ton ch. (F,vrlaqz') AF‘,’;:V&;%E Limit SF‘;‘Z'EQ? SAR SAR
(dBm) (dBm) (Wikg) (Wikg)
Wifi 802.11b Front 2437 - - - - -
Wifi 802.11b Back 2437 11.7 12 1.072 0.00502 0.005
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6.8.Repeated SAR results

Remark:

1 According to KDB 865664 DO01v01r3, for each frequency band, repeated SAR
measurement is required only when the measured SAR is =0.8W/kg.

2 KDB 865664 D01v01r3, if the deviation among the repeated measurement is <
20% and the measured SAR<1.45W/kg, only one repeated measurement is required.
3 The variability measurement procedures should be applied to the tissue medium
with the highest measured SAR, using the highest measured SAR configuration for
that tissue-equivalent medium.

Test Freq. Average Tune-Up Scaling Measured | Reported Ratio
Band Mode Position Ch. | (MHz) Power Limit Factor SAR SAR
(dBm) (dBm) (W/kg) (W/kg)

Measured SAR of all frequency band are lower than 0.8W/kg, repeated SAR is not
required .
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7. EXPOSURE POSITIONS CONSIDERATION

7.1. Multiple Transmitter Evaluation
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Hotspot Mode is not support, only Body-Worn test configuration is tested.

7.2. Stand-alone SAR test exclusion

Per FCC KDB447498D01v05, the 1-g SAR and 10-g SAR test exclusion thresholds for 100MHz to
6GHz 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)]) <3.0for 1-g SARand < 7.5 for 10-g extremity SAR, where:
1) f(GHz) isthe RF channel transmit frequency in GHz

2) Power and distance are rounded to the nearest mW and mm before calculation

3) Theresult isrounded to one decimal place for comparison
When the minimum test separation distance is <5mm, a distance of 5 mm is applied to determine SAR

test exclusion.
Mode | Postion Prax Prax Distance | f(GHz) | Calculation | SAR SAR
(dBm) | (mW) | (mm) result Excluson | Test
threshold | exclusion
BT Body-worn | O 1 5 2.45 0.08 3 yes

Table 1 standalone SAR test exclusion for BT

Note:

1) *- maximum possible output power declared by manufacturer

2) Held to ear configurations are not applicable to Bluetooth for this device.

When standalone SAR test exclusion applies to an antenna that transmits simultaneously with other
antennas, the standalone SAR must be estimated according to following to determine simultaneous
transmission SAR test exclusion:
[(max.power of channel, including tune-up tolerance,Mw)/(min.test separation distance,mm)]*[ v
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f(GHz)/x]WI/kg for test separation distancess 50mm,where x=7.5 for 1-g SAR and x=18.75 for 10-g
SAR.

When the minimum test separation distance is <5mm, a distance of 5 mm is applied to determine SAR
test exclusion

Mode | Position Prrax Prrax Distance | f(GHz) | X Estimated
(dBm) | (mwW) | (mm) SAR(W/Kg)*
BT Body-worn | O 1 5 2.45 7.5 0.611

Table2: Estimated SAR calculation for BT
1) *- maximum possible output power declared by manufacturer
2) Held to ear configurations are not applicable to Bluetooth and therefore were not considered for
simultaneous transmission.

7.3. Simultaneous Transmission Possibilities
The Simultaneous Transmission Possibilities of this device are as below:

No. Configuration Body-worn
1 GPRSEDGE(DATA)+ WiFi2.4G N/A
2 GPRS/IEDGE(DATA)+ BT N/A
3 UMTS(DATA)+ WiFi2.4G N/A
4 UMTS(DATA)+ BT N/A
Table 3: Simultaneous Transmission Possibilities
Note:

1) Wi-Fi 2.4G and Bluetooth share the same Tx antenna and can’t transmit simultaneoudly.

2) 2G&3G can’t transmit smultaneously.

3) Held to ear configurations are not applicable to Bluetooth and therefore were not considered for
simultaneous transmission.

4) Hotspot mode is not supported and WIF is not considered for simultaneous transmission.
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APPENDIX A: SYSTEM CHECKING SCANS
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SystemPerformanceCheck-D835 Body

Date 2015.06.15.

DUT: Dipole 835 MHz D835V2; Type: D835V2;

Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835
MHz;Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; o = 0.96 mho/m; €. = 55.87; o = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:
Probe: ES3DV3 - SN3203; ConvF(6.2, 6.2, 6.2); Calibrated: 2014.12.19.;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.
Phantom: SAM 1; Type: QDO00P40CC; Serial: TP:1504
Measurement SW: DASY 52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Body/Dipole835/Area Scan (61x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 55.902 V/m; Power Drift = -0.52 dB

Fast SAR: SAR(1 g) = 2.55 mW/g; SAR(10 g) = 1.67 mW/g

Maximum value of SAR (interpolated) = 2.76 W/kg

Body/Dipole835/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.902 V/m; Power Drift = -0.52 dB

Peak SAR (extrapolated) = 3.791 mW/g

SAR(1 g) = 2.48 mW/g; SAR(10 g) = 1.61 mW/g

Maximum value of SAR (measured) = 2.69 W/kg
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— 0

— -5.86

-11.71

-17.57

-23.43

-29.29

0 dB = 2.76 W/kg = 8.82 dB Wikg

Test Laboratory: SMQ SAR Test
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SystemPerformanceCheck-D1900 Body

Date 2015.06.15.

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d162
Communication System: CW; Communication System Band: Not Specified; Frequency:
1900 MHz;Communication System PAR: 0 dB

Medium parameters used: f=1900 MHz; o =1.45mho/m; ¢, =52.8; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:
Probe: EX3DV4 - SN3881; ConvF(8.25, 8.25, 8.25); Calibrated: 2014.07.22.
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn876; Calibrated: 2014.03.03.
Phantom: SAM 1; Type: QDOOOP40CC; Serial: TP:1504
Measurement SW: DASY52, Version 52.8 (0); SEMCAD X Version 14.6.4 (4989)

Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 14.5 W/kg

Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 85.872 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.503 mW/g

SAR(1 g) = 10.2 mwW/g; SAR(10 g) = 5.29 mW/g

Maximum value of SAR (measured) = 14.6 W/kg
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—-3.28

-6.56

-8.85

-13.13

-16.41

0 dB = 14.6 W/kg

SystemPerformanceCheck-D2450-Body
Date: 2015.06.15
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2;

Communication System: CW; Communication System Band: D2450 (2450.0 MHz); Frequency: 2450
MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; o = 2.03 mho/m; ¢. = 50.74; o = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:
Probe: ES3DV3 - SN3203; ConvF(4.55, 4.55, 4.55); Calibrated: 2014.12.19.;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.
Phantom: ELI v4.0; Type: QDOVAQO01BB; Serial: TP:xxxx
Measurement SW: DASY 52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
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Body/Dipole2450/Area Scan (91x161x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 92.292 V/m; Power Drift = 0.01 dB

Fast SAR: SAR(1 g) = 14.1mW/g; SAR(10 g) = 6.22 mW/g

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

Body/Dipole2450/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 92.292 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 33.353 mW/g

SAR(1 g) = 13.9 mW/g; SAR(10 g) = 6.29 mwW/g
Maximum value of SAR (measured) = 16.9 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 17.3 W/kg = 24.78 dB W/kg

Test Laboratory: SMQ SAR Test
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APPENDIX B:

System Validation

Per KDB 865664 D02v01l, SAR system validation status should be documented to
confirm measurement accuracy. SAR measurement systems are validated according
to procedures in KDB 865664 DO01v01r3. The validation status is documented
according to the validation date(s), measurement frequencies, SAR probe and tissue
dielectric parameters. When multiple SAR system is used, the validation status of
each SAR system is needed to be documented separately according to the
associated system components.
A tabulated summary of the system validation status including the validation date(s),
measurement frequencies, SAR probe and tissue dielectric parameters are shown as

below.
Date Probe | Tested | Tissue CW Mod. Validation
SIN Freq Sensitivity | Linearity | Isotropy | Mod Duty Peak to
MHz Factor Average

Power
Ration

2015.06.15 | 3881 | 1900 Body Pass Pass Pass QPSK Pass N/A

2015.06.15 | 3203 | 1900 Body Pass Pass Pass QPSK Pass N/A

2015.06.15 | 3881 | 850 Body Pass Pass Pass QPSK Pass N/A

2015.06.15 | 3203 | 850 Body Pass Pass Pass QPSK Pass N/A

Report No.: WT158002175 Page 42 of 121



APPENDIX C: MEASUREMENT SCANS

Date: 2015.06.15.

HRT700 GPRS850 Body Back Side Mid

M edium: M SL 900

Communication System: GPRS 4 Tx slots ; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Frequency:
836.6 MHz;Duty Cycle: 1:2.08

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.87; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(6.2, 6.2, 6.2); Calibrated: 2014.12.19.; Electronics:
DAE4 Sn876; Calibrated: 2015.03.09.

GPRS 850 _Facedown/Mid/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 2.100 V/m; Power Drift = 2.58 dB
Fast SAR: SAR(1 g) = 0.100 mW/g; SAR(10 g) = 0.061 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.124 W/kg

GPRS 850 _Facedown/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.100 V/m; Power Drift = -0.2 dB

Peak SAR (extrapolated) = 0.099 mW/g

SAR(1 g) = 0.076 mW/g; SAR(10 g) = 0.055 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.0805 W/kg
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— 0

— -6.21

-12.11

-18.62

-24.82

-31.03

0 dB = 0.124 W/kg = -18.12 dB W/kg

Date: 2015.06.15.
HRTS500 GPRS850 Body Back Side Mid

Medium: M SL900

Communication System: GPRS 4 Tx slots; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Frequency:
836.6 MHz;Duty Cycle: 1:2.08

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.87; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(6.2, 6.2, 6.2); Calibrated: 2014.12.19.; Electronics:
DAE4 Sn876; Calibrated: 2015.03.09.

GPRS 850_Facedown/Mid/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 3.689 V/m; Power Drift = 0.49 dB
Fast SAR: SAR(1 g) = 0.016 mW/g; SAR(10 g) = 0.011 mWw/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.0177 W/kg

GPRS 850_Facedown/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.689 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.025 mW/g

SAR(1 g) = 0.019 mW/g; SAR(10 g) = 0.014 mW/g
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Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.0201 W/kg

dB
— 0

—-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.0177 W/kg = -35.02 dB W/kg

Date: 2015.06.15.

HRT700 GPRS1900 Body Back Side Mid

Medium: M SL 1900

Communication System: GPRS 4 Tx slots; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz); Frequency:
1850.2 MHz;Duty Cycle: 1:2.08

Medium parameters used: f = 1850.2 MHz; o = 1.45 mho/m; ¢, = 52.8; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: EX3DV4 - SN3881; ConvF(8.25, 8.25, 8.25); Calibrated: 2014.07.22.; Electronics:
DAE4 Sn876; Calibrated: 2015.03.09.

1900_GPRS Omm/GPRS1900 Back-Mid/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 1.185 V/m; Power Drift = 5.74 dB

Fast SAR: SAR(1 g) = 0.025 mW/g; SAR(10 g) = 0.014 mW/g

Maximum value of SAR (interpolated) = 0.0273 W/kg

1900_GPRS Omm/GPRS1900 Back -Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.185 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.043 mW/g
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SAR(1 g) = 0.026 mW/g; SAR(10 g) = 0.016 mW/g
Maximum value of SAR (measured) = 0.0282 W/kg

dB
— 0

—-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.0273 W/kg = -31.27 dB W/kg

Date: 2015.06.15.

HRT500 GPRS1900 Body Back Side Mid

Medium: M SL 1900

Communication System: GPRS 4 Tx slots; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz); Frequency:
1850.2 MHz;Duty Cycle: 1:2.08

Medium parameters used: f = 1850.2 MHz; o = 1.45 mho/m; ¢, = 52.8; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: EX3DV4 - SN3881; ConvF(8.25, 8.25, 8.25); Calibrated: 2014.07.22.; Electronics:
DAE4 Sn876; Calibrated: 2015.03.09.

1900_GPRS Omm/GPRS1900 Back-Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 4.336 V/m; Power Drift = 0.17 dB

Fast SAR: SAR(1 g) = 0.110 mW/g; SAR(10 g) = 0.063 mW/g

Maximum value of SAR (interpolated) = 0.125 W/kg
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1900_GPRS Omm/GPRS1900 Back-Mid/Zoom Scan (5x5x7)/Cube 0O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 4.336 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.168 mW/g

SAR(1 g) = 0.106 mW/g; SAR(10 g) = 0.065 mW/g

Maximum value of SAR (measured) = 0.115 W/kg

dB
— 0

—-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.125 W/kg = -18.03 dB W/kg

Date: 2015.06.15

HRT700 WCDMA Body BANDS Body Back Side Mid

Medium: M SL900

Communication System: UMTS-FDD; Communication System Band: Band 5, UTRA/FDD (824.0 - 849.0 MHz); Frequency:
836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.87; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(6.2, 6.2, 6.2); Calibrated: 2014.12.19.; Electronics:
DAE4 Sn876; Calibrated: 2015.03.09.
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UMTS Band 5 body Back/Mid/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 6.582 V/m; Power Drift = -0.06 dB
Fast SAR: SAR(1 g) = 0.048 mW/g; SAR(10 g) = 0.033 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.0515 W/kg

UMTS Band 5_body Back/Mid/Zoom Scan (5x5x7)/Cube O: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.582 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.062 mW/g

SAR(1 g) = 0.048 mW/g; SAR(10 g) = 0.035 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.0509 W/kg

dB
— 0

—-3.31

-b.62

-9.94

-13.25

-16.56

0 dB = 0.0515 W/kg = -25.76 dB W/kg

Date: 2015.06.15.

HRT500 WCDMA Body BANDS Body Back Side Mid
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M edium: M SL 900

Communication System: UMTS-FDD; Communication System Band: Band 5, UTRA/FDD (824.0 - 849.0 MHz) ; Frequency:
836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.87; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(6.2, 6.2, 6.2); Calibrated: 2014.12.19.; Electronics:
DAE4 Sn876; Calibrated: 2015.03.09.

UMTS Band 5 body Back/Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 2.956 V/m; Power Drift = 0.07 dB
Fast SAR: SAR(1 g) = 0.013 mW/g; SAR(10 g) = 0.0082 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.0137 W/kg

UMTS Band 5_body Back/Mid/Zoom Scan (5x5x7)/Cube O: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.956 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.015 mW/g

SAR(1 g) = 0.012 mW/g; SAR(10 g) = 0.00851 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.0120 W/kg
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— 0

— -2.03

-4.06

-6.10

-8.13

-10.16

0 dB = 0.0137 W/kg = -37.27 dB W/kg

Date: 2015.06.15.

HRT700 WiFi 802.11b Body Back Side Mid

Medium: M SL 2450

Communication System: 802.11b WiFi 2.4GHz(DSSS, 1Mbps) ; Communication System Band: 802.11b; Frequency: 2437
MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; o = 2.03 mho/m; ¢, = 52.74; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(4.47, 4.47, 4.47); Calibrated: 2014.12.19.; Electronics:
DAE4 Sn876; Calibrated: 2014.03.03.

802.11b-Back/Back-Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 1.231 V/m; Power Drift = 0.25 dB
Fast SAR: SAR(1 g) = 0.00429 mW/g; SAR(10 g) = 0.0023 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.00476 W/kg
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802.11b- Back/Back-Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.231 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.00803 mW/g

SAR(1 g) = 0.00502 mW/g; SAR(10 g) = 0.00299 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.00560 W/kg

dB
— 0

—-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.00476 W/kg = -46.45 dB W/kg

Date: 2015.06.15.

HRT500 WiFi 802.11b Body Back Side Mid

Medium: M SL 2450

Communication System: 802.11b WiFi 2.4GHz(DSSS, 1Mbps) ; Communication System Band: 802.11b; Frequency: 2437
MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; o = 2.03 mho/m; e, = 52.74; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:Probe: ES3DV3 - SN3203; ConvF(4.47, 4.47, 4_.47); Calibrated: 2014.12.19.; Electronics:
DAE4 Sn876; Calibrated: 2014.03.03.

802.11b-Left Head/Back Cheek-Mid/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 1.231 V/m; Power Drift = 0.25 dB

Fast SAR: SAR(1 g) = 0.00429 mW/g; SAR(10 g) = 0.0023 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.00476 W/kg
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802.11b-Left Head/Back Cheek-Mid/Zoom Scan (5x5x7)/Cube O: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.231 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.00803 mW/g

SAR(1 g) = 0.00502 mW/g; SAR(10 g) = 0.00299 mW/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.00560 W/kg

— 0

—-10.00

-20.00

-30.00

-40.00

-h0.00

0 dB = 0.00476 W/kg = -46.45 dB W/kg
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APPENDIX D: RELEVANT PAGES FROM PROBE CALIBRATION

REPORT(S)

Report No.: WT158002175 Page 53 of 121



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

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

clent SO {Auidor) Gonitento o EXB-3081.Jultd

CALIBRATION CERTIFICATE

Object EX3DV4-SN:3881 .

Calibration procedure{s)

Calibration date:

This calibration cerlificate documents the lraceabilily to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainlies with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed faboratory facility: environment temperature (22 & 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration}

Primary Standards D Cal Date (Cerlificate No.) Scheduled Calibration
Power meter E44198 GB41293874 03-Apr-14 {No. 217-01911) Apr-15

Power sensor E4412A MY41498087 03-Apr-14 (No. 217-01911) Apr-15

Reference 3 dB Attenuator SN: 55054 (3¢} 03-Apr-14 (No. 217-01915) Apr-i5

Reference 20 dB Attenuator SN: 55277 (20x) 03-Apr-14 (No. 217-01919) Apr-15

Reference 30 dB Attenuator $N: §5128 (30b) 03-Apr-14 (No. 217-01920) Apr-15

Reference Probe ES30V2 SN: 3013 30-Dec-13 {No. E§3-3013_Deci3) Dec-14

DAE4 SN: 660 13-Dec-13 {No. DAE4-660_Dec13) Dec-14

Secondary Standards 10 Check Date {in house) Scheduted Check

RF generator HP 8648C 53642001700 4-Aug-99 {in house check Apr-13) In house check: Apr-16
Nelwork Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-13) In house check: Oci-14

Name Signature

Calibrated by:

Approved by:

tssued: July 23, 2014

This calibration ceriificate shall not be reproduced except in full wilhout written approval of the faboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
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 fo the EA
Multilaterai Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMXx,y,z sensitivity in free space

ConvF sensilivily in TSL / NORMx,y,z

DCP diode compression point

CF crest factor {1/duty_cycle) of the RF signai

A B ,C D modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8 8 rotation arcund an axis that is in the plane normat to probe axis {at measurement center),
i.e., 8 = 0is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Procedure to measure the Specific Absorpticn Rate (SAR) for hand-heid devices used in ¢lose
proximily 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 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMR,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(Dx,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.

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.

o PAR:PAR is the Peak to Average Ralio that is not calibrated but determined based an the signal
characteristics

o Axy.z Bxyz Oxy.z; Dx.y.z; VRx,y,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.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperalture 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 NORMx,y.z * ConvF whereby the uncertainly 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.

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

s Sensor Offsef: The sensor offset carresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4 — SN:3881 July 22, 2014

Probe EX3DV4

SN:3881

Manufactured:  April 30, 2012
Calibrated: July 22, 2014

Calibrated for DASY/EASY Systems

{(Note: non-compatible with DASY2 systeml)
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EX3DV4- SN:3881 July 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3881

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc {k=2)
Norm (uVi(vim*)® 0.18 0.37 0.53 +101%
DCP (mV)H 96.5 100.9 101.1
Modulation Calibration Parameters
uip Communication System Name A B C D VR Unc"
dB dBvpV dB mv (k=2)
0 oW X 0.0 0.0 10 0.00 | 1334 | #41%
Y 0.0 0.0 1.0 131.0
Z 0.0 0.0 1.0 132.8

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%.

A “The uncertainties of NormX,Y.Z do not affect the E%-field uncertainty inside TSL (see Pages 5 and 6).

B Numerical linearization parameter: uncertainty 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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EX3DV4- SN:3881 July 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3881

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ® Unct.

f(MH2)® | Permittivity " (sim)* ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
450 43.5 0.87 10.60 10.60 10.60 0.18 1.80 £133%
835 41.5 0.90 9.41 9.41 9.41 0.49 0.70 £120%
1900 40.0 1.40 8.09 8.09 8.09 0.57 0.64 £12.0%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), efse it is restricled to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validily can be extended to £ 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters {e 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 lissue parameters (g and ©) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicaled targst tissue parameters,

¢ Alpha/Depth are determined during calibration. SPEAG warrants that lhe remaining deviation due to the boundary effect after compensation is
always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diareter from the boundary.

Certificate No: EX3-3881_Jul14 Page 50of 11



EX3DV4- SN:3881 July 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3881

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unst,

f{MH2)® | Permittivity" {sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {(k=2}
450 56.7 0.94 10.76 10.75 10.75 0.10 1.50 +13.3%
835 55.2 0.97 9.34 9.34 9.34 0.30 1.03 £12.0%
1900 53.3 1.52 8.25 8.25 8.25 0.46 1.00 +12.0%

¢ Frequency validity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher {see Page 2), else it is restricted to £ 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty a calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 308 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respeclively. Above 5 GHz frequency
validity can be extended to £ 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters {c and o) can be relaxed to £ 10% if fiquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainly for indicated target tissue parameters.

¢ Alpha/Depth are determined during calibralion. SPEAG warranls that the remaining deviation due to the boundary effect after compensation is
always less than & 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distanca farger than haif the probe tip
diameter from the boundary.
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EX3DV4- SN:3881 July 22, 2014

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

Frequency response (normalized}

Y S N S S O UV N TN SN W S M0 O

o500 Y T A SN N B Ll 1 ; ’ l
1600 2000 2500 3000
f [MHz]
e ]
WQ R22

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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EX3DV4- SN:3881 July 22, 2014

Receiving Pattern (¢), 3 = 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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EX3DV4- SN:3881 July 22, 2014

Dynamic Range f(SARpeaq)
(TEM cell , fova= 1900 MHz)

input Signal [uv]

107 10° 100 10t 10? 108

o SAR [mWlcm3]
o]
not compensated compensated

Error [dB]

il

2 i i SRR FELE S ST i R
102 101 100 10¢ 102 108
SAR [mW/cm3]

Lol
not compensated compensated

Uncertainty of Linearity Assessment: & 0.6% {k=2)
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EX3DV4- SN:3881 July 22, 2014

Conversion Factor Assessment

f= 835 MHz, WGLS R9 (H_convF) f = 1800 MH2,WGLS R22 (H_convF)
10 . . — -
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Deviation from Isotropy in Liquid
Error (4, 9), f =900 MHz

Deviation

10 -08 -06 -04 02 00 02 04 06 08 1.0
Uncertainty of Spherical Isctropy Assessment:  2.6% (k=2)
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£X3DV4- SN:3881

July 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3881

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -10.2
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 2.5 mm
Probe Tip to Sensor X Catibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: £X3-3881_Jul14 Page 11 of 11



June 26, MM 3

Aceeptable Conditions for SAR Mensurements Using Probes and Dipoles
; Calibrated under the SPFEAG-TMC Dual-Logo Calibration Program (o
Support FCC Equipment Certification

i The aceeptable conditions for SAR measurements using probes, dipoles and DAEs
calibeated by TMC { Telecomnnmication Metrolagy Center of MITT in Beifing, China),

| under the Dual-Logo Calibration Certificate progrm and quality assurance ((3A)

i protocols established between SPEAG (Schinid & Pariner Engineering AG, Switzerlaned)
and TMC, to support FOC (LS Federal Conmmmications Ceonnnission) equipment
certification are defined and described in the following,

13 The agrecment established between SPEAG and TMC is only applicable to
i calibration services performed by TMC where iis clients {companies and divisions of
such companies) are headgquartered in the CGireater China Region, including Taiwan
and Hong Kong, This agreement is subject to renewal at the end of each calendar
year between SPEAG and TMC, TMC shall inform the FCC of any changes or early
| termination to the agreement,
I 21 Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remnains valid, are applicable to SAR measurements performed using such
! equipment for supporting FCC equipment certification. These are identificd in the
. fellowing,
a) Calibration of dosimetric (SAR) probes EX3DVx, ET3DVY and ES3DVx,
i) Free-space E-field and H-field probes, including those used for HAC (hearing
i aid compatibility) evaluation, temperature probes, other probes or equipment
el identified in this document, when calibrated by TMC, are excluded and
' cannol be used for measurements fo support FOU equipment cerification.
i it} Signal specific and bundled probe calibrations based on PME (probe
modulation response) characteristics are handled according to the
| requirements of KDB 865664; that is, “Until standardized procedures are
! available o make such determination, the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
! determined on a ease-by-case bazis through KDB inguiries, including SAR
i gsystem verification requirements.”
by Calibration of SAR system validation dipoles, excluding HAC dipoles,
<) Calibration of data acquisition electronics DAEIV, DAE4Vx and DAEasyVx.
di For FCC equipment certification purposes, the frequency range of SAR probe and
dipole ealibeations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the TMC QA protocol (a separate altachment (o this
document).
¥ e} The identical system and equipiment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
; formal of calibration certificates and repons wsed by SPEAG shall be applied by
' TdC.
1 The calibeated items are only applicable 1o SFEAG DASY 4 and DASY 5 ar
higher version systems.

o
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June 26, 3013

| ) The SPEAG-TMC agreement includes speeific protocols identified in the following
: to ensure the guality of calibration services provided by TMC under this SPEAG-
TWC Dual-Logo calibration agreement are equivalent to the calibration services

i provided by SPEAG. TMC shall, upon request, provide copies of documentation to

! the FCC 1o substantiate program implementation.

a) The Inter-laboratory Calibration Evaluation (ILCE) stated in the TMOC QA
protocol shall be performed between SPEAG and TMO at least onee every 12
months, The ILCE acceplance criteria defined in the TMC QA pratocol shall be
satigfied for the TMC, SPEAG and FCC agreements fo remain valid.

! by Check of Calibration Certificate (CCC) shall be performed by SFEAG for all

! calibrations perfonmed by TMC. Writlen confirmation from SPEAG is required

for TMC to issiue calibration certificates under e SPEAG-TMC Dual-Logo

| calibration program. Quarterly reports for all calibrations performed by TWC
under the program are also issued by SPEAG.

¢} The calibration equipment and meagurement system used by TMOC shall be

i verified before each calibration service according to the specific reference SAR

probes, dipoles, and DAE calibrated by SPEAG. The reaults shall be reproducible

anid within the defined acceptance criteria specified in the TMC QA protocol

i before ench actual calibration can commence, TMO shall mainiain reconds of the

mieasurement and calibration system verification results for all calibrations,

' dy Quality Check of Calibration (QUC) certificates shall be performed by SPEAG at

least once every 12 months, SPEAG shall visit TMO facilities to verify the

laboratory, equipment, applicd procedures and plausibility of randomly selected

' cerlificates,

4) A copy of this document, {o be updated annually, shall be provided to TMC clients
that accept calibration services according (o the SPEAG-TMC Dual-Logo calibration
program, which should be presented lo a TCB {Felecommumiiciaiion Certificaiton
Body), 1o facilitate FOC equipment approval,

! 5} TMC shall address any questions raised by its cliens or TCBs relating (o the SPEAG-

i TMC Dual-Logo calibration progeain and inform the FCC and SPEAG of any eritical

issHIEs.

Change Mode: Revised on June 26 1o clarily the applicability of PAMR nwl Bundled probe calibrations
acconding to the requirements of K DB 863664,
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<@ 3w CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China ’//,/ ™ \\\\‘ CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 il No. L0570
E-mail: ctti@chinattl.com Hetp:/www.chinattl.cn

Client AUDEN Certificate No: . Z214-97164

Object ES3DV3 - SN:3203

Calibration Procedure(s) TMC-OS-E-02-195

Calibration Procedures for Dosimetric E-field Probes

Calibration date: December 19, 2014

pages and are part of the certificate.

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the following

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jui-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101548 01-Jui-14 (CTTL, No.J14X02146) Jun-15
Reference10dBAttenuator | 18N50W-10dB  13-Mar-14(TMC,No.JZ14-1103) Mar-16
Reference20dBAttenuator | 18N50W-20dB  13-Mar-14(TMC,No.JZ14-1104) Mar-16
Reference Probe EX3DV4 | SN 3617 28-Aug-14(SPEAG,N0.EX3-3617_Aug14) Aug-15
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)  Jan-15
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-14 (CTTL, No.J14X02145) Jun-15
Network Analyzer ES071C | MY48110673  15-Feb-14 (TMC, No.JZ14-781) Feb-15
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer /} 7
Reviewed by: Qi Dianyuan SAR Project Leader M/
Approved by: Lu Bingsong Deputy Director of the laboratory - h%q;z
Issued: DecemLer 20, 2014

Certificate No: Z14-97164 Page 1 of 11
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Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: cttl@clinattl.com Hitp://www.chinattl.cn
Glossary:
TSL tissue simulating liquid
NORMXx,y,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP diode compressicn point
CF crest factor (1/duty_cycle) of the RF signhal
A,B,C.D modulation dependent linearization parameters

Polarization ¢ ® rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

6=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

e NORMx,y,z: Assessed for E-field polarization 6=0 (fS900MHz in TEM-cell; f>1800MHz: waveguide).

NORMAX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E? field uncertainty inside TSL (see below ConvF).

e  NORM(f)x,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.

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

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

e Axyz Bxyz CxYzVRxy2AB,C 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.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,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+50MHz to+100MHz.

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

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

e  Connecfor Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

Certificate No: Z14-97164 Page 2 of 11
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Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Hup:/www.chinattl.cn

Probe ES3DV3

SN: 3203

Calibrated: December 19, 2014
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: Z14-97164 Page 3 of 11
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Basic Calibration Parameters
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CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Fax: +86-10-62304633-2504
Hup:/swww.chinattl.cn

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pVi(Vimy)4 1.39 1.37 1.19 +10.8%
DCP(mV)? 103.9 100.8 104.3
Modulation Calibration Parameters
uID Communication A B c D VR Unc*
System Name dB dBVuV dB mv (k=2)

0 cw X 0.0 0.0 1.0 0.00 298.4 +2.3%

Y 0.0 0.0 1.0 292.8

zZ 0.0 0.0 1.0 272.7

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%.

A The uncertainties of Norm X, Y, Z do not affect the E%field uncertainty inside TSL (see Page 5 and Page 6).

5 Numerical linearization parameter: uncertainty not reguired.
€ Uncertainly is determined using the max. deviation from linear response applying rectangutar distribution

and is expressed for the square of the field value.

Certificate No: Z14-97164
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Head Tissue Simulating Media

N . G
f [MH2]® Pe*r‘r?i?ttil:ijf C°"°:;7:1")"Fty ConvF X | ConvF Y | ConvF Z | Alpha® E:fnp;h) ::;c;)
900 415 0.97 655 | 655 | 655 | 032 | 1.66 | £12%
1810 40.0 1.40 520 | 520 | 520 | 067 | 127 | £12%
2450 39.2 180 455 | 455 | 455 | 090 | 110 | £12%

¢ Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liguid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is

restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
GAIphalDepth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary

effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z14-97164
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CALIBRATION LABORATORY
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Body Tissue Simulating Media

. . s G
f [MHz]¢ P::"i?;'\‘,’:y,: C°"‘::Z:‘)”Fty ConvF X | ConvF Y | ConvF Z | Alpha® D(:i:; :i':;t)
900 55.0 1.05 6.20 6.20 620 | 055 | 1.38 | +12%
1810 53.3 1.52 4.88 4.88 488 | 046 | 160 | +12%
2450 52.7 1.95 4.47 447 447 | 059 | 156 | £12%

© Frequency vaiidity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to :+50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
" At frequency below 3 GHz, the validity of tissue 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 parameters (¢ and o) is

restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is aiways less than = 1% for frequencies below 3 GHz and below + 2% for the frequencies

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z14-97164 Page 6 of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response {normalized)

0.5 et

; i T .'
1500 2000 2500 3000

Fe f [MHz] —.—

TEM R22

Uncertainty of Frequency Response of E-field: £7.6% (k=2)

Certificate No: Z14-97164 Page 7 of 11
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Receiving Pattern (®), 0=0°
f=1800 MHz, R22

E-mail: ctil

f=600 MHz, TEM

i A
50 100

a0l ; ; :
-160 -100 ~80
Ro
{F--100MHz —-—600MHz —-— 1800MHz _— - — 2500MHz]
Uncertainty of Axial Isotropy Assessment: 0.9% (k=2)
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CALIBRATION LABORATORY

In Cofleboration with

Dynamic Range f(SARcaq)
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-mail: ctti@chinattl.com

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079
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f=900 MHz, WGL.S R9(H_convF)

CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Fax: +86-10-62304633-2504
Http:/Awww.chinattl.cn

Conversion Factor Assessment

f=1810 MHz, WGLS R22(H_convF)

4.00

3.50

Z Axis

2{mm]

60

80

Certificate No: Z14-97164

Report No.: WT158002175

100

Page 10 of 11

SARIWAgIW

30.00

25.00

20.00

15.00

10.00

5.00

0.00

|

ot

10 20 30 40 50
z{mm}

—®—meastred _—-—analylical
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Uncertainty of Spherical Isotropy Assessment: +£2.8% (K=2)
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 175.2
Mechanical Surface Detection Mode enhabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm

Certificate No: Z14-97164 Page 11 of 11
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REPORT(S)

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  SMQ (Auden)
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D835V2-4d141_Sep12

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D835V2 - SN: 4d141

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

September 24, 2012

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibrated by:

Approved by:

Network Analyzer HP 8753E

US37390585 S4206

Name
Israe El-Naouq

Katja Pokovic

18-Oct-01 (in house check Oct-11)

Function
Laboratory Technician

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards D # Cal Date {Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Oct-12

Power sensor HP 8481A US37292783 05-Oct-11 (No. 217-01451) Oct-12

Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 {No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.2 /06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205_Dec11) Dec-12

DAE4 SN: 601 27-Jun-12 (No. DAE4-601_Jun12) Jun-13

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-11) In house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

In house check: Oct-12

Signature

Q/YIM ¢ ('Damwg

e

Issued: September 24, 2012

Certificate No: D835V2-4d141_Sep12
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Calibration Laboratory of Sy,

N RN\ Schweizerischer Kalibrierdienst
Schmid & Partner ila‘ \\Z//E”E/!'_ Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN Swiss Calibration Service

SIS
KA

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) |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-heid
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) 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 liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
refiected power. No uncertainty required.

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

e 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

iven on page 1.

DASY Version DASY5 Vv52.8.2

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 22.0°C 415 0.90 mho/m

Measured Head TSL parameters (22.0+0.2) °C 413+6% 0.90 mho/m + 6 %

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

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

SAR measured 250 mW input power 234mW/g

SAR for nominal Head TSL parameters

normalized to 1TW

9.35 mW /g = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.53mW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.12 mW /g  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 532+6% 1.00 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR resuit with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 244mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.46 MW / g £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.60mW/g

SAR for nominal Body TSL parameters

normalized to 1W

6.25 mW /g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 526Q-2.7jQ

Return Loss -28.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.1Q-19jQ
Return Loss -34.6dB

General Antenna Parameters and Design

I Electrical Delay (one direction) | 1.391 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 27, 2012
Certificate No: D835V2-4d141_Sep12 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d141

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; & = 41.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.2011;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 4.9L; Type: QDO0O0P49AA; Serial: 1001

DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Date: 24.09.2012

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.647 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 3.447 mW/g

SAR(1 g) = 2.34 mW/g; SAR(10 g) = 1.53 mW/g
Maximum value of SAR (measured) = 2.71 W/kg

0dB =2.71 W/kg = 8.66 dB W/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d141

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 1 mho/m; & = 53.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2011;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Date: 24.09.2012

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.345 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.541 mW/g

SAR(1 g) =2.44 mW/g; SAR(10 g) = 1.6 mW/g
Maximum value of SAR (measured) = 2.85 W/kg

2.40
4.80
7.20
9.60
-12.00
0dB =2.85 W/kg =9.10 dB W/kg
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Impedance Measurement Plot for Body TSL

CHO S11 1 U FS

Avg
16

Hld

1: 50.882 ¢

24 Sep 2012 09:58:25

-1.8672 & 102.08 pF
S A

P

835.000 400 MHz

ST
CHZ 41 106 5 dB/REF -20 db 1:-34.633 dB 935,000 008 MHz _
+ A —
‘\\\ W

Cor \ J
! '
i I
: | {

2 f :
4 | ;
i [ !
Hld  f ! + 1{[ f |
| L | | i i

START 635.000 800 MHz STOP 1 198,000 DOO MHz

Certificate No: D835V2-4d141_Sep12

Page 8 of 8

Report No.: WT158002175

Page 85 of 121



Calibration Laboratory of

Schmid & Partner
Engineering AG

Toughaussirasse 43, 8004 Zwerich, Switzertand

Accradited by the Swiss Accreditation Sarvice (SA5)
The Swiss Accreditation Service ks one of the signatories to the EA
Multilateral Agreement for the recegnilion of callbration carfificates

chient  SMQ {Auden)

Sohwelizeriecher Kalibrierdienst
Service sulsas d'élalonnage
Servizio svizzero dl taralure
Swiss Calibration Service

Accreditation No: SCS 108

Certiflcats No: D1900V2-5d162_Sep12

[CALIBHATIDN CERTIFICATE

Object

Calibralinn procedurels)

Calibrafion dala:

D1900VE - SM: 5d162

QA CAL-05.vE

Calibration procedure for dipole validation kits above 700 MHz

Seplember 21, 2012

This calibeation corificia decaments ths fraceabilily lo nallonal standards, Which raallze tha physical uaits af meagwemeanls (1)
The measuramints and [ha uncerintios wilh contidance probabiity are given on the fofowing pages and are par of flke cenilicate,

| Thiz calibratian canflicata shall nol ba veproduced excepd in Bl without writln approval of the labaratory.

Al eafibrations have been conductod in the clozad labomiary fueifly: emdronment lmperatiss (22 £ 35°C and humidiy = TG,

Cafibration Equipment used (MATE erilical or calibratian)

Fuienarny Stendards [m# 8l Date (Coatdicals bo.) Sichadulad Calllration

Povwarr rivedeer EFM-44228 | EEITAROTOH 0540111 (Mo 217-01461) Oect-12

Powar sensor HP 84814 LRESF2OETR 05011 (Mo 217-01451) Crel-12

Aafarence 20 40 Allenialor S S0GE (20K) F7-Mi-12 (Mo, 297015300 Ape-13

Typa-N mismaleh comblration Sh: BDAT.2 7 GE3E7 #7-Mar-12 (Mo, 217.01533) Aprid

Faberants Probe ES30WI SN 3205 30-Dec-11 (Mo, ES3-0205_Decil) Dee-12

DAES S G0 27-Jun- 12 (Mo, DAEA-B01 _Juni2) Jun-13

Sacondary Slandands I # Ghack Data {in housa) Scheduted Check

Poswar sensor HP 840814 MY 002T 180002 i house chesk Oel-11) In house cheak: Oct-13

AF ganerabor R&S SMT-06 | 100005 (e Rnig-89 (I howse check Ocl-11) In house cheok: Oc-13

Medwork Analyzer HP 8T53E | US3T390585 G406 18-0c1-01 [in houso check Oal-11) In howes e check: Oct-12
Name Funscllon Signabura

Calibrated by: lzean E-Maoug Labaratony Techniclan m j

Approved by Katjn Polovic Tachnical Managar /Z ; -

lasuad; Soplembor 21, 2012
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& . iy,
Calibration Laboratory of P Schwelzerlscher Katibrierdienst

H & o, '3'.-
Schmid & Partner o Zervice suisse d'étalonnage
Englneering AG i Servizio swizzero dl taratura
Zoughausstrasse 43, 8004 Zurich, Swileerland ’iﬁ? Swiss Calibration Service
il
Aecraditad by he Swiss Accradiation Strvice [SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Sarvice Is one of the signatories to the EA
Buliilateral Agraemant for the recognltion of calibratien cerlilicatas

Glossary:

TSL tissue simulating liquid

ConvF sensltivily in TSL / NORM v,z
A not applicable or not measured

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
Cammunications Devices: Measurement Technigues”, 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

¢) 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 FGC Limits for Human Exposure lo Radiofrequency Emissions”,
Supplement G (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 Systern 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 bady axis.

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

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

SAH 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 paramelers 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 1o a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system conflguration, as far as nol given on page 1.
DASY Version DASYS | VE2.8.2
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantam
Distance Dipole Center - TSL 10 mim wilh Spacer
Zoom Scan Resolution dy, dy, dz =5 mm
Fregquenay 1900 MHz £ 1 MHz
Head TSL parameters
The following paramsters and calculations ware applied.
Temperature Permittivity |  Conduetivity
Mominal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0+02) "C 406 +8% 1.37 mhofm £ 6 %
Head TSL temperature change during test = 0,570 = —-=
SAR result with Head TSL
SAR avaraged over 1 em’ {1 0) of Head TSL Condition
SAR measured 250 mW input power 963 mW /g

SAR for rominal Head TSL paramelers

normalized to 1W

0.4 mW fg £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 @) of Head TSL condition

SAR maasurad

250 mW input power

13 mW i g

SAR for nominal Head TSL paramelers

normalized to 1TW

20.7 mW g £ 16.5 % (k=2)

Body TSL parameters
The lollowlng paramaters and calculations were applied.
Temperature Parmittivity Conductivity |
Mominal Body TSL paramelers 220°C 533 1.52 mhafm
Measured Body TSL parameters (220£0.2)°C RO +6% 1.54 mhalfm + 6 %
Body TSL temperatura change during test < 050G
SAR result with Body TSL
SAR averaged over 1 om® (1 g) of Body TSL Caondition
SAR measurad 250 mW inpul power 10.2mW /g

SAR for nominal Body TEL paramaters

normalizad 1o 1W

40,7 mW { g = 17.0 % (k=2)

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

SAR measured

260 mW input powear

545 mW g

SAR for nominal Body TSL paramelars

normalized o 1W

246 mW /g = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, ransformad to feed poind 53,2 0+ 400 l
Heturn Loss - 26.1 dB !

Antenna Parameters with Body TSL

Impedance, ranstormed 1o faed point 49.2 0 4 5.0 jEk
Return Losa - 25048

General Antenna Parameters and Design

Electrical Delay (one direction) | 1197 ns j

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding ling is diracily connected to iha
second arm of the dipale. The antenna s therefore shorl-clreuited for DC-signals. On some of the dipoles, small end caps
are added o the dipele ams in order to improve matching when loaded aceording to the pasition as gxplained in Lhe
"Mersurement Conditions” paragraph. The SAR data are not allected by this change. The overall dipole length Is still
acearding 1o the Standard.

Mo excessive forea must be applied to the dipole anms, becavse they might bend or the scldared connections near fhe

feedpoint may ba damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufacturad on Decamber 20, 2011
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DASYS5 Validation Report for Head TSL

Diate: 210920012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MIz; Type: DI900V2; Serial: D1900V2 - SN: 541462

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: £ = 1900 MHz; o = 1.37 mho/in; & = 40.6; p = 1000 kg/m’
Phantom section: Flat Section

Megsurement Standard: DASY S (IEEEIECIANST O3, 19-2007)

DASYS2 Configuration:
s Probe: ES3DVI - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2011;
o Sensor-Surface: 3mm {Mechanical Surface Detection’
«  EBlectronics: DAE4 Sn601; Calibrated: 27.06,2012
«  Phantom: Flat Phastom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o DASBYSZ52.8.2(969) SEMCAD X 14.6.6(6824)

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

Reference Valoe = 95.423 V/m; Power Drift = (.04 dR

Peak SAR (extrapolated) = 17,236 mW/g

SAR(L g) = 9.6% mW/g: SAR(10 g) = 5.13 mW/g

Maximunm value of SAR (meassared) = 11,9 Wik

-4.00
-b.on
-12.00

-20,00

OdB=11.9Wikg =21.51 dB W/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21.00.2012

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz: Type: IHO00VZ; Serial: DI900V2 - SN: 5d162

Communication System: CW; Freguency: 1900 MHz

Medimm parameters wsed; U= 1900 MHz: ¢ = 1.54 mho/m; g = 52.5; p= [ ({0 kg-"m"
Fhantom section: Flat Section

Measurement Standard: DASY S (IEEEMEC/ANSI Col3. 19-2007)

DASYS2 Configoralion:

Frobe: ES3DV3 - SN3205; Convld.62, 4.62, 4.62); Calibrated: 30012201 1,
Senzor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sna01; Calibraed: 27.06.2012

Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002
DASYS2 52.8.2(969); SEMCAD X 14.6.6{6824)

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

Reference Value = 95,423 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = I7.979 mW/g

SAR(1 p) = 10.3 mW/g; SAR(L0 g) = 5.45 mW/g

Maximum value of SAR (measured) = 12.9 Wikg

=g

-4.00

-12.00

16,00

<2000

OdB =129 Wikg =22.21 dB Wikg
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Impedance Measurement Plot for Body TSL
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| Calibration procedurs for dipole validation kits above 700 MHz
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Calibration Laboratory of

. Sehweizeriachor Kalibriesdienst
Schmid & Partner Servica suisse d ealonnage
Engineearing AG Servizio avizroro di taraturs
Zoughaussirasse 43, 004 Zurich, Swilzeriand Swriss Calibration Service
Accredled by fe Smiss Accedtation Sanace (SAS) Accreditation No.: SCS 108

The Swins Accroditation Sorvice in one of the signatories 1o the EA
Muttiigtera! Agresment od Ihe recogamion of callbration cerificates

Glossary:

TSL tissue simulating liquid

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

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) |EC 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 fo Radicfrequency
Electromagnetic Fields; Additional Information tor Evaluating Compliance of Mobile and
Ponable 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:

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

« Antenna Paramelers with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel o the body axis.

s Feed Point Impedance and Refurn 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 Retum Loss ensures low
reflected power. Mo uncerainty required.

s Electrical Delay; One-way delay between the SMA connector and the antenna feed point.
Mo 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 uncenainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 95%.
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Measurement Conditions

DASY systam configumation, as far a3 nol given on page 1.
DASY Version DASYE V8283
Extrapoistion Advanced Extrapolation
Fhantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resoluiion du, dy, dz = 5 mm
Frequency 2450 MH2 2 1 MHz
Head TSL parameters
The lollowing pararmeters and caleulabons were applied.
Temperature Parmittivity Condut tivity
Maminal Hesd TSL parameters 20 N2 1,80 mha/m
Measured Head TSL parameters [20:02)°C IBdab% 1.85 mhaim & 6 %
Heoad TSL temperature change during test <05°C _—
SAR result with Head TSL
SAR sveraged over 1 om’ {1 g) of Head TSL Candtion
SAR moasued 250 mW input power 133 Wikg
SAR loi rosminal Haded TSL parirmitis s normalized bo YW £2.3 Wikg 2 17.0 % (kx2)
| BAR avarsged over 10 em® (10 g) of Hesd TSL oondition
SAH measured 250 mW input powar 6810 Wikg
SAR for nominal Head TSL parameters nodmalized o 1W 24.5 Wikg = 18.5 % (k=)
Body TSL paramelers
The loliowsng paremeton and calculanons wons appled.
Tomperature Parmittivity Conductivity
Nominal Body TSL parameters 20< 57 1.95 rrihaim
Measured Body TSL parameters (220+02)"C 51026% 202 mibo'rm + 8 %
Body TSL wemperature changs 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 powet 130Whg
SAR for nermingl Body TSL paramolers normalized 1o W 508 Wikg = 17.0 % (k=2)
SAR sveraged over 10 em” (10 g) of Body TSL congition
SAR meatumed 250 mW input povesr 6.03 Wikg
| SAR ier nominal Body TEL parameters normalized o 1W 238 Wikg = 16.5 % [k=2)
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Appendix
Antenna Parameters with Head TSL

Impedencs. transiormed 1o feed point 5300 +250
PRetum Loss « 20 4 4B

Antenna Parameters with Body TSL

Impadance, wansiomed 1o feed point 50101 » 44 2
Retumm Lot 278

General Antenna Parameters and Design

| Esectrical Deiay one arection) | 1188 s |

Atter long torm wse with 100W radiated power, only & slight warrming of the dipole near the feedpont can be measured

Thae dipole s made of standard semrigid coaxial cable, The center conducior of the fesding line & directly connected o (e
socond am of e dipoks. The anterna is tharalare shan-ciroulted lor DC-signals. On soeme of the dipoles., small end caps
am added 1o the dipole arma in onder 10 impeove matching when aded according 10 the position as explained in tha
“Moasuremanl Condiions’ paragraph. The SAR data am nol alecied by this changs. The oweiall dipole lengih s alill

according to the Standard
No oxcessive lome mus! be applied to the dipole amma, bacauss they might bend of the soidemed connactions near the
foedpaint may be damaged
Additional EUT Data
Manufachued by SPEAG

Manutactuned on Decembaer 11, 2008

Report No.: WT158002175 Page 97 of 121



DASYS Validation Report for Head TSL

Date; 1B 1002012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818

Communication System: CW; Frequency: 2450 MHz

Medivm parameters used: { = 2450 MHz; a = 1.85 mho/m: & = 38.4: p = 1000 ke/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63, 10-200T)

DASY 52 Configuration:
= Probe: ES3DV3 - SN3205; ConvFi4.45, 4.45, 4.45): Calibrated: 30.12.2011-

Sensor-Surface: 3mm (Mechanical Surface Detection)

» Electromics: DAEA4 Sn601; Calibrated: 27.06,2012
#  Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Serial: 1001

+ DASYS2 52.8.3(988); SEMCAD X 14.6.7(6848)

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

Reference Value =99.551 Vim; Power Dnft =0.07 dB

Peak SAR {extrapolated) = 27.4 Wike

SAR(]L gh = 133 Wikg; SAR(10 g) = 6.19 W/kg

Maximom value of SAR (measured) = 17.0 Wikg

=8

T4.40

8.3

.80

0dB = 17.0 Wikg = 12.30 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dare: 18102012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 2.02 mho/m; g = 515 p = 1000 kgfm’
Phantom section: Flat Scotion

Measurement Standard: DASYS (IEEEAEC/ANSI Cad, 1 9-2007)

DASY 52 Configuration;
* Probe: ES3DV3 - SN3205; ConvFi{4.26, 4.26, 4.26); Calibrated: 30.12.2011;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAEA Sn601; Calibrated: 27.06,2012
+ Phantom: Flat Phantom 5.0 (back)y, Type: QDOOGPS0AA; Serial: 1002

« DASYS252.8H988); SEMCAD X 14.6,7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm 2/Zoom Scan (7x7x7)/Cube 0:
Messurement grid: da=5%mm, dy=5mm, dz=5mm

Reference Value = 95.079 Vim: Power Drift = 0.02 dB

Peak SAR {extrapolated) = 26.9 Wikg

SARII g) = 13 Wikg; SARIID g) = 6,03 W/ikg

Maximum value of SAR (measured) = 170 Wikg

=
Vi aa
1.

Fd0a

0dB = 17.0 Wikg = 12,30 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION LABORATORY
/N

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info/@emcite.com Http://www.emcite.com

Client sSMQ v Certificate No: Z14-97008

Object DAE4 - SN: 876

Calibration Procedure(s) TMC-OS-E-01-198

Calibration Procedure for the Data Acquisition Electronics
(DAEX) e e

Calibration date: March 03, 2014
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)'C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Documenting
Process Calibrator 753 | 1971018 01-July-13 (TMC, No:JW13-049) July-14

Name Function Signature
Calibrated by: Zhao Jing SARTestEngineer %%/
Reviewed by: Qi Dianyuan SAR ProjectLeader

Approved by: Lu Bingsong Deputy Director oftheiaberatow i e

Issuedi March 04, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.

Certificate No: Z14-97008 Page 1 0f 3
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TMLOCGEe—

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: Info@emcite.com Hittp://www.emcite.com
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:

o DC Volitage 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.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z14-97008 Page 2 of 3

Note:
1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three-year extended

Report No.: WT158002175 Page 103 of 121



calibration interval. Each measured dipole is expected to evaluate with the following criteria at least on annual
interval in Appendix D.
a) Thereis no physical damage on the dipole;
b) System check with specific dipole is within 10% of calibrated value;
¢) The most recent return-loss result, measured 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 5Q from the previous measurement.
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Ch? Mo GIOMIIz Feer 70 cOm D T2 Iz Zop 1.7 Gz
835MHz Dipole Body
D835V 2, serial No. 4d141 Extended Dipole Calibrations
835 Body
Return-Loss Delta(%) Real Delta Imaginary Delta
(dB) | mpedance(ohm) (ohm) | mpedance(ohm) (ohm)
2012-9-24 -34.633 50.082 -1.8672
2014-9-24 -35.594 -2.70 50.305 0.22 -5.778 -3.91
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D1900V 2, serial No. 5d162 Extended Dipole Calibrations
1900MHz Body
1900 Body
Real Ddta Imaginary Ddta
Return-Loss(dB) Delta(%)
| mpedance(ohm) (ohm) | mpedance(ohm) (ohm)
2012-9-21 -28.393 52.982 2.543
2014-9-24 -25.656 0.11 49.666 -3.32 4.752 2.21
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D2450V 2, serial No. 818 Extended Dipole Calibrations
2450MHz Dipole Body
2450 Body
Return-Loss Delta(%) Real Delta Imaginary Delta
(dB) | mpedance(ohm) (ohm) | mpedance(ohm) (ohm)
2012-10-18 -27.110 50.055 44121
2014-10-18 -27.038 0.27 50.354 0.30 5.530 1.12
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APPENDIX E: DUT Photos

HRT700
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Internal photos
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APPENDIX F: Test Position Photos
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position Omm

Back position Omm
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HRT500
Front position Omm

Back position Omm
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APPENDIX G: Laboratory Accreditation Certificate
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE

(Registration No. CNAS L0579 )

Shenzhen Academy of Metrology & Quality Inspection
Middle Section of Lengzhy Avenue, Manshan Distriet, Shenzhen, Guangdong, China
is accredited to ISOAEC 17025:2005 General Regquirements for the
Competence of Testing and Calibration Laboratories{CNAS-CLOT
Accreditation Criteria for the Competence of Testing and Calibration
Labaoratories) for the competence of testlig and calllbratiog,

The scape of wccreditation is detailed in the atteched appendices bearing the sume
registration. number as above, The appendices form an jnregeal pard of duis

certificare,
Date of lssue; 2012-12-10

Date of Expdry,  2015-12-08
Date of Initial Accreditation: 19%8-11-30

Date of Update:  2092.12.10 K}i‘f

“Signed am behall of China National Accreditation Service
for Conformity Assessment

CHAXK Ik |
Ui Pacifl

= . ™
L' No.CNAS AL 2 00057849 l—1
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