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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for ZTE CORPORATION,
CDMA LTE multi-mode Digital Mobile Phone, ZTE N9516, are as follows.

Highest SAR Summary
Equipment Frequency . Body-worn Wireless Router STEN S

Class Band 1g SAR (Wikg) 1g SAR (W/kg) 1g SAR (W/kg) Transmission SAR

9 9 (Gap 1.5cm) (Gap 1cm) (Wikg)

CDMA 2000 BCO 0.54 0.65 0.66
CDMA 2000 BC1 0.40 0.47 0.94
LTE Band 12 0.43 0.50 0.54

LTE Band 17 0.46 0.51 0.57 1.51
LTE Band 5 0.93 0.28 0.40
LTE Band 4 0.90 0.75 1.22
LTE Band 2 0.69 0.42 0.70

WLAN 2.4GHz Band <0.10 <0.10 <0.10 1.49

Bluetooth 1.51

07/11/2014 ~ 07/14/2014

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1992, and had

been tested in accordance with the measurement methods and procedures specified in IEEE 1528-2003.
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2. Administration Data

Testing Laboratory
Test Site SPORTON INTERNATIONAL INC.

No. 52, Hwa Ya 1% Rd., Hwa Ya Technology Park,
Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

Applicant
Company Name ZTE CORPORATION

Address ZTE Plaza, Keji Road South, Hi-Tech Industrial Park, Nanshan District, Shenzhen,
Guangdong, 518057, P. R. China

Manufacturer
Company Name ZTE CORPORATION

Address ZTE Plaza, Keji Road South, Hi-Tech Industrial Park, Nanshan District, Shenzhen,
Guangdong, 518057, P. R. China

3. Guidance Standard

The Specific Absorption Rate (SAR) testing specification, method, and procedure for this device is in accordance with
the following standards:
. FCC 47 CFR Part 2 (2.1093)
ANSI/IEEE C95.1-1992
IEEE 1528-2003
FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
FCC KDB 865664 D02 SAR Reporting v01r01
FCC KDB 447498 D01 General RF Exposure Guidance v05r02
FCC KDB 648474 D04 SAR Evaluation Considerations for Wireless Handsets v01r02
FCC KDB 248227 D01 SAR meas for 802 11abg v01r02
FCC KDB 941225 D01 SAR test for 3G devices v02
FCC KDB 941225 D05 SAR for LTE Devices v02r03
FCC KDB 941225 D06 Hotspot Mode SAR v01r01

SPORTON INTERNATIONAL INC.
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4. Equipment Under Test (EUT)

4.1 General Information

Product Feature & Specification
Equipment Name CDMA LTE multi-mode Digital Mobile Phone
Brand Name [zTE
Model Name [zTE N9516
FCC ID SRQ-ZTEN9516

IMEI Code [99000513000352
CDMA2000 BCO: 824.7 MHz ~ 848.31 MHz
CDMA 2000 BC1: 1851.25 MHz ~ 1908.75 MHz
LTE Band 12: 699.7 MHz ~ 715.3 MHz
_ LTE Band 17: 706.5 MHz ~ 713.5 MHz
\g'ée'uees:cT;‘:;‘n”c’;ogy Ul TE Band 5: 824.7 MHz ~ 848.3 MHz
quency Rang LTE Band 4: 1710.7 MHz ~ 1754.3 MHz
LTE Band 2: 1850.7 MHz ~ 1909.3 MHz
WLAN 2.4GHz Band: 2412 MHz ~ 2462 MHz
Bluetooth: 2402 MHz ~ 2480 MHz
+ CDMA2000 : 1XRTT/1xEv-Do(Rev.0)/1xEv-Do(Rev.A)
- LTE: QPSK, 16QAM
Mode . 802.11b/g/n HT20
« Bluetooth v3.0+EDR : Bluetooth v4.0 LE

HW Version
SW Version [N9516V1.0.0B01

EUT Stage Identical Prototype

Remark:

1. 802.11n-HT40 is not supported in 2.4GHz WLAN.

2. This device 2.4GHz WLAN supports Hotspot operation.

3. This device supported VolIP in Ev-Do Rev A (RETAP 4096 bits)/LTE (e.g. 3rd party VoIP).

SPORTON INTERNATIONAL INC.
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4.2 Maximum Tune-up Limit

Average Power (dBm)
Band CDMA2000 BCO CDMA2000 BC1
IXRTT RC1 SO55

IXRTT RC3 SO55

IxRTT RC3 SO32 (+ F-SCH)
IXRTT RC3 SO32 (+SCH)
1XEV-DO Rev 0 (RTAP 153.6kbps)
1XEV-DO Rev A (RETAP 4096bits)

LTE Band 12

Average Power (dBm)
Modulation BW (MHz) RB size
QPSK 10 <12
QPSK > 12
16QAM <12
16QAM >12
QPSK <8
QPSK >8
16QAM <8
16QAM >8
QPSK <4
QPSK >4
16QAM <4
16QAM >4
QPSK <5
QPSK >5
16QAM <5
16QAM >5

=
(]

N|IFRP|IP|IOINIP|IP|IOIN|FP|FP[OIN|F|F]|O

i N = (1=
2 r Rr R W W w oo ag g

LTE Band 17
Average Power (dBm)
Modulation BW (MHz) RB size
QPSK 10 <12
QPSK > 12
16QAM <12
16QAM >12
QPSK <8
QPSK >8
16QAM <8
16QAM >8

N|IFRP|P|IOIN|[F|F]|O
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LTE Band 5

Average Power (dBm)
Modulation BW (MHz) RB size
QPSK 10 <12
22.5QPSK > 12
16QAM <12
16QAM >12
QPSK <8
QPSK >8
16QAM <8
16QAM >8
QPSK <4
QPSK >4
16QAM <4
16QAM >4
QPSK <5
QPSK >5
16QAM <5
16QAM >5

=
o

NS S = 1=
2 h R R W W ®wo oo ag g
NP |RPr|[o|N[R|RP[O|NRP|RP|O[N|R|R|O

LTE Band 4
Average Power (dBm)

Modulation BW (MHz) RB size MPR Power
QPSK 20 <18 0 25.50
QPSK 20 > 18 1 24.50
16QAM 20 <18 1 24.50
16QAM 20 > 18 2 23.50
QPSK 15 <16 0 25.50
QPSK 15 > 16 1 24.50
16QAM i <16 1 24.50
16QAM 15 > 16 2 23.50
QPSK 10 <12 0 25.50
QPSK 10 > 12 1 24.50
16QAM 10 <12 1 24.50
16QAM 10 >12 2 23.50
QPSK 5 <8 0 25.50
QPSK 5 >8 1 24.50
16QAM 5 <8 1 24.50
16QAM 5 >8 2 23.50
QPSK 3 <4 0 25.50
QPSK 3 >4 1 24.50
16QAM 3 <4 1 24.50
16QAM 3 >4 2 23.50
QPSK 1.4 <5 0 25.50
QPSK 1.4 >5 1 24.50
16QAM 1.4 <5 1 24.50
16QAM 1.4 >5 2 23.50

SPORTON INTERNATIONAL INC.
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LTE Band 2
Average Power (dBm)

Modulation BW (MHz) RB size MPR Power
QPSK 20 <18 0 24.50
QPSK 20 > 18 1 23.50
16QAM 20 <18 1 23.50
16QAM 20 >18 2 22.50
QPSK 15 <16 0 24.50
QPSK 15 > 16 1 23.50
16QAM 15 <16 1 23.50
16QAM 5 > 16 2 22.50
QPSK 10 <12 0 24.50
QPSK 10 >12 1 23.50
16QAM 10 <12 1 23.50
16QAM 10 > 12 2 22.50
QPSK 5 <8 0 24.50
QPSK 5 >8 1 23.50
16QAM 5 <8 1 23.50
16QAM 5 >8 2 22.50
QPSK 3 <4 0 24.50
QPSK 3 >4 1 23.50
16QAM 3 <4 1 23.50
16QAM 3 >4 2 22.50
QPSK 1.4 <5 0 24.50
QPSK 1.4 >5 1 23.50
16QAM 1.4 <5 1 23.50
16QAM 14 >5 2 22.50

Average Power (dBm)

802.11b

802.11g

802.11n-HT20

Bluetooth v3.0+EDR

Bluetooth v4.0 LE
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4.3 General LTE SAR Test and Reporting Considerations

Summarized necessary items addressed in KDB 941225 D05 v02r03
FCCID \ SRQ-ZTEN9516

Equipment Name CDMA LTE multi-mode Digital Mobile Phone

LTE Band 12: 699.7 MHz ~ 715.3 MHz

LTE Band 17: 706.5 MHz ~ 713.5 MHz

LTE Band 5: 824.7 MHz ~ 848.3 MHz

LTE Band 4: 1710.7 MHz ~ 1754.3 MHz

LTE Band 2: 1850.7 MHz ~ 1909.3 MHz

1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz (LTE Band 2/4)
Channel Bandwidth 1.4MHz, 3MHz, 5MHz, 10MHz (LTE Band 5/12)

5MHz, 10MHz (LTE Band 17)

uplink modulations used QPSK, and 16QAM
LTE Voice / Data requirements ‘ Data only

Operating Frequency Range of each LTE
transmission band

LTE MPR permanently built-in by design

In the base station simulator configuration, Network Setting value is set to NS_01 to disable

A-MPR during SAR testing and the LTE SAR tests was transmitting on all TTI frames (Maximum

TTI)

A properly configured base station simulator was used for the SAR and power measurement;

Spectrum plots for RB configuration therefore, spectrum plots for each RB allocation and offset configuration are not included in the
SAR report.

Transmission (H, M, L) channel numbers and frequencies in each LTE band
LTE Band 12
Bandwidth 1.4 MHz Bandwidth 3 MHz ‘ Bandwidth 5 MHz Bandwidth 10 MHz
ch. # Freq. (MHz) ch. #  Freq. (MHz) | ch. # Freq. (MHz) ch. # ~ Freq. (MH2)
L 23017 699.7 23025 700.5 23035 701.5 23060 704
M 23095 707.5 23095 707.5 23095 707.5 23095 707.5
H 23173 715.3 23165 714.5 23155 713.5 23130 711
LTE Band 17
Bandwidth 5 MHz Bandwidth 10 MHz
Channel # Freq.(MHz) Channel # Freq. (MHz)
L 23755 706.5 23780 709
23790 710 23790 710
H 23825 713.5 23800 711
LTE Band 5
Bandwidth 1.4 MHz Bandwidth 3 MHz ‘ Bandwidth 5 MHz Bandwidth 10 MHz
Ch. # Freq. (MHz) Ch. # ‘ Freq. (MHz) ‘ Ch. # Freq. (MHz) Ch. # ‘ Freq. (MHz)
L 20407 824.7 20415 825.5 20425 826.5 20450 829
20525 836.5 20525 836.5 20525 836.5 20525 836.5
H 20643 848.3 20635 847.5 20625 846.5 20600 844
LTE Band 4
Bandwidth 1.4 MHz Bandwidth 3 MHz Bandwidth 5 MHz Bandwidth 10 MHz Bandwidth 15 MHz Bandwidth 20 MHz
cur | foed | one | ok | onn | fes | enr | fed | ons |G onk |
L 19957 1710.7 19965 1711.5 19975 17125 20000 1715 20025 1717.5 20050 1720
20175 1732.5 20175 1732.5 20175 1732.5 20175 1732.5 20175 1732.5 20175 1732.5
H| 20393 1754.3 20385 1753.5 20375 1752.5 20350 1750 20325 1747.5 20300 1745

LTE Band 2
Bandwidth 1.4 MHz Bandwidth 3 MHz Bandwidth 5 MHz Bandwidth 10 MHz Bandwidth 15 MHz Bandwidth 20 MHz
Ch. # Ch. # Freq. Ch. # Freq. Freq. Freq. Freq.

Freq.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
L| 18607 1850.7 18615 1851.5 18625 1852.5 18650 1855 18675 1857.5 18700 1860

Ch. # Ch. # Ch. #

18900 1880 18900 1880 18900 1880 18900 1880 18900 1880 18900 1880
H| 19193 1909.3 19185 1908.5 19175 1907.5 19150 1905 19125 1902.5 19100 1900

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456 / FAX : 886-3-328-4978 Issued Date : Jul. 29, 2014
FCC ID : SRQ-ZTEN9516 Page 10 of 56 Form version. : 140422



FCC SAR Test Report Report No. : FA461401

5. RF Exposure Limits

5.1 Uncontrolled Environment

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no knowledge or
control of their exposure. The general population/uncontrolled exposure limits are applicable to situations in which the
general public may be exposed or in which persons who are exposed as a consequence of their employment may not be
made fully aware of the potential for exposure or cannot exercise control over their exposure. Members of the general
public would come under this category when exposure is hot employment-related; for example, in the case of a wireless
transmitter that exposes persons in its vicinity.

5.2 Controlled Environment

Controlled Environments are defined as locations where there is exposure that may be incurred by persons who are
aware of the potential for exposure, (i.e. as a result of employment or occupation). In general, occupational/controlled
exposure limits are applicable to situations in which persons are exposed as a consequence of their employment, who
have been made fully aware of the potential for exposure and can exercise control over their exposure. The exposure
category is also applicable when the exposure is of a transient nature due to incidental passage through a location where
the exposure levels may be higher than the general population/uncontrolled limits, but the exposed person is fully aware
of the potential for exposure and can exercise control over his or her exposure by leaving the area or by some other
appropriate means.

Limits for Occupational/Controlled Exposure (W/kQ)

Limits for General Population/Uncontrolled Exposure (W/kg)

1. Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 1gram of tissue
defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and ankles is averaged over any
10 grams of tissue defined as a tissue volume in the shape of a cube.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456 / FAX : 886-3-328-4978 Issued Date : Jul. 29, 2014
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6. Specific Absorption Rate (SAR)

6.1 Introduction

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 two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure. In
general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled.

6.2 SAR Definition

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). The equation description is as

below:
SAR = d <dW) _ d (dW)
~dt\dm/ dt\pdv

SAR is expressed in units of Watts per kilogram (W/kg)

o|E|?

SAR =

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field strength.

SPORTON INTERNATIONAL INC.
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7. System Description and Setup

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

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

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

® A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is
battery powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

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

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

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

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

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

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

SPORTON INTERNATIONAL INC.
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8. Measurement Procedures

The measurement procedures are as follows:

<Conducted power measurement>

(@)

(b)
(©)

(d)

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

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

For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT continuously
transmission, at maximum RF power in each supported wireless interface and frequency band

Connect EUT RF port through RF cable to the power meter, and measure WLAN/BT output power

<SAR measurement>

(@)

(b)
(©)
(d)
()
(f)

Use base station simulator to configure EUT WWAN transmission in radiated connection, and engineering
software to configure EUT WLAN/BT continuously transmission, at maximum RF power, in the highest power
channel.

Place the EUT in the positions as Appendix D demonstrates.

Set scan area, grid size and other setting on the DASY software.

Measure SAR results for the highest power channel on each testing position.

Find out the largest SAR result on these testing positions of each band

Measure SAR results for other channels in worst SAR testing position if the reported SAR of highest power
channel is larger than 0.8 W/kg

According to the test standard, the recommended procedure for assessing the peak spatial-average SAR value
consists of the following steps:

(@)
(b)
(©)
(d)

Power reference measurement
Area scan

Zoom scan

Power drift measurement

8.1 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can be
conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all numerical
procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and 10g cubes
with the highest averaged SAR values. For that purpose, the center of the measured volume is aligned to the
interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine (SEMCAD). The
system always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:

(a)
(b)

(©)
(d)
(e)
)

Extraction of the measured data (grid and values) from the Zoom Scan

Calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

Generation of a high-resolution mesh within the measured volume

Interpolation of all measured values form the measurement grid to the high-resolution grid

Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to surface
Calculation of the averaged SAR within masses of 1g and 10g

SPORTON INTERNATIONAL INC.
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8.2 Power Reference Measurement

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

8.3 Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing a fine
measurement around the hot spot. The sophisticated interpolation routines implemented in DASY software can find the
maximum found in the scanned area, within a range of the global maximum. The range (in dBO is specified in the
standards for compliance testing. For example, a 2 dB range is required in IEEE standard 1528 and IEC 62209 standards,
whereby 3 dB is a requirement when compliance is assessed in accordance with the ARIB standard (Japan), if only one
zoom scan follows the area scan, then only the absolute maximum will be taken as reference. For cases where multiple
maximums are detected, the number of zoom scans has to be increased accordingly.

Area scan parameters extracted from FCC KDB 865664 D01v01r03 SAR measurement 100 MHz to 6 GHz.
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8.4 Zoom Scan

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing 1 gram and 10
gram of simulated tissue. The zoom scan measures points (refer to table below) within a cube shoes base faces are
centered on the maxima found in a preceding area scan job within the same procedure. When the measurement is done,
the zoom scan evaluates the averaged SAR for 1 gram and 10 gram and displays these values next to the job’s label.

Zoom scan parameters extracted from FCC KDB 865664 D01v01r03 SAR measurement 100 MHz to 6 GHz.

<3 GHz =3 GHz
- . ol - *
i ) . =<2 GHz: = 8 mm 3—-4GHz: <= 5mm
Maximum zoom scan spatial resolution: AXzyom. A¥Zoom >3 GHz: <5 . 4—6GHz <4 .
23 Z: =5 mm 4 — Z: =4 mm

3—4 GHz: <4 mm

uniform grid: Azzg,m(n) < 5 mm 4—-5GHz: <3 mm
5—-6 GHz: =2 mm

Maximum zoom scan AZzaom(1): between 3—-4GHz: =3 mm
spatial resolution, 1¥ two points closest <4 mm 4-5GHz: <2.5mm
normal to phantom to phantom surface 5_6GHz <2 mm
surface graded
grid

AZzgom(D=1):

between subsequent < 1.5'AZz,0m(0-1)

points

3—4 GHz: = 28 mm
X. V.2 = 30 mun 4 -5 GHz: =25 mm
5—-6 GHz: = 22 mm

Minimum zoom scan
volume

Note: & is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE
P1528-2011 for details.
" When zoom scan is required and the reporfed SAR from the area scan based 1-g SAR estimation procedures of
KDB 447498 is < 1.4 W/kg, < 8 mm, < 7 mm and < 5 mm zoom scan resolution may be applied. respectively. for
2 GHz to 3 GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz.

8.5 Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different frequency bands.
It is equivalent to an oversized zoom scan used in standalone measurements. The measurement volume will be used to
enclose all the simultaneous transmitting antennas. For antennas transmitting simultaneously in different frequency bands,
the volume scan is measured separately in each frequency band. In order to sum correctly to compute the 1g aggregate
SAR, the EUT remain in the same test position for all measurements and all volume scan use the same spatial resolution
and grid spacing. When all volume scan were completed, the software, SEMCAD postprocessor can combine and
subsequently superpose these measurement data to calculating the multiband SAR.

8.6 Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In DASY measurement
software, the power reference measurement and power drift measurement procedures are used for monitoring the power
drift of EUT during SAR test. Both these procedures measure the field at a specified reference position before and after
the SAR testing. The software will calculate the field difference in dB. If the power drifts more than 5%, the SAR will be
retested.
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9. Test Equipment List

Manufacturer Name of Equipment

Serial Number

Calibration

Last Cal.

Due Date

Type/Model

SPEAG 750MHz System Validation Kit D750V3 1012 May 16, 2014 May 15, 2015
SPEAG 835MHz System Validation Kit D835V2 499 Mar. 24, 2014 Mar. 23, 2015
SPEAG 1750MHz System Validation Kit D1750Vv2 1068 Nov. 27, 2013 Nov. 26, 2014
SPEAG 1900MHz System Validation Kit D1900V2 5d041 Mar. 21, 2014 Mar. 20, 2015
SPEAG 2450MHz System Validation Kit D2450V2 924 Nov. 13, 2013 Nov. 12, 2014
SPEAG Data Acquisition Electronics DAE4 1399 Nov. 07, 2013 Nov. 06, 2014
SPEAG Data Acquisition Electronics DAE4 778 Aug. 21, 2013 | Aug. 20, 2014
SPEAG Data Acquisition Electronics DAE3 577 May 15, 2014 May 14, 2015
SPEAG Dosimetric E-Field Probe EX3DV4 3955 Nov. 12, 2013 Nov. 11, 2014
SPEAG Dosimetric E-Field Probe EX3DV4 3955 Dec. 23, 2013 Dec. 22, 2014
SPEAG Dosimetric E-Field Probe ES3DV3 3270 Sep. 24, 2013 Sep. 23, 2014
SPEAG Dosimetric E-Field Probe EX3DV4 3931 Sep. 10, 2013 Sep. 09, 2014
SPEAG SAM Twin Phantom QD 000 P40 CD 1796 NCR NCR
SPEAG SAM Twin Phantom QD000 P40 C TP-1446 NCR NCR
SPEAG SAM Twin Phantom QD 000 P40 CD TP-1718 NCR NCR
SPEAG SAM Twin Phantom QD000 P40 C TP-1478 NCR NCR
WonDer Thermometer WD-5015 TM225 Dec. 02, 2013 Dec. 01, 2014
Anritsu Radio Communication Analyzer MT8820C 6201074414 Feb. 11, 2014 Feb. 10, 2015
Agilent Wireless Communication Test Set E5515C MY48360820 Jan. 10, 2014 Jan. 09, 2016
SPEAG Device Holder N/A N/A NCR NCR
SPEAG Dielectric Probe Kit DAK-3.5 1126 Jul. 23, 2013 Jul. 22, 2014
Anritsu Power Meter ML2495A 1240001 Sep. 11, 2013 Sep. 10, 2014
Anritsu Power Sensor MA2411B 1207349 Sep. 11, 2013 Sep. 10, 2014
R&S Spectrum Analyzer FSP 30 101329 Jun. 14, 2014 Jun. 13, 2015
Agilent Dual Directional Coupler 778D 50422 Note 1
Woken Attenuator WKO0602-XX N/A Note 1
PE Attenuator PE7005-10 N/A Note 1
PE Attenuator PE7005- 3 N/A Note 1
AR Power Amplifier 551G4M2 0328767 Note 1
Mini-Circuits Power Amplifier ZVE-3W 162601250 Note 1
Mini-Circuits Power Amplifier ZHL-42W+ 13440021344 Note 1

General Note:

1. Prior to system verification and validation, the path loss from the signal generator to the system check source and
the power meter, which includes the amplifier, cable, attenuator and directional coupler, was measured by the
network analyzer. The reading of the power meter was offset by the path loss difference between the path to the
power meter and the path to the system check source to monitor the actual power level fed to the system check

source.
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10. System Verification

10.1 Tissue Verification

The following tissue formulations are provided for reference only as some of the parameters have not been
thoroughly verified. The composition of ingredients may be modified accordingly to achieve the desired target
tissue parameters required for routine SAR evaluation.

Frequency Water Sugar Cellulose Salt Preventol DGBE Conductivity Permittivity
(MHz) (%) (%) (%) (%) (%) (%) (©) (er)
For Head

750 41.1 57.0 0.2 1.4 0.2 0 0.89 41.9

835 40.3 57.9 0.2 1.4 0.2 0 0.90 415

1750 55.2 0 0 0.3 0 44.5 1.37 40.1

1800, 1900, 2000 55.2 0 0 0.3 0 44.5 1.40 40.0
2450 55.0 0 0 0 0 45.0 1.80 39.2

750 51.7 47.2 0 0.9 0.1 0 0.96 55.5

835 50.8 48.2 0 0.9 0.1 0 0.97 55.2

1750 70.2 0 0 0.4 0 29.4 1.49 53.4

1800, 1900, 2000 70.2 0 0 0.4 0 29.4 1.52 5383
2450 68.6 0 0 0 0 314 1.95 52.7

<Tissue Dielectric Parameter Check Results>

Frequency|Tissue .If.g]nl:;)d Conductivity Permittivity Conductivity Permittivity Delta (o) @Delta (&) Limit (%)
(MHz) Type ) (o) (&) Target (o) Target (&) (%) (%)
750 Head 224 0.890 40.918 0.89 41.90 0.00 -2.34 4l 2014/07/13
750 Body 225 0.970 54.633 0.96 55.50 1.04 -1.56 4l 2014/07/13
750 Body 225 0.965 54.349 0.96 55.50 0.52 -2.07 4l 2014/07/14
835 Head 22.6 0.912 40.642 0.90 41.50 1.33 -2.07 5 2014/07/12
835 Body 225 0.963 54.527 0.97 55.20 -0.72 -1.22 D 2014/07/12
835 Body 225 0.964 54.492 0.97 55.20 -0.62 -1.28 D 2014/07/14
1750 Head 22.6 1.389 39.795 1.37 40.10 1.39 -0.76 D 2014/07/11
1750 Body 22.6 1.546 51.729 1.49 53.40 3.76 -3.13 D 2014/07/11
1750 Body 225 1.523 51.635 1.49 53.40 221 -3.31 D 2014/07/14
1900 Head 222 1.424 40.641 1.40 40.00 1.71 1.60 D 2014/07/11
1900 Head 224 1.432 39.198 1.40 40.00 2.29 -2.01 15 2014/07/13
1900 Body 22.3 1.533 52.503 1.52 53.30 0.86 -1.50 15 2014/07/11
1900 Body 225 1.569 51.573 1.52 53.30 3.22 -3.24 15 2014/07/13
1900 Body 225 1.532 52.328 1.52 53.30 0.79 -1.82 15 2014/07/14
2450 Head 224 1.841 38.166 1.80 39.20 2.28 -2.64 15 2014/07/14
2450 Body 224 1.930 53.269 1.95 52.70 -1.03 1.08 15 2014/07/14
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10.2 System Performance Check Results

Comparing to the original SAR value provided by SPEAG, the verification data should be within its specification of 10 %.
Below table shows the target SAR and measured SAR after normalized to 1W input power. The table below indicates the
system performance check can meet the variation criterion and the plots can be referred to Appendix A of this report.

Measured Targeted Normalized

Fr?ﬁﬂl:_'ezr;cy T{;spt;e F',gsvu;r Disp/ale Pgme SAR SAR SAR De\Ej;;;ion
(mw) (W/kg)  (W/kg) (W/kg)
2014/07/13 750 Head 250 1012 3955 1399 2.09 8.12 8.36 2.96
2014/07/13 750 Body 250 1012 3955 1399 2.23 8.65 8.92 3.12
2014/07/14 750 Body 250 1012 3955 1399 2.26 8.65 9.04 451
2014/07/12 835 Head 250 499 3270 778 2.50 9.13 10.00 9.53
2014/07/12 835 Body 250 499 3270 778 2.52 9.46 10.08 6.55
2014/07/14 835 Body 250 499 3955 1399 2.38 9.46 9.52 0.63
2014/07/11 1750 Head 250 1068 3270 778 9.04 37.30 36.16 -3.06
2014/07/11 1750 Body 250 1068 3270 778 8.79 37.50 35.16 -6.24
2014/07/14 1750 Body 250 1068 3955 1399 8.96 37.50 35.84 -4.43
2014/07/11 1900 Head 250 5d041 3270 778 10.30 41.00 41.20 0.49
2014/07/13 1900 Head 250 5d041 3931 577 10.50 41.00 42.00 2.44
2014/07/11 1900 Body 250 5d041 3270 778 9.81 41.00 39.24 -4.29
2014/07/13 1900 Body 250 5d041 3270 778 10.20 41.00 40.80 -0.49
2014/07/14 1900 Body 250 5d041 3955 1399 10.90 41.00 43.60 6.34
2014/07/14 2450 Head 250 924 3955 1399 12.30 52.40 49.20 -6.11
2014/07/14 2450 Body 250 924 3955 1399 12.70 50.20 50.80 1.20
Spacer
/ . 3D lebepusmoner
S
Dipole
4
_ Dir.Coupler
glgnn :rlatoT %

Fig 8.3.1 System Performance Check Setup

Fig 8.3.2 Setup Photo
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11. RF Exposure Positions

11.1 Ear and handset reference point

Figure 9.1.1 shows the front, back, and side views of the SAM phantom. The center-of-mouth reference point
is labeled “M,” the left ear reference point (ERP) is marked “LE,” and the right ERP is marked “RE.” Each ERP
is 15 mm along the B-M (back-mouth) line behind the entrance-to-ear-canal (EEC) point, as shown in Figure
9.1.2 The Reference Plane is defined as passing through the two ear reference points and point M. The line
N-F (neck-front), also called the reference pivoting line, is normal to the Reference Plane and perpendicular to
both a line passing through RE and LE and the B-M line (see Figure 9.1.3). Both N-F and B-M lines should be
marked on the exterior of the phantom shell to facilitate handset positioning. Posterior to the N-F line the ear
shape is a flat surface with 6 mm thickness at each ERP, and forward of the N-F line the ear is truncated, as
illustrated in Figure 9.1.2. The ear truncation is introduced to preclude the ear lobe from interfering with
handset tilt, which could lead to unstable positioning at the cheek.

. yar reference point
EC - entrance to ear canal

Fig 9.1.2 Close-up side view of phantom showing the  Fig 9.1.3 Side view of the phantom showing relevant
ear region. markings and seven cross-sectional plane locations
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11.2 Definition of the cheek position

1.

Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece (flip cover), open the
cover. If the handset can transmit with the cover closed, both configurations must be tested.

Define two imaginary lines on the handset—the vertical centerline and the horizontal line. The vertical centerline
passes through two points on the front side of the handset—the midpoint of the width wt of the handset at the level of
the acoustic output (point A in Figure 9.2.1 and Figure 9.2.2), and the midpoint of the width wb of the bottom of the
handset (point B). The horizontal line is perpendicular to the vertical centerline and passes through the center of the
acoustic output (see Figure 9.2.1). The two lines intersect at point A. Note that for many handsets, point A coincides
with the center of the acoustic output; however, the acoustic output may be located elsewhere on the horizontal line.
Also note that the vertical centerline is not necessarily parallel to the front face of the handset (see Figure 9.2.2),
especially for clamshell handsets, handsets with flip covers, and other irregularly-shaped handsets.

Position the handset close to the surface of the phantom such that point A is on the (virtual) extension of the line
passing through points RE and LE on the phantom (see Figure 9.2.3), such that the plane defined by the vertical
centerline and the horizontal line of the handset is approximately parallel to the sagittal plane of the phantom.
Translate the handset towards the phantom along the line passing through RE and LE until handset point A touches
the pinna at the ERP.

While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical centerline is in the plane
normal to the plane containing B-M and N-F lines, i.e., the Reference Plane.

Rotate the handset around the vertical centerline until the handset (horizontal line) is parallel to the N-F line.

While maintaining the vertical centerline in the Reference Plane, keeping point A on the line passing through RE and
LE, and maintaining the handset contact with the pinna, rotate the handset about the N-F line until any point on the
handset is in contact with a phantom point below the pinna on the cheek. See Figure 9.2.3. The actual rotation angles
should be documented in the test report.

vertical vertical
center line center line

wi/2| wi2
horizontal i |
line

horizontal /

line A

acoustic

output

acoustic
output

bottom of

handset 3 B
bottom of \-
/ handset 3

Fig 9.2.1 Handset vertical and horizontal Fig 9.2.2 Handset vertical and horizontal reference
reference lines—"fixed case lines—"clam-shell case”

RE

LE

Fig 9.2.3 cheek or touch position. The reference points for the right ear (RE), left ear (LE), and mouth (M), which

establish the Reference Plane for handset positioning, are indicated.
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11.3 Definition of the tilt position

1. Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece (flip cover), open the
cover. If the handset can transmit with the cover closed, both configurations must be tested.

2. While maintaining the orientation of the handset, move the handset away from the pinna along the line passing
through RE and LE far enough to allow a rotation of the handset away from the cheek by 15°.

3. Rotate the handset around the horizontal line by 15°.

4. While maintaining the orientation of the handset, move the handset towards the phantom on the line passing through
RE and LE until any part of the handset touches the ear. The tilt position is obtained when the contact point is on the
pinna. See Figure 9.3.1. If contact occurs at any location other than the pinna, e.g., the antenna at the back of the
phantom head, the angle of the handset should be reduced. In this case, the tilt position is obtained if any point on the
handset is in contact with the pinna and a second point

Fig 9.3.1 Tilt position. The reference points for the right ear (RE), left ear (LE), and mouth (M), which define the
Reference Plane for handset positioning, are indicated.
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11.4 Body Worn Accessory

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and positioned
against a flat phantom in a normal use configuration (see Figure 9.4). Per KDB 648474 D04v01r02, body-worn accessory
exposure is typically related to voice mode operations when handsets are carried in body-worn accessories. The
body-worn accessory procedures in FCC KDB 447498 D01v05r02 should be used to test for body-worn accessory SAR
compliance, without a headset connected to it. This enables the test results for such configuration to be compatible with
that required for hotspot mode when the body-worn accessory test separation distance is greater than or equal to that
required for hotspot mode, when applicable. When the reported SAR for body-worn accessory, measured without a
headset connected to the handset is < 1.2 W/kg, the highest reported SAR configuration for that wireless mode and
frequency band should be repeated for that body-worn accessory with a handset attached to the handset.

Accessories for body-worn operation configurations are divided into two categories: those that do not contain metallic
components and those that do contain metallic components and those that do contain metallic components. When
multiple accessories that do not contain metallic components are supplied with the device, the device is tested with only
the accessory that dictates the closest spacing to the body. Then multiple accessories that contain metallic components
are test with the device with each accessory. If multiple accessories share an identical metallic component (i.e. the same
metallic belt-chip used with different holsters with no other metallic components) only the accessory that dictates the
closest spacing to the body is tested.

Fig 9.4 Body Worn Position

11.5 Wireless Router

Some battery-operated handsets have the capability to transmit and receive user through simultaneous transmission of
WIFI simultaneously with a separate licensed transmitter. The FCC has provided guidance in FCC HDB Publication
941225 D06v01r01 where SAR test considerations for handsets (L x W = 9 cm x 5 cm) are based on a composite test
separation distance of 10mm from the front, back and edges of the device containing transmitting antennas within 2.5cm
of their edges, determined form general mixed use conditions for this type of devices. Since the hotspot SAR results may
overlap with the body-worn accessory SAR requirements, the more conservative configurations can be considered, thus
excluding some body-worn accessory SAR tests.

When the user enables the personal wireless router functions for the handset, actual operations include simultaneous
transmission of both the WIFI transmitter and another licensed transmitter. Both transmitters often do not transmit at the
same transmitting frequency and thus cannot be evaluated for SAR under actual use conditions due to the limitations of
the SAR assessment probes. Therefore, SAR must be evaluated for each frequency transmission and mode separately
and spatially summed with the WIFI transmitter according to FCC KDB Publication 447498 D01v05r02 publication
procedures. The “Portable Hotspot” feature on the handset was NOT activated during SAR assessments, to ensure the
SAR measurements were evaluated for a single transmission frequency RF signal at a time.
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12. Conducted RF Output Power (Unit: dBm)

<CDMA2000 Conducted Power>

General Note:

1. Per KDB 941225 D01v02, Head SAR for RC1+SO55 is not required because the maximum average output power of
RC1 is less than 1/4 dB higher than RC3+S055.

2. Per KDB 941225 D01v02, in Hotspot mode EUT is treated as data device and SAR is tested with Ev-Do Rev 0
(RTAP 153.6kbps). If IXRTT and Ev-Do Rev A (RETAP 4096 bits) power is high than 1/4dB higher than Re vO, SAR
tests with those settings are necessary.

3. Per KDB 941225 D01v02, SAR for body-worn exposure configurations is measured in RC3 with the DUT configured
to transmit at full rate on FCH with all other code channels disabled using TDSO / SO32. SAR for multiple code
channels (FCH + SCH) is not required when the maximum average output of each RF channel is less than ¥4 dB
higher than that measured with FCH only.

Band CDMA2000 BCO Tune-up CDMA2000 BC1 Tune-up
TX Channel 777 Limit 25 | 600 1175 Limit
Frequency (MHz) : . 848.31 1880 1908.75
1xRTT RC1 SO55

IXRTT RC3 SO55

IXRTT RC3 SO32(+ F-SCH)

1XRTT RC3 SO32(+SCH)

1XEVDO RTAP 153.6Kbps

1xEVDO RETAP 4096Bits
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<LTE Conducted Power>

General Note:

1.

Anritsu MT8820C base station simulator was used to setup the connection with EUT; the frequency band, channel
bandwidth, RB allocation configuration, modulation type are set in the base station simulator to configure EUT
transmitting at maximum power and at different configurations which are requested to be reported to FCC, for
conducted power measurement and SAR testing.

. Per KDB 941225 D05v02r03, when a properly configured base station simulator is used for the SAR and power

measurements, spectrum plots for each RB allocation and offset configuration is not required.

Per KDB 941225 D05v02r03, start with the largest channel bandwidth and measure SAR for QPSK with 1 RB
allocation, using the RB offset and required test channel combination with the highest maximum output power for RB
offsets at the upper edge, middle and lower edge of each required test channel.

Per KDB 941225 D05v02r03, 50% RB allocation for QPSK SAR testing follows 1RB QPSK allocation procedure.

Per KDB 941225 D05v02r03, For QPSK with 100% RB allocation, SAR is not required when the highest maximum
output power for 100 % RB allocation is less than the highest maximum output power in 50% and 1 RB allocations and
the highest reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg. Otherwise, SAR is measured for the highest
output power channel; and if the reported SAR is > 1.45 W/kg, the remaining required test channels must also be
tested.

Per KDB 941225 D05v02r03, 16QAM output power for each RB allocation configuration is > not % dB higher than the
same configuration in QPSK and the reported SAR for the QPSK configuration is < 1.45 W/kg; Per KDB 941225
D05v02r03, 16QAM SAR testing is not required.

Per KDB 941225 D05v02r03, Smaller bandwidth output power for each RB allocation configuration is > not %2 dB
higher than the same configuration in the largest supported bandwidth, and the reported SAR for the largest supported
bandwidth is < 1.45 W/kg; Per KDB 941225 D0O5v02r03, smaller bandwidth SAR testing is not required.
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<LTE Band 12>

Power Power Power
[Sn/z] Modulation SRiEe Low Middle High -
Ch. / Freq. Ch. / Freq. Ch./Fregq.  Tune up Limit

Channel 23060 23095 23130 (dBm)
Frequency (MHz) 704 707.5 711
o Qpsk 1 0
QPSK 1

QPSK 1
QPSK 25
QPSK 25

QPSK 25
QPSK 50
16QAM 1
16QAM 1
16QAM 1
16QAM 25
16QAM 25
16QAM 25
16QAM 50
Channel Tune up Limit
Frequency (MHz) (dBm)
QPSK 1
QPSK 1
(0] 154 1
QPSK 12
QPSK 12
QPSK 12
QPSK 25
16QAM 1
16QAM 1
16QAM 1
16QAM 12
16QAM 12
16QAM 12
16QAM 25

Channel Tune up Limit
Frequency (MHz) (dBm)

o o oo oo oo oo oo o Ol

16QAM 2241 22.28 22.34
16QAM 22.19 22.31 22.30

] QPSK 24.32 24.43 24.34
] QPSK 24.31 24.38 24.20 25.00 0
] QPSK 24.16 24.40 24.25
] QPSK 23.30 23.33 23.31
3 QPSK 23.27 23.35 23.26
24.00 0-1
] QPSK 23.34 23.31 23.48
K] QPSK 23.35 23.39 23.48
3 16QAM 23.22 23.44 23.10
] 16QAM 23.05 23.22 23.01 24.00 0-1
K] 16QAM 23.14 23.42 23.05
] 16QAM 2241 22.32 22.33
] 16QAM 22.20 22.37 22.34
23.00 0-2
3
]
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Channel

Frequency (MHz)

QPSK
QPSK
QPSK

| o | 0|

QPSK
QPSK
QPSK

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM

1

O WW W EFk P PO WWWRE P

O NP O UMD O ONPEP| O u NOo

23173
715.3

Tune up Limit Target MPR
(dBm) (dB)
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<LTE Band 17 Conducted Power>

RB Power Power Power

Modulation Low Middle High

Ch. / Freq. Ch. / Freq. Ch./Freq.  Tune up Limit
Channel 23780 23790 23800 (dBm)

Frequency (MHz) 709 710 711
QPSK 1
QPSK 1
QPSK 1
QPSK 25
QPSK 25
QPSK 25
QPSK 50

16QAM 1
16QAM 1
16QAM 1
16QAM 25
16QAM 25
16QAM 25
16QAM 50

Channel Tune up Limit
Frequency (MHz) (dBm)

Size

16QAM 12 22.57 22.64 22.58
16QAM 25 22.53 22.63 22.67

5 QPSK 1 24.58 24.60 24.55

5 QPSK 1 24.49 24.25 24.49 25.00 0
) QPSK 1 24.45 24.35 24.32

5 QPSK 12 23.45 23.55 23.58

) QPSK 12 23.53 23.66 23.57 24.00 0-1
5 QPSK 12 23.57 23.64 23.62

5 QPSK 25 23.48 23.64 23.64

) 16QAM 1 23.64 23.69 23.70

5 16QAM 1 23.36 23.59 23.41 24.00 0-1
5 16QAM 1 23.85 23.35 23.55

) 16QAM 12 22.46 22.61 22.66

5 16QAM 12 22.58 22.62 22.53

5 — 1 23.00 0-2
5
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<LTE Band 5>

RB Power Power Power

Modulation Low Middle High

Ch. / Freq. Ch. / Freq. Ch./Freq.  Tune up Limit
Channel 20450 20525 20600 G2

Frequency (MHz) 829 836.5 844
QPSK il
QPSK 1
QPSK 1
QPSK 25
QPSK 25
QPSK 25
QPSK 50
16QAM 1
16QAM il
160AM 1
16QAM 25
16QAM 25
16QAM 25
16QAM )

Channel Tune up Limit

Frequency (MHz) (dBm)
QPSK il
QPSK 1
QPSK 1
QPSK 12
QPSK 12
QPSK 12
QPSK 25
16QAM 1
16QAM il
160AM 1
16QAM 12
16QAM 12
16QAM 12
16QAM 25

Channel Tune up Limit
Frequency (MHz) (dBm)

Size

g o o oo oo oo oo o gl

16QAM 20.82 20.80 20.94
16QAM 20.81 20.85 20.93

] QPSK 22.77 22.86 22.96
] QPSK 22.70 22.76 22.79 23.50 0
3 QPSK 22.76 22.79 22.80
] QPSK 21.75 21.84 21.88
] QPSK 21.79 21.87 21.89 2250 0-1
] QPSK 21.74 21.80 21.87
] QPSK 21.76 21.83 21.91
3 16QAM 22.09 21.99 21.72
] 16QAM 21.31 21.69 21.61 22.50 0-1
] 16QAM 21.51 21.71 21.41
3 16QAM 20.72 20.81 20.94
] 16QAM 20.88 20.88 20.95
21.50 0-2
]
]
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Channel

Frequency (MHz)

QPSK
QPSK
QPSK

| o | 0|

QPSK
QPSK
QPSK

16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM

1

O WW W EFk P PO WWWRE P

O NP O UMD O ONPEP| O u NOo

20643
848.3

Tune up Limit Target MPR
(dBm) (dB)
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<LTE Band 4>

RB Power Power Power
Low Middle High o
Ch. / Freq. Ch. / Freq. Ch./Freg.  Tune up Limit

Channel 20050 20175 20300 (dBm)
Frequency (MHZ) ) 17325 1745

QPSK 1

QPSK 1

Modulation Size

QPSK il
QPSK 50
QPSK )

QPSK 50
QPSK
16QAM 1
16QAM 1
16QAM 1
16QAM 50
16QAM 50
16QAM 50
16QAM 100
Channel Tune up Limit
Frequency (MHz) (dBm)
(0] 2154 1
QPSK 1
QPSK 1
QPSK 36
QPSK 36
QPSK 36
QPSK 75
16QAM 1
16QAM 1
16QAM 1
16QAM 36
16QAM 36
16QAM 36
16QAM 75

Channel Tune up Limit
Frequency (MHz) (dBm)

QPSK 1 24.32 24.67 24.53
QPSK 1 24.20 24.26 24.07 25.50 0
QPSK 1 24.28 24.64 24.52
QPSK 25 23.27 23.57 23.48
QPSK 25 23.45 23.54 23.50 24.50 0-1
QPSK 25 23.42 2341 23.56
QPSK 50 23.46 23.44 23.46
16QAM 1 23.58 23.61 23.76
16QAM 1 23.32 2341 23.51 24.50 0-1
16QAM 1 23.53 23.07 23.15
16QAM 25 22.28 22.74 22.57
16QAM 25 22.46 22.71 22.63
23.50 0-2

16QAM 25 22.52 2251 22.60
16QAM 50 22.53 22.69 22.56
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Channel Tune up Limit
Frequency (MHz) (dBm)

QPSK 1
QPSK il
QPSK 1
QPSK 12
QPSK 12
QPSK 12
QPSK 25
16QAM 1
16QAM 1
16QAM il
16QAM 12
16QAM 12
16QAM 12
16QAM 25

Channel Tune up Limit

Frequency (MHz) (dBm)

QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM

Channel Tune up Limit

Frequency (MHz) (dBm)

QPSK 1
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM

o oo oo oo oo oo oo al

3
3
3
3
3
3
3
3
3
3
3
3
3
3
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<LTE Band 2>

RB Power Power Power
Low Middle High o
Ch. / Freq. Ch. / Freq. Ch./Freg.  Tune up Limit

Channel 18700 18900 19100 (dBm)
Frequency (MHz) 1860 1880 1900

QPSK il

QPSK 1

Modulation Size

QPSK il
QPSK 50
QPSK )

QPSK 50
QPSK
16QAM 1
16QAM 1
16QAM 1
16QAM 50
16QAM 50
16QAM 50
16QAM 100
Channel Tune up Limit
Frequency (MHz) (dBm)
(0] 2154 1
QPSK 1
QPSK 1
QPSK 36
QPSK 36
QPSK 36
QPSK 75
16QAM 1
16QAM 1
16QAM 1
16QAM 36
16QAM 36
16QAM 36
16QAM 75

Channel Tune up Limit
Frequency (MHz) (dBm)

QPSK 1 23.35 23.57 22.98
QPSK 1 23.92 23.88 23.08 24.50 0
QPSK 1 23.76 23.62 22.86
QPSK 25 22.86 23.04 22.73
QPSK 25 22.86 23.08 22.75 23.50 0-1
QPSK 25 22.86 23.00 22.64
QPSK 50 22.91 23.02 22.64
16QAM 1 22.73 22.85 22.04
16QAM 1 23.14 23.04 22.17 23.50 0-1
16QAM 1 23.00 22.73 22.15
16QAM 25 21.99 22.01 22.05
16QAM 25 22.01 22.19 22.09
22.50 0-2

16QAM 25 22.04 22.09 21.97
16QAM 50 22.05 22.08 22.00
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Channel Tune up Limit
Frequency (MHz) (dBm)

QPSK 1
QPSK il
QPSK 1
QPSK 12
QPSK 12
QPSK 12
QPSK 25
16QAM 1
16QAM 1
16QAM il
16QAM 12
16QAM 12
16QAM 12
16QAM 25

Channel Tune up Limit

Frequency (MHz) (dBm)

QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM

Channel Tune up Limit

Frequency (MHz) (dBm)

QPSK 1
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM
16QAM

o oo oo oo oo oo oo al

3
3
3
3
3
3
3
3
3
3
3
3
3
3
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<WLAN Conducted Power>

General Note:

1. For 2.4GHz WLAN SAR testing, highest average RF output power channel for the lowest data rate for 802.11b were
selected for SAR evaluation. 802.11g/n HT20 were not investigated since the average output powers over all
channels and data rates were not more than 0.25 dB higher than the tested channel in the lowest data rate of
802.11b mode.

2. Following Per KDB 248227 D01 v01r02, 802.11g/n HT20 output power is less than 1/4dB higher than 11b mode,
thus the SAR can be excluded.

<2.4GHz WLAN>
WLAN 2.4GHz 802.11b Average Power (dBm)
Power vs. Channel Power vs. Data Rate
Frequency Data Rate
Channel 2Mbps 5.5Mbps
(MHz) 1Mbps P P

CH1 2412 1451

CH 6 2437 15.47 15.31 15.40 15.42
CH 11 2462 13.66

WLAN 2.4GHz 802.11g Average Power (dBm)

Power vs. Channel ‘ Power vs. Data Rate
Frequency Data Rate ‘
Channel 9Mbps 12Mbps 18Mbps 24Mbps 36Mbps 48Mbps 54Mbps
(MHz) 6Mbps ‘ p p p p p p p:
CH1 2412 12.09
CH6 2437 13.13 12.90 12.79 12.82 12.49 12.81 12.99 13.09
CH 11 2462 11.35

WLAN 2.4GHz 802.11n-HT20 Average Power (dBm)

Power vs. Channel ‘ Power vs. MCS Index
Chamnel  Frequency MCSlndex| . MCS2 MCS3 MCS4 MCS5
(MH2) MCSO
CH1 2412 10.31
CH6 2437 11.10 10.91 11.04 11.01 10.97 11.01 10.99 11.07
CH 11 2462 9.49
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13. Bluetooth Exclusions Applied

Average power(dBm)
Mode Band ‘

Bluetooth v3.0+EDR Bluetooth v4.0 LE

2.4GHz Bluetooth

Note:
1. Per KDB 447498 D01v05r02, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] [,/ f(GHz)] < 3.0 for
1-g SAR and < 7.5 for 10-g extremity SAR
f(GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest MW and mm before calculation
The result is rounded to one decimal place for comparison

Bluetooth Max Power (dBm) Separation Distance (mm) Frequency (GHz) exclusion thresholds
1.00 <5 2.48 0.3

Note:
Per KDB 447498 D01v05r02, when the minimum test separation distance is <5 mm, a distance of 5 mm is applied to
determine SAR test exclusion. The test exclusion threshold is 0.3 which is <= 3, SAR testing is not required.
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14. Antenna Location

Top Side
72.2mm
< >
—\ A
Bluetooth & WLAN
Antenna
LTE Band 5
148.97m & Left Side
Right Side 3
LTE Band 2/4/12/17 CDMA BCO/BC
v
Back View
Bottom Side

Distance of the Antenna to the EUT surface/edge

Antennas Back Front Top Side Bottom Side Right Side Left Side

LTE Band2/4/12/17 <25mm <25mm >25mm <25mm < 25mm >25mm
LTE Band 5 < 25mm < 25mm < 25mm >25mm <25mm >25mm
CDMA BCO0/BC1 < 25mm <25mm >25mm <25mm >25mm < 25mm
BT&WLAN < 25mm <25mm >25mm >25mm >25mm < 25mm

Positions for SAR tests; Hotspot mode

Antennas Front Top Side Bottom Side Right Side Left Side
LTE Band2/4/12/17 Yes Yes No Yes Yes No
LTE Band 5 Yes Yes Yes No Yes No
CDMA BC0/BC1 Yes Yes No Yes No Yes
BT&WLAN Yes Yes No No No Yes

General Note:

1. Referring to KDB 941225 D06 v01r01, when the overall device length and width are = 9cm*5cm, the test distance is
10 mm. SAR must be measured for all sides and surfaces with a transmitting antenna located within 25mm from that
surface or edge
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15. SAR Test Results

General Note:

1.

10.

11.

12.

13.

Per KDB 447498 D01v05r02, the reported SAR is the measured SAR value adjusted for maximum tune-up tolerance.
a. Tune-up scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the maximum rated
power among all production units.
b. Reported SAR(W/kg)= Measured SAR(W/kg)*Tune-up Scaling Factor
Per KDB 447498 D01v05r02, for each exposure position, testing of other required channels within the operating mode of a
frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or highest output power channel is:
< 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz
< 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz and 200 MHz
< 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz
Per KDB 941225 D01v02, Head SAR for RC1+SO055 is not required because the maximum average output power of RC1 is
less than 1/4 dB higher than RC3+S0O55 and considering the possibility of e.g. 3rd party VolP was additional Ev-Do Rev A
(RETAP 4096 bits) SAR testing performed on RC3+S0O55 worse case.
Per KDB 941225 D01v02, in Hotspot mode EUT is treated as data device and SAR is tested with Ev-Do Rev 0 (RTAP
153.6kbps). If IXRTT and Ev-Do Rev A (RETAP 4096 bits) power is high than 1/4dB higher than Re v0, SAR tests with those
settings are necessary.
Per KDB 941225 D01v02, SAR for body-worn exposure configurations is measured in RC3 with the DUT configured to
transmit at full rate on FCH with all other code channels disabled using TDSO / SO32. SAR for multiple code channels (FCH
+ SCH) is not required when the maximum average output of each RF channel is less than ¥4 dB higher than that measured
with FCH only. To account for VOIP operation, Ev-Do Rev. A (RETAP 4096 bits) SAR testing was performed at the worst
position identified by 1XRTT SAR test results, for both head and body-worn accessory exposure conditions.
Device was tested using a fixed spacing for body-worn accessory testing. A separation distance of 15mm was selected
because the manufacturer has determined that there will be body-worn accessories available in the marketplace for users to
support this separation distance.
Per KDB 648474 D04v01r02, when the reported SAR for a body-worn accessory measured without a headset connected to
the handset is < 1.2 W/kg, SAR testing with a headset connected to the handset is not required.
Per KDB 941225 D05v02r03, start with the largest channel bandwidth and measure SAR for QPSK with 1 RB allocation,
using the RB offset and required test channel combination with the highest maximum output power for RB offsets at the
upper edge, middle and lower edge of each required test channel.
Per KDB 941225 D05v02r03, 50% RB allocation for QPSK SAR testing follows 1RB QPSK allocation procedure.
Per KDB 941225 D05v02r03, For QPSK with 100% RB allocation, SAR is not required when the highest maximum output
power for 100 % RB allocation is less than the highest maximum output power in 50% and 1 RB allocations and the highest
reported SAR for 1 RB and 50% RB allocation are < 0.8 W/kg. Otherwise, SAR is measured for the highest output power
channel; and if the reported SAR is > 1.45 W/kg, the remaining required test channels must also be tested.
Per KDB 941225 D05v02r03, 16QAM output power for each RB allocation configuration is > not %2 dB higher than the same
configuration in QPSK and the reported SAR for the QPSK configuration is < 1.45 W/kg; Per KDB 941225 D05v02r03,
16QAM SAR testing is not required.
Per KDB 941225 D05v02r03, Smaller bandwidth output power for each RB allocation configuration is > not % dB higher than
the same configuration in the largest supported bandwidth, and the reported SAR for the largest supported bandwidth is <
1.45 W/kg; Per KDB 941225 D05v02r03, smaller bandwidth SAR testing is not required.
This device 2.4GHz WLAN supports Hotspot operation
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15.1 Head SAR

<CDMA SAR>

Test
Position

Freq.
(MHz)

Average Tune-Up Tune-up

Power

(dBm)

Limit
(dBm)

Scaling
Factor

Power
Drift
(dB)

Measured
1g SAR
(W/kg)

Reported
1g SAR
(W/kg)

CDMA2000 BCO [1xRTT RC3 SO55| Right Cheek 1013 | 824.7 25.43 | 25,50 | 1.016 | -0.01 0.449 0.456
CDMA2000 BCO [1xRTT RC3 SO55| Right Tilted 1013 | 824.7 2543 | 2550 | 1.016 | -0.06 0.311 0.316
01 | CDMA2000 BCO |1xRTT RC3 SO55| Left Cheek 1013 | 824.7 2543 | 2550 | 1.016 | 0.03 0.531 0.540
CDMA2000 BCO [1xRTT RC3 SO55 Left Tilted 1013 | 824.7 2543 | 2550 | 1.016 | -0.03 0.323 0.328
CDMA2000 BCO | RETAP 4096 bits Left Cheek 1013 | 824.7 25.37 | 2550 | 1.030 | 0.02 0.522 0.538
CDMA2000 BC1 [1xRTT RC3 SO55| Right Cheek 600 1880 2446 | 25.00 | 1.132 | -0.10 0.239 0.271
CDMA2000 BC1 [1xRTT RC3 SO55| Right Tilted 600 1880 24.46 | 25.00 | 1.132 | 0.07 0.158 0.179
02 | CDMA2000 BC1 |1xRTT RC3 SO55| Left Cheek 600 1880 2446 | 25.00 | 1.132 | -0.06 0.351 0.397
CDMA2000 BC1 [1xRTT RC3 SO55 Left Tilted 600 1880 2446 | 25.00 | 1.132 | 0.13 0.122 0.138
CDMA2000 BC1 | RETAP 4096 bits Left Cheek 600 1880 24.33 | 25.00 | 1.167 | -0.02 0.337 0.393
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<LTE SAR>

Average | Tune-Up Tune-up | Power Measured | Reported
Power Limit Scaling Drift 1g SAR 1g SAR
(dBm) (dBm) Factor (dB) (W/kg) (W/kg)

03 [LTEBand 12|10M [QPSK | 1 0 [Right Cheek|23095| 707.5 | 24.49 25.00 1.125 | -0.05 0.379 0.426
LTE Band 12 | 10M | QPSK | 25 Right Cheek |23095| 707.5 | 23.37 24.00 1.156 | 0.00 0.306 0.354
LTE Band 12 [ 10M | QPSK | 1 Right Tilted |23095| 707.5 | 24.49 25.00 1.125 | -0.01 0.208 0.234
LTE Band 12 | 10M | QPSK | 25 Right Tilted |23095| 707.5 | 23.37 24.00 1.156 | -0.04 0.172 0.199
LTE Band 12 [ 10M | QPSK | 1 Left Cheek |23095| 707.5 | 24.49 25.00 1.125 | -0.03 0.317 0.356
LTE Band 12 | 10M | QPSK | 25 Left Cheek [23095| 707.5 | 23.37 24.00 1.156 | 0.00 0.258 0.298
LTE Band 12 [ 10M | QPSK | 1 Left Tilted |23095| 707.5 | 24.49 25.00 1.125 | -0.01 0.208 0.234
LTE Band 12 | 10M | QPSK | 25 Left Tilted |23095| 707.5 | 23.37 24.00 1.156 | -0.01 0.172 0.199
04 [LTEBand 17 |10M [QPSK | 1 Right Cheek |23790| 710 24.66 25.00 1.081 | 0.05 0.428 0.463
LTE Band 17 | 10M | QPSK | 25 Right Cheek |23790] 710 23.67 24.00 1.079 | -0.05 0.334 0.360
LTE Band 17 [ 10M | QPSK | 1 Right Tilted [23790] 710 24.66 25.00 1.081 | -0.03 0.228 0.247
LTE Band 17 | 10M | QPSK | 25 Right Tilted [23790| 710 23.67 24.00 1.079 | -0.01 0.180 0.194
LTE Band 17 | 10M | QPSK | 1 Left Cheek [23790( 710 24.66 25.00 1.081 | 0.01 0.351 0.380
LTE Band 17 | 10M | QPSK | 25 Left Cheek [23790| 710 23.67 24.00 1.079 | 0.01 0.269 0.290
LTE Band 17 | 10M | QPSK | 1 Left Tilted |23790| 710 24.66 25.00 1.081 | -0.02 0.230 0.249
LTE Band 17 | 10M | QPSK | 25 Left Tilted 23790 710 23.67 24.00 1.079 | -0.02 0.177 0.191
LTEBand5 |10M | QPSK| 1 Right Cheek |20525| 836.5 | 22.97 23.50 1.130 | -0.03 0.381 0.430
LTE Band 5 [10M | QPSK | 25 Right Cheek |20525| 836.5 | 21.95 22.50 1.135 | 0.00 0.300 0.341
LTEBand5 |10M | QPSK| 1 Right Tilted |20525| 836.5 | 22.97 23.50 1.130 | 0.00 0.300 0.339
LTEBand 5 [10M | QPSK | 25 Right Tilted [20525] 836.5 | 21.95 | 22.50 1.135 | 0.02 0.239 0.271
LTEBand 5 |10M | QPSK Left Cheek [20525| 836.5 | 22.97 23.50 1.130 | 0.03 0.760 0.859
05 | LTEBand 5 | 10M [ QPSK Left Cheek |20450( 829 22.96 23.50 1.132 | -0.16 0.819 0.927
LTEBand 5 |10M | QPSK Left Cheek [20600( 844 22.89 23.50 1.151 | 0.03 0.726 0.835
LTEBand 5 [10M | QPSK | 25 Left Cheek |20525| 836.5 | 21.95 22.50 1.135 | 0.05 0.600 0.681
LTEBand 5 |10M | QPSK | 50 Left Cheek [20525| 836.5 | 22.02 22.50 1.117 0.02 0.604 0.675
LTEBand5 |10M | QPSK| 1 Left Tilted |20525| 836.5 | 22.97 23.50 1.130 | 0.06 0.551 0.623
LTE Band 5 [10M | QPSK | 25 Left Tilted |20525| 836.5 | 21.95 22.50 1.135 | 0.04 0.437 0.496
LTE Band 4 | 20M | QPSK Right Cheek [20175| 1732.5| 24.73 25.50 1.194 | 0.00 0.717 0.856
LTE Band 4 |20M | QPSK Right Cheek |20050| 1720 | 24.49 25.50 1.262 | 0.02 0.679 0.857
06 | LTE Band 4 | 20M | QPSK Right Cheek |20300| 1745 | 24.57 25.50 1.239 | 0.00 0.727 0.901
LTE Band 4 [20M | QPSK | 50 Right Cheek |20175( 1732.5| 23.59 24.50 1.233 | 0.00 0.579 0.714
LTE Band 4 | 20M | QPSK | 100 Right Cheek [20175| 1732.5| 23.68 24.50 1.208 | 0.00 0.572 0.691
LTEBand4 [20M|[QPSK| 1 Right Tilted |20175]1732.5| 24.73 25.50 1.194 | 0.01 0.365 0.436
LTE Band 4 |20M | QPSK | 50 Right Tilted |20175| 1732.5 | 23.59 24.50 1.233 | -0.12 0.303 0.374
LTEBand4 [20M|QPSK| 1 Left Cheek |20175|1732.5| 24.73 25.50 1.194 | -0.07 0.428 0.511
LTE Band 4 | 20M | QPSK | 50 Left Cheek [20175|1732.5| 23.59 24.50 1.233 | 0.15 0.353 0.435
LTEBand4 [20M|QPSK| 1 Left Tilted |20175|1732.5| 24.73 25.50 1.194 | -0.01 0.397 0.474
LTE Band 4 | 20M | QPSK | 50 Left Tilted |20175|1732.5| 23.59 24.50 1.233 | -0.12 0.319 0.393

RB RB Test Freq.

Ch- (MHz)

Size offest Position

(e} fol o) fol fo} fo] fo} o} fol o) fol o} ol fo} o fol o] ol fo) o] fol ol fol o fol lo} ol fo} o} fo) fo] fol o} ol Jo} foi o)

07 | LTEBand 2 |20M [QPSK | 1 49 |[Right Cheek|18900| 1880 | 23.99 24.50 1.125 | 0.01 0.614 0.691
LTEBand 2 | 20M | QPSK | 50 | 49 | Right Cheek |18900| 1880 | 23.03 23.50 1.114 0.00 0.576 0.642
LTEBand 2 [20M|QPSK| 1 49 | Right Tilted |18900| 1880 | 23.99 24.50 1.125 | 0.00 0.247 0.278
LTEBand 2 [20M | QPSK | 50 | 49 | Right Tilted |18900( 1880 | 23.03 23.50 1.114 0.04 0.234 0.261
LTEBand2 |20M | QPSK| 1 49 | LeftCheek [18900| 1880 | 23.99 24.50 1.125 | 0.00 0.246 0.277
LTEBand 2 [20M | QPSK | 50 | 49 | Left Cheek |18900| 1880 | 23.03 23.50 1.114 0.03 0.233 0.260
LTEBand2 |20M | QPSK| 1 49 Left Tilted |18900| 1880 | 23.99 24.50 1.125 | 0.05 0.219 0.246
LTEBand 2 [20M | QPSK | 50 | 49 Left Tilted 18900 1880 | 23.03 23.50 1.114 0.03 0.208 0.232
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<DTS WLAN SAR>

Average Tune-Up  Tune-up Power  Measured Reported
Power Limit Scaling Drift 1g SAR 1g SAR
(dBm) (dBm) Factor (dB) (W/kg) (W/kg)

2437 15.47 15.50 1.007 -0.11 0.019 0.019
2437 15.47 15.50 1.007 0.14 0.00201 0.002
2437 15.47 15.50 1.007 0.16 0.024 0.024
2437 15.47 15.50 1.007 -0.16 | 0.000603 | 0.001

Test Freq.

Position . (MHz)

WLAN2.4GHz |802.11b 1Mbps | Right Cheek
WLAN2.4GHz |802.11b 1Mbps| Right Tilted
08 | WLAN2.4GHz (802.11b 1Mbps| Left Cheek
WLAN2.4GHz |802.11b 1Mbps| Left Tilted

ojlo|o|o
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15.2 Hotspot SAR

Distance of the Antenna to the EUT surface/edge

Antennas Back Front Top Side Bottom Side Right Side
LTE Band2/4/12/17 <25mm <25mm >25mm <25mm <25mm >25mm
LTE Band 5 < 25mm < 25mm < 25mm >25mm < 25mm >25mm
CDMA BCO/BC1 <25mm <25mm >25mm <25mm >25mm <25mm
BT&WLAN < 25mm < 25mm >25mm >25mm >25mm < 25mm

Positions for SAR tests; Hotspot mode

Antennas Front Top Side Bottom Side Right Side Left Side
LTE Band2/4/12/17 Yes Yes No Yes Yes No
LTE Band 5 Yes Yes Yes No Yes No
CDMA BCO/BC1 Yes Yes No Yes No Yes
BT&WLAN Yes Yes No No No Yes

General Note:

1. Referring to KDB 941225 D06 v01r01, when the overall device length and width are = 9cm*5cm, the test distance is
10 mm. SAR must be measured for all sides and surfaces with a transmitting antenna located within 25mm from that
surface or edge

<CDMA SAR>
Test Freg. Average Tur_1e—_Up Tune_—up Povyer Measured Reported
Position ) Power Limit Scaling  Drift 1g SAR 1g SAR
(dBm)  (dBm) Factor (dB) (W/kg) (W/kg)
CDMA2000 BCO | RTAP 153.6Kbps Front 1 1013 | 824.7 | 25.44 | 25.50 1.014 | -0.01 | 0.615 0.624
09 | CDMA2000 BCO |RTAP 153.6Kbps Back 1 1013 | 824.7 | 25.44 | 25.50 1.014 | -0.01 | 0.655 0.664
CDMA2000 BCO | RTAP 153.6Kbps Left Side 1 1013 | 824.7 | 25.44 | 25.50 1.014 | 0.05 0.574 0.582
CDMA2000 BCO | RTAP 153.6Kbps | Bottom Side 1 1013 | 824.7 | 25.44 | 25.50 1.014 | 0.00 0.306 0.310
CDMA2000 BC1 | RTAP 153.6Kbps Front 1 600 1880 | 24.31 | 25.00 1.172 | -0.01 | 0.636 0.746
CDMA2000 BC1 | RTAP 153.6Kbps Back 1 600 1880 | 24.31 | 25.00 1.172 | -0.03 | 0.757 0.887
CDMA2000 BC1 | RTAP 153.6Kbps Back 1 25 |1851.25| 24.13 | 25.00 1.222 | -0.03 | 0.596 0.728
10 | CDMA2000 BC1|RTAP 153.6Kbps Back 1 1175 |1908.75| 24.07 | 25.00 1.239 | 0.00 0.756 0.937
CDMA2000 BC1 | RTAP 153.6Kbps Left Side 1 600 1880 | 24.31 | 25.00 1.172 | -0.04 | 0.304 0.356
CDMA2000 BC1 | RTAP 153.6Kbps | Bottom Side 1 600 1880 | 24.31 | 25.00 1.172 | -0.01 | 0.681 0.798

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456 / FAX : 886-3-328-4978
FCC ID : SRQ-ZTEN9516

Page 42 of 56

Issued Date : Jul. 29, 2014

Form version. : 140422




FCC SAR Test Report Report No. : FA461401

<LTE SAR>

Average Tune-Up Tune-up Power Measured Reported

Sie ot postion () ' (g Feye Lmi Sealn By gSan e

LTE Band 12 | 10M |QPSK| 1 0 Front 1 23095 707.5]| 24.49 25.00 1.125 0.00 0.405 0.455
LTE Band 12 | 10M [ QPSK | 25 0 Front 1 [23095] 707.5| 23.37 24.00 1.156 | -0.03 0.329 0.380
LTE Band 12 | 10M |QPSK| 1 0 Back 1 23095 707.5]| 24.49 25.00 1.125 | -0.05 0.482 0.542
LTE Band 12 | 10M [ QPSK | 25 0 Back 1 |23095| 707.5| 23.37 24.00 1.156 0.04 0.392 0.453
11 | LTEBand 12 | 10M [QPSK | 1 0 Right Side | 1 |23095| 707.5 | 24.49 25.00 1.125 | -0.04 0.484 0.544
LTE Band 12 | 10M | QPSK | 25 0 Right Side | 1 [23095] 707.5 | 23.37 24.00 1.156 | -0.06 0.393 0.454
LTE Band 12 | 10M |QPSK| 1 0 Bottom Side| 1 |23095| 707.5 | 24.49 25.00 1.125 | -0.06 0.303 0.341
LTE Band 12 | 10M | QPSK | 25 0 Bottom Side| 1 |23095| 707.5 | 23.37 24.00 1.156 | -0.11 0.257 0.297
LTE Band 17 | 10M | QPSK | 1 0 Front 1 [23790( 710 24.66 25.00 1.081 | -0.03 0.475 0.514
LTE Band 17 | 10M [ QPSK | 25 0 Front 1 [23790( 710 23.67 24.00 1.079 | -0.02 0.372 0.401
LTE Band 17 | 10M |QPSK| 1 0 Back 1 [23790( 710 24.66 25.00 1.081 | -0.06 0.517 0.559
LTE Band 17 | 10M | QPSK | 25 0 Back 1 [23790( 710 23.67 24.00 1.079 | -0.06 0.352 0.380
12 [ LTEBand 17 | 10M |QPSK| 1 0 Right Side | 1 |23790| 710 24.66 25.00 1.081 | -0.02 0.526 0.569
LTE Band 17 | 10M | QPSK | 25 0 Right Side 1 [23790( 710 23.67 24.00 1.079 | -0.04 0.41 0.442
LTE Band 17 |10M |QPSK| 1 0 Bottom Side| 1 |23790| 710 24.66 25.00 1.081 | -0.05 0.372 0.402
LTE Band 17 | 10M | QPSK | 25 0 Bottom Side| 1 |23790| 710 23.67 24.00 1.079 | -0.07 0.327 0.353
LTEBand5 |10M|QPSK]| 1 0 Front 1 [20525] 836.5 | 22.97 23.50 1.130 | -0.01 0.208 0.235
LTEBand5 |10M | QPSK| 25 0 Front 1 |20525|836.5 ] 21.95 22.50 1.135 0.02 0.163 0.185
13 | LTEBand 5 |10M|QPSK| 1 0 Back 1 |[20525] 836.5 | 22.97 23.50 1.130 0.01 0.357 0.403
LTEBand5 |10M | QPSK| 25 0 Back 1 |20525|836.5 | 21.95 22.50 1.135 0.03 0.279 0.317
LTEBand 5 |10M|QPSK]| 1 0 Right Side | 1 [20525] 836.5 | 22.97 23.50 1.130 | -0.02 0.224 0.253
LTEBand5 |10M | QPSK| 25 0 Right Side | 1 [20525] 836.5 | 21.95 22.50 1.135 | -0.05 0.168 0.191
LTEBand5 |10M|QPSK]| 1 0 Top Side 1 |20525|836.5| 22.97 23.50 1.130 0.01 0.142 0.160
LTEBand5 |10M | QPSK| 25 0 Top Side 1 |20525(836.5 | 21.95 22.50 1.135 0.01 0.113 0.128
LTE Band 4 |20M [ QPSK 0 Front 1 |20175(1732.5] 24.73 25.50 1.194 0.01 0.843 1.007
LTE Band 4 | 20M | QPSK 0 Front 1 [20050| 1720 | 24.49 25.50 1.262 | -0.01 0.841 1.061
LTE Band 4 |20M [ QPSK 0 Front 1 |20300| 1745 | 24.57 25.50 1.239 0.00 0.813 1.007
LTE Band 4 |20M [QPSK| 50 0 Front 1 |20175]1732.5] 23.59 24.50 1.233 0.02 0.720 0.888
LTE Band 4 |20M | QPSK | 50 0 Front 1 20050 1720 | 23.42 24.50 1.282 0.00 0.754 0.967
LTE Band 4 |20M [QPSK| 50 0 Front 1 [20300)] 1745 | 23.55 24.50 1.245 | -0.01 0.718 0.894
LTE Band 4 |20M | QPSK | 100 0 Front 1 |20175(1732.5] 23.68 24.50 1.208 0.00 0.677 0.818
LTE Band 4 |20M [ QPSK 0 Back 1 |20175]1732.5] 24.73 25.50 1.194 0.00 0.949 1.133
LTE Band 4 | 20M | QPSK 0 Back 1 20050 1720 | 24.49 25.50 1.262 0.02 0.932 1.176
14 | LTEBand 4 | 20M | QPSK 0 Back 1 20300 1745 | 24.57 25.50 1.239 | -0.01 0.986 1.221
LTE Band 4 | 20M | QPSK | 50 0 Back 1 |20175(1732.5] 23.59 24.50 1.233 0.02 0.762 0.940
LTE Band 4 |20M [QPSK| 50 0 Back 1 20050 1720 | 23.42 24.50 1.282 0.02 0.790 1.013
LTE Band 4 | 20M | QPSK | 50 0 Back 1 20300 1745 | 23.55 24.50 1.245 0.00 0.757 0.942
LTE Band 4 |20M | QPSK | 100 0 Back 1 120175(1732.5|] 23.68 24.50 1.208 | -0.01 0.781 0.943
LTEBand 4 |20M |QPSK| 1 0 Right Side 1 [20175|1732.5] 24.73 25.50 1.194 0.01 0.416 0.497
LTE Band 4 | 20M | QPSK | 50 0 Right Side | 1 [20175]1732.5] 23.59 24.50 1.233 0.07 0.332 0.409
LTEBand 4 |20M |QPSK]| 1 0 Bottom Side| 1 |20175|1732.5| 24.73 25.50 1.194 0.02 0.289 0.345
LTE Band 4 | 20M | QPSK | 50 0 Bottom Side| 1 |20175|1732.5| 23.59 24.50 1.233 0.02 0.243 0.300
LTEBand 2 |20M |[QPSK]| 1 49 Front 1 [18900| 1880 | 23.99 24.50 1.125 | -0.07 0.556 0.625
LTEBand 2 |20M | QPSK | 50 49 Front 1 118900 1880 | 23.03 23.50 1.114 0.02 0.547 0.610
15 | LTEBand 2 |20M |QPSK| 1 49 Back 1 [18900| 1880 | 23.99 24.50 1.125 | -0.02 0.620 0.697
LTEBand 2 |20M | QPSK | 50 49 Back 1 118900 1880 | 23.03 23.50 1.114 | -0.04 0.591 0.659
LTEBand 2 |20M |[QPSK| 1 49 Right Side 1 (18900 1880 | 23.99 24.50 1.125 | -0.05 0.421 0.473
LTE Band 2 | 20M | QPSK | 50 49 Right Side 1 [18900| 1880 | 23.03 23.50 1.114 0.04 0.387 0.431
LTEBand 2 |20M |QPSK]| 1 49 |Bottom Side| 1 |18900| 1880 | 23.99 24.50 1.125 0.03 0.494 0.556
LTE Band 2 | 20M | QPSK | 50 49 |Bottom Side| 1 |18900 1880 | 23.03 23.50 1.114 | -0.01 0.465 0.518
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<DTS WLAN SAR>

Average Tune-Up Tune-up Power Measured Reported

Test Freq. foo] . )

= Power Limit Scaling Drift 1g SAR 1g SAR

FESlE (MH2)  4Bm)  (dBm) Factor (dB)  (Wikg) (Wikg)

WLAN2.4GHz | 802.11b 1Mbps Front 1 6 2437 15.47 15.50 1.007 | -0.14 | 0.00873 0.009

16 | WLAN2.4GHz | 802.11b 1Mbps Back 1 6 2437 15.47 15.50 1.007 | -0.13 0.052 0.052
WLAN2.4GHz | 802.11b 1Mbps Left Side 1 6 2437 15.47 15.50 1.007 | -0.16 0.039 0.039
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15.3 Body Worn Accessory SAR

<CDMA SAR>
B e Gm g men A TRD TS monr M o
| (dBm) (dBm) Factor (dB) (W/kg) (W/kg)
CDMA2000 BCO IXRTT RC3 SO32 Front 1.5 |1013]| 824.7 | 25.42 25.50 1.019 -0.03 0.614 0.625
17 CDMA2000 BCO 1IXRTT RC3 SO32 Back 1.5 |1013| 824.7 | 25.42 25.50 1.019 -0.03 0.639 0.651
CDMA2000 BCO RETAP 4096 bits Back 1.5 |1013| 824.7 | 25.37 25.50 1.030 0.04 0.499 0.514

CDMA2000 BC1 1IXRTT RC3 SO32 Front 15| 600 | 1880 | 24.44 25.00 1.138 | -0.07 0.364 0.414
18 CDMA2000 BC1 1XRTT RC3 SO32 Back 1.5 | 600 | 1880 | 24.44 25.00 1.138 | -0.06 0.410 0.466
CDMA2000 BC1 RETAP 4096 bits Back 1.5 | 600 | 1880 | 24.33 25.00 1.167 | -0.09 0.398 0.464

<LTE SAR>

Average Tune-Up Tune-up Power Measured Reported
Power Limit Scaling Drift 1g SAR 1g SAR
(dBm) (dBm) Factor (dB) (Wikg) (Wikg)

RB RB Test Freq.

Size offset Position : (MHz)

LTE Band 12 | 10M |QPSK| 1 0 Front 15123095 707.5 | 24.49 | 25.00 1.125 | -0.02 0.423 0.476
LTE Band 12 | 10M [ QPSK | 25 0 Front 1.5(23095| 707.5 | 23.37 | 24.00 1.156 | -0.05 0.343 0.397
19 | LTE Band 12 | 10M |QPSK | 1 0 Back 15123095 707.5 | 24.49 | 25.00 1.125 | -0.04 0.446 0.502
LTE Band 12 | 10M [ QPSK| 25 0 Back 1.5(23095| 707.5 | 23.37 | 24.00 1.156 | -0.01 0.363 0.420
LTE Band 17 | 10M |QPSK| 1 0 Front 15123790 710 | 24.66 | 25.00 1.081 | 0.07 0.434 0.469
LTE Band 17 | 10M [ QPSK| 25 0 Front 1.5(23790| 710 | 23.67 | 24.00 1.079 | -0.02 0.337 0.364
20 | LTEBand 17 | 10M |QPSK | 1 0 Back 15(23790| 710 | 24.66 | 25.00 1.081 | -0.01 0.468 0.506
LTE Band 17 | 10M [ QPSK| 25 0 Back 15(23790| 710 | 23.67 | 24.00 1.079 | -0.06 0.363 0.392
LTEBand5 |10M|QPSK| 1 0 Front 1.5[20525| 836.5 [ 22.97 | 23.50 1.130 | -0.03 0.171 0.193
LTEBand 5 |10M [QPSK| 25 0 Front 1.5[20525]836.5 | 21.95 | 22.50 1.135 | 0.02 0.126 0.143
21 | LTEBand 5 |10M |QPSK| 1 0 Back 1.5[20525| 836.5 | 22.97 | 23.50 1.130 | -0.06 0.250 0.282
LTEBand 5 |10M |[QPSK| 25 0 Back 1.5]20525]836.5 | 21.95 | 22.50 1.135 | -0.04 0.190 0.216
LTEBand4 |20M|QPSK| 1 0 Front 1.5(20175|1732.5( 24.73 | 25.50 1.194 | -0.06 0.585 0.698
LTE Band 4 | 20M [ QPSK| 50 0 Front 1.5[20175]1732.5( 23.59 | 24.50 1.233 | -0.06 0.465 0.573
22 | LTEBand 4 |20M |QPSK| 1 0 Back 1.5[20175|1732.5( 24.73 | 25.50 1.194 | -0.03 0.629 0.751
LTE Band 4 | 20M [ QPSK| 50 0 Back 1.5(20175]1732.5| 23.59 | 24.50 1.233 | -0.06 0.505 0.623
LTEBand 2 |20M |QPSK| 1 49 Front 1.5(18900| 1880 | 23.99 | 24.50 1.125 | -0.06 0.293 0.330
LTE Band 2 | 20M [ QPSK| 50 49 Front 1.5[18900| 1880 | 23.03 | 23.50 1.114 | -0.07 0.318 0.354
23 | LTEBand 2 [20M |QPSK| 1 49 Back 1.5(18900| 1880 | 23.99 | 24.50 1.125 | -0.06 0.371 0.417
LTEBand 2 |20M | QPSK| 50 49 Back 15118900 1880 | 23.03 | 23.50 1.114 | -0.03 0.348 0.388

<DTS WLAN SAR>

Average Tune-Up Tune-up Power Measured Reported

Test Freq. . . .
o . Power Limit Scaling Drift 1g SAR 1g SAR
e (MH2)  (4Bm)  (@Bm) Factor (dB)  (Wkg)  (Wikg)
WLAN2.4GHz 802.11b IMbps | Front | 15 | 6 | 2437 | 15.47 | 1550 | 1.007 | 0.17 | 0.00421 | 0.004
24 WLANZ2.4GHz 802.11b 1Mbps | Back | 15 | 6 | 2437 | 15.47 | 1550 | 1.007 | -0.09 | 0.024 | 0.024
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15.4 Repeated SAR Measurement

gand | BW | woe B RE . Test - Ga g fre ROl UL SOing Trin g SAR Rato 19 SAR
(dBm) (dBm)  Factor (dB) (Wikg) (Wikg)
1st LTE Band 5 10M | QPSK 1 0 Left Cheek - 20450 829 22.96 23.50 1.132 -0.16 0.819 1 0.927
2nd LTE Band 5 10M QPSK 1 0 Left Cheek - 20450| 829 22.96 23.50 1.132 0.03 0.781 1.049 0.884
1st LTE Band 4 20M | QPSK 1 0 Back 1 ]20300| 1745 24.57 25.50 1.239 -0.01 0.986 1 1.221
2nd LTE Band 4 20M QPSK 1 0 Back 1 20300| 1745 24.57 25.50 1.239 0.09 0.930 1.060 1.152

General Note:

1. Per KDB 865664 D01v01r03, for each frequency band, repeated SAR measurement is required only when the
measured SAR is 20.8W/kg

2. Per KDB 865664 D01v01r03, if the ratio among the repeated measurement is < 1.2 and the measured SAR
<1.45W/kg, only one repeated measurement is required.

3. The ratio is the difference in percentage between original and repeated measured SAR.

4. All measurement SAR result is scaled-up to account for tune-up tolerance and is compliant.
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16. Simultaneous Transmission Analysis

CDMA LTE multi-mode Digital Mobile Phone
NO. Simultaneous Transmission Configurations
Body-worn Hotspot

1. ‘CDMA(Voice) + LTE(Data) + WLAN2.4GHz(data)

2. \CDMA((Voice) + LTE(Data) + Bluetooth(data)
3. |CDMA((Voice) + LTE(Data)

4. |CDMA((Voice) + WLAN2.4GHz(data)

5. |CDMA((Voice) + Bluetooth(data)

6. \CDMA(Data) + WLAN2.4GHz(data) 2.4GHz Hotspot
U LTE(Data) + WLAN2.4GHz(data) Yes Yes Yes 2.4GHz Hotspot
8. ‘CDMA(Data) + Bluetooth(data) Yes Yes Yes Bluetooth Tethering
9. \LTE(Data) + Bluetooth(data) Yes Yes Yes Bluetooth Tethering

General Note:

1. This device 2.4GHz WLAN supports Hotspot operation.

2. WLAN and Bluetooth share the same antenna, and cannot transmit simultaneously.

3. For Head and Body-worn simultaneously analysis, since the SAR summation of 3 transmitters can cover others
combination of 2 transmitters, therefore in this section did not additional to evaluate 2TX combination of
simultaneously transmission.

The reported SAR summation is calculated based on the same configuration and test position.

5. Per KDB 447498 D01v05r02, simultaneous transmission SAR is compliant if,

i) Scalar SAR summation < 1.6W/kg.

ii) SPLSR = (SAR1 + SAR2)"1.5 / (min. separation distance, mm), and the peak separation distance is determined
from the square root of [(x1-x2)2 + (y1-y2)2 + (z1-z2)2], where (x1, y1, z1) and (x2, y2, z2) are the coordinates of
the extrapolated peak SAR locations in the zoom scan.

iii) If SPLSR < 0.04, simultaneously transmission SAR measurement is not necessary.

iv) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg.

6. For simultaneous transmission analysis, Bluetooth SAR is estimated per KDB 447498 D01v05r02 based on the
formula below.

i) (max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)]-[/ f(GHz)/x] W/kg
for test separation distances < 50 mm; where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

ii) When the minimum separation distance is < 5mm, the distance is used 5mm to determine SAR test exclusion.

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

»

Bluetooth Exposure Position Hotspot Body worn

Max Power Test separation 10 mm 15 mm

1dBm Estimated SAR (W/kg) 0.042 W/kg 0.021W/kg 0.014 W/kg
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16.1 Head Exposure Conditions

<WWAN + WLAN>

WWAN PCE WWAN PCE WLAN2.4GHz DTS \
Exposure Position Band WW,XEX:SAR Band wwl\ﬁilx'sAR UEYS
an an
(Wikg) Wikg) WLAN SAR (W/kg)
Right Cheek 0.426 0.456 0.019 0.90
Right Tilted 0.234 0.316 0.002 0.55
9 LTE Band 12 CDMA2000
Left Cheek 0.356 BCO 0.540 0.024 0.92
Left Tilted 0.234 0.328 0.001 0.56
Right Cheek 0.463 0.456 0.019 0.94
Right Tilted 0.247 0.316 0.002 0.57
g LTE Band 17 CDMA2000
Left Cheek 0.380 BCO 0.540 0.024 0.94
Left Tilted 0.249 0.328 0.001 0.58
Right Cheek 0.430 0.456 0.019 0.91
Right Tilted 0.339 0.316 0.002 0.66
g LTE Band 5 CDMA2000
Left Cheek 0.927 BCO 0.540 0.024 1.49
Left Tilted 0.623 0.328 0.001 0.95
Right Cheek 0.901 0.456 0.019 1.38
Right Tilted 0.436 0.316 0.002 0.75
g LTE Band 4 CDMA2000
Left Cheek 0.511 BCO 0.540 0.024 1.08
Left Tilted 0.474 0.328 0.001 0.80
Right Cheek 0.691 0.456 0.019 1.17
Right Tilted 0.278 0.316 0.002 0.60
g LTE Band 2 CDMA2000
Left Cheek 0.277 BCO 0.540 0.024 0.84
Left Tilted 0.246 0.328 0.001 0.58
Right Cheek 0.426 0.271 0.019 0.72
Right Tilted 0.234 0.179 0.002 0.42
g LTE Band 12 CDMA2000
Left Cheek 0.356 BC1 0.397 0.024 0.78
Left Tilted 0.234 0.138 0.001 0.37
Right Cheek 0.463 0.271 0.019 0.75
Right Tilted 0.247 0.179 0.002 0.43
g LTE Band 17 CDMA2000
Left Cheek 0.380 BC1 0.397 0.024 0.80
Left Tilted 0.249 0.138 0.001 0.39
Right Cheek 0.430 0.271 0.019 0.72
Right Tilted 0.339 0.179 0.002 0.52
g LTE Band 5 CDMA2000
Left Cheek 0.927 BC1 0.397 0.024 1.35
Left Tilted 0.623 0.138 0.001 0.76
Right Cheek 0.901 0.271 0.019 1.19
Right Tilted 0.436 0.179 0.002 0.62
g LTE Band 4 CDMA2000
Left Cheek 0.511 BC1 0.397 0.024 0.93
Left Tilted 0.474 0.138 0.001 0.61
Right Cheek 0.691 0.271 0.019 0.98
Right Tilted 0.278 0.179 0.002 0.46
g LTE Band 2 CDMA2000
Left Cheek 0.277 BC1 0.397 0.024 0.70
Left Tilted 0.246 0.138 0.001 0.39
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<WWAN + Bluetooth>

WWAN PCE WWAN PCE Bluetooth DSS
Exposure Position Max. Max. Max
Band WWAN SAR Band WWANSAR e (Wikg)
(W/kg) (W/kg) 9
Right Cheek 0.426 0.456 0.042 0.92
Right Tilted 0.234 0.316 0.042 0.59
g LTE Band 12 CDMA2000
Left Cheek 0.356 BCO 0.540 0.042 0.94
Left Tilted 0.234 0.328 0.042 0.60
Right Cheek 0.463 0.456 0.042 0.96
Right Tilted 0.247 0.316 0.042 0.61
g LTE Band 17 CDMA2000
Left Cheek 0.380 BCO 0.540 0.042 0.96
Left Tilted 0.249 0.328 0.042 0.62
Right Cheek 0.430 0.456 0.042 0.93
Right Tilted 0.339 0.316 0.042 0.70
g LTE Band 5 CDMA2000
Left Cheek 0.927 BCO 0.540 0.042 151
Left Tilted 0.623 0.328 0.042 0.99
Right Cheek 0.901 0.456 0.042 1.40
Right Tilted 0.436 0.316 0.042 0.79
g LTE Band 4 CDMA2000
Left Cheek 0.511 BCO 0.540 0.042 1.09
Left Tilted 0.474 0.328 0.042 0.84
Right Cheek 0.691 0.456 0.042 1.19
Right Tilted 0.278 0.316 0.042 0.64
g LTE Band 2 CDMA2000
Left Cheek 0.277 BCO 0.540 0.042 0.86
Left Tilted 0.246 0.328 0.042 0.62
Right Cheek 0.426 0.271 0.042 0.74
Right Tilted 0.234 0.179 0.042 0.46
g LTE Band 12 CDMA2000
Left Cheek 0.356 BC1 0.397 0.042 0.80
Left Tilted 0.234 0.138 0.042 0.41
Right Cheek 0.463 0.271 0.042 0.78
Right Tilted 0.247 0.179 0.042 0.47
g LTE Band 17 CDMA2000
Left Cheek 0.380 BC1 0.397 0.042 0.82
Left Tilted 0.249 0.138 0.042 0.43
Right Cheek 0.430 0.271 0.042 0.74
Right Tilted 0.339 0.179 0.042 0.56
g LTE Band 5 CDMA2000
Left Cheek 0.927 BC1 0.397 0.042 1.37
Left Tilted 0.623 0.138 0.042 0.80
Right Cheek 0.901 0.271 0.042 1.21
Right Tilted 0.436 0.179 0.042 0.66
g LTE Band 4 CDMA2000
Left Cheek 0.511 BC1 0.397 0.042 0.95
Left Tilted 0.474 0.138 0.042 0.65
Right Cheek 0.691 0.271 0.042 1.00
Right Tilted 0.278 0.179 0.042 0.50
g LTE Band 2 CDMA2000
Left Cheek 0.277 BC1 0.397 0.042 0.72
Left Tilted 0.246 0.138 0.042 0.43
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16.2 Hotspot Exposure Conditions
<WWAN + WLAN>

WWAN PCE | WLAN2.4GHz DTS
Exposure Position Max.

i WVE’V@Z‘(;AR WLAN hsAZ)F(e' (Wikg)
Front 0.624 0.009 0.63
Back 0.664 0.052 0.72
Left side CDMA2000 BCO 0.582 0.039 0.62
Bottom side 0.310 0.31
Front 0.746 0.009 0.76
Back 0.937 0.052 0.99
Left side CDMA2000 BCL 0.356 0.039 0.40
Bottom side 0.798 0.80
Front 0.455 0.009 0.46
Back 0.542 0.052 0.59
Left side LTE Band 12 0.039 0.04
Right side 0.544 0.54
Bottom side 0.341 0.34
Front 0.514 0.009 0.52
Back 0.559 0.052 0.61
Left side LTE Band 17 0.039 0.04
Right side 0.569 0.57
Bottom side 0.402 0.40
Front 0.235 0.009 0.24
Back 0.403 0.052 0.46
Left side LTE Band 5 0.039 0.04
Right side 0.253 0.25
Top side 0.160 0.16
Front 1.061 0.009 1.07
Back 1.221 0.052 1.27
Left side LTE Band 4 0.039 0.04
Right side 0.497 0.50
Bottom side 0.345 0.35
Front 0.625 0.009 0.63
Back 0.697 0.052 0.75
Left side LTE Band 2 0.039 0.04
Right side 0.473 0.47
Bottom side 0.556 0.56
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<WWAN + Bluetooth>

WWAN PCE Bluetooth DSS
Exposure Position Max.

i WVE/V,?};\Il(gS)AR Bluetootr,:/ngR (Wikg)
Front 0.624 0.021 0.65
Back 0.664 0.021 0.69
Left side CDMAZ000 BCO 0.582 0.021 0.60
Bottom side 0.310 0.31
Front 0.746 0.021 0.77
Back 0.937 0.021 0.96
Left side CDMA2000 BCL 0.356 0.021 0.38
Bottom side 0.798 0.80
Front 0.455 0.021 0.48
Back 0.542 0.021 0.56
Left side LTE Band 12 0.021 0.02
Right side 0.544 0.54
Bottom side 0.341 0.34
Front 0.514 0.021 0.54
Back 0.559 0.021 0.58
Left side LTE Band 17 0.021 0.02
Right side 0.569 0.57
Bottom side 0.402 0.40
Front 0.235 0.021 0.26
Back 0.403 0.021 0.42
Left side LTE Band 5 0.021 0.02
Right side 0.253 0.25
Top side 0.160 0.16
Front 1.061 0.021 1.08
Back 1.221 0.021 1.24
Left side LTE Band 4 0.021 0.02
Right side 0.497 0.50
Bottom side 0.345 0.35
Front 0.625 0.021 0.65
Back 0.697 0.021 0.72
Left side LTE Band 2 0.021 0.02
Right side 0.473 0.47
Bottom side 0.556 0.56
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16.3 Body-Worn Accessory Exposure Conditions

< WWAN + WLAN >

WWAN PCE WWAN PCE WLAN2.4GHz DTS \
Exposure Position Band WWIXI\?IX:SAR Band WWl\Afl\ﬁIX.SAR UEYS
an an
(Wikg) Wikg) WLAN SAR (W/kg)
Front 0.476 0.625 0.004 1.11
LTE Band 12 CDMA2000
Back 0.502 BCO 0.651 0.024 1.18
Front 0.469 0.625 0.004 1.10
LTE Band 17 CDMA2000
Back 0.506 BCO 0.651 0.024 1.18
Front 0.193 0.625 0.004 0.82
LTE Band 5 CDMA2000
Back 0.282 BCO 0.651 0.024 0.96
Front 0.698 0.625 0.004 1.33
LTE Band 4 CDMA2000
Back 0.751 BCO 0.651 0.024 1.43
Front 0.354 0.625 0.004 0.98
LTE Band 2 CDMA2000
Back 0.417 BCO 0.651 0.024 1.09
Front 0.476 0.414 0.004 0.89
LTE Band 12 CDMA2000
Back 0.502 BC1 0.466 0.024 0.99
Front 0.469 0.414 0.004 0.89
LTE Band 17 CDMA2000
Back 0.506 BC1 0.466 0.024 1.00
Front 0.193 0.414 0.004 0.61
LTE Band 5 CDMA2000
Back 0.282 BC1 0.466 0.024 0.77
Front 0.698 0.414 0.004 1.12
LTE Band 4 CDMA2000
Back 0.751 BC1 0.466 0.024 1.24
Front 0.354 0.414 0.004 0.77
LTE Band 2 CDMA2000
Back 0.417 BC1 0.466 0.024 0.91
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<WWAN + Bluetooth>

WWAN PCE WWAN PCE Bluetooth DSS
Exposure Position Max. Max. Max
Band WWAN SAR Band WWANSAR e (Wikg)
(W/kg) (W/kg) 9
Front 0.476 0.625 0.014 1.12
LTE Band 12 CDMA2000
Back 0.502 BCO 0.651 0.014 1.17
Front 0.469 0.625 0.014 1.11
LTE Band 17 CDMA2000
Back 0.506 BCO 0.651 0.014 1.17
Front 0.193 0.625 0.014 0.83
LTE Band 5 CDMA2000
Back 0.282 BCO 0.651 0.014 0.95
Front 0.698 0.625 0.014 1.34
LTE Band 4 CDMA2000
Back 0.751 BCO 0.651 0.014 1.42
Front 0.354 0.625 0.014 0.99
LTE Band 2 CDMA2000
Back 0.417 BCO 0.651 0.014 1.08
Front 0.476 0.414 0.014 0.90
LTE Band 12 CDMA2000
Back 0.502 BC1 0.466 0.014 0.98
Front 0.469 0.414 0.014 0.90
LTE Band 17 CDMA2000
Back 0.506 BC1 0.466 0.014 0.99
Front 0.193 0.414 0.014 0.62
LTE Band 5 CDMA2000
Back 0.282 BC1 0.466 0.014 0.76
Front 0.698 0.414 0.014 1.13
LTE Band 4 CDMA2000
Back 0.751 BC1 0.466 0.014 1.23
Front 0.354 0.414 0.014 0.78
LTE Band 2 CDMA2000
Back 0.417 BC1 0.466 0.014 0.90

Test Engineer : Ken Li and Aaron Chen

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456 / FAX : 886-3-328-4978 Issued Date : Jul. 29, 2014
FCC ID : SRQ-ZTEN9516 Page 53 of 56 Form version. : 140422



FCC SAR Test Report Report No. : FA461401

17. Uncertainty Assessment

The component of uncertainly may generally be categorized according to the methods used to evaluate them. The
evaluation of uncertainly by the statistical analysis of a series of observations is termed a Type An evaluation of
uncertainty. The evaluation of uncertainty by means other than the statistical analysis of a series of observation is
termed a Type B evaluation of uncertainty. Each component of uncertainty, however evaluated, is represented by an
estimated standard deviation, termed standard uncertainty, which is determined by the positive square root of the
estimated variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for treating data. This
includes calculating the standard deviation of the mean of a series of independent observations; using the method of
least squares to fit a curve to the data in order to estimate the parameter of the curve and their standard deviations; or
carrying out an analysis of variance in order to identify and quantify random effects in certain kinds of measurement.

A type B evaluation of standard uncertainty is typically based on scientific judgment using all of the relevant
information available. These may include previous measurement data, experience, and knowledge of the behavior
and properties of relevant materials and instruments, manufacture’s specification, data provided in calibration reports
and uncertainties assigned to reference data taken from handbooks. Broadly speaking, the uncertainty is either
obtained from an outdoor source or obtained from an assumed distribution, such as the normal distribution,
rectangular or triangular distributions indicated in table below.

Uncertainty Distributions Normal Rectangular Triangular U-Shape
Multi-plying Factor® 1/k® 13 16 11?2
(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of

variations in the measured quantity
(b) kis the coverage factor
Table 14.1. Standard Uncertainty for Assumed Distribution

The combined standard uncertainty of the measurement result represents the estimated standard deviation of the
result. It is obtained by combining the individual standard uncertainties of both Type A and Type B evaluation using
the usual “root-sum-squares” (RSS) methods of combining standard deviations by taking the positive square root of
the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result within which
the measured value is confidently believed to lie. It is obtained by multiplying the combined standard uncertainty by a
coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a coverage factor allows the true value of a
measured quantity to be specified with a defined probability within the specified uncertainty range. For purpose of this
document, a coverage factor two is used, which corresponds to confidence interval of about 95 %. The DASY
uncertainty Budget is shown in the following tables.
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Error Description Un(\:/zrltuaénty Dplrsg:)lzzltlllg] Divisor (fg;) (1((:)ig) Uﬁtca:r?:iﬁy Uitcae?r(tj:iLdty
(£%) (19) (109)
Measurement System
Probe Calibration 6.0 Normal 1 1 1 +6.0% +6.0%
Axial Isotropy 4.7 Rectangular V3 0.7 0.7 +19% +19%
Hemispherical Isotropy 9.6 Rectangular \3 0.7 0.7 +39% +3.9%
Boundary Effects 1.0 Rectangular 3 1 1 +0.6% +0.6 %
Linearity 4.7 Rectangular \3 1 1 +2.7% +2.7%
System Detection Limits 1.0 Rectangular 3 1 1 +0.6 % +0.6 %
Readout Electronics 0.3 Normal 1 1 1 +0.3% +0.3%
Response Time 0.8 Rectangular \3 1 1 +05% +05%
Integration Time 2.6 Rectangular V3 1 1 +15% +15%
RF Ambient Noise 3.0 Rectangular V3 1 1 +1.7% +1.7%
RF Ambient Reflections 3.0 Rectangular V3 1 1 +1.7% +1.7%
Probe Positioner 0.4 Rectangular \3 1 1 +0.2% +0.2%
Probe Positioning 2.9 Rectangular V3 1 1 +1.7% +1.7%
Max. SAR Eval. 1.0 Rectangular \3 1 1 +0.6 % +0.6 %
Test Sample Related
Device Positioning 29 Normal 1 1 +29% +29%
Device Holder 3.6 Normal 1 1 1 +3.6% +3.6%
Power Drift 5.0 Rectangular V3 1 1 +29% +29%
Phantom and Setup
Phantom Uncertainty 4.0 Rectangular \3 1 1 +23% +23%
Liquid Conductivity (Target) 5.0 Rectangular \3 0.64 0.43 +18% +1.2%
Liquid Conductivity (Meas.) 25 Normal 1 0.64 0.43 +1.6% +1.1%
Liquid Permittivity (Target) 5.0 Rectangular V3 0.6 0.49 +1.7% +1.4%
Liquid Permittivity (Meas.) 25 Normal 1 0.6 0.49 +15% +12%
Combined Standard Uncertainty +11.0% +10.8%
Coverage Factor for 95 % K=2
Expanded Uncertainty +22.0% +21.5%

Table 14.2. Uncertainty Budget for frequency range 300 MHz to 3 GHz
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Appendix A. Plots of System Performance Check

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13
System Check Head 750MHz_140713

DUT: D750V3-SN:1012

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1

Medium: HSL_750_140713 Medium parameters used: f = 750 MHz; 6 = 0.89 S/m; ¢ = 40.918; p =
1000 kg/m?®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(10.24, 10.24, 10.24); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 2.63 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 55.89 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 3.00 W/kg

SAR(1 g) = 2.09 W/kg; SAR(10 g) = 1.4 W/kg

Maximum value of SAR (measured) = 2.60 W/kg

dB
0

-2.m
-4.01
-6.02
-8.02

-10.03
0 dB = 2.60 W/kg = 4.15 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13
System Check Body 750MHz 140713

DUT: D750V3-SN:1012

Communication System:CW; Frequency: 750 MHz;Duty Cycle: 1:1

Medium: MSL_750_140713 Medium parameters used: f = 750 MHz; ¢ = 0.97 S/m; & = 54.633; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(9.89, 9.89, 9.89); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 2.74 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 54.17 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.12 W/kg

SAR(1 g) = 2.23 W/kg; SAR(10 g) = 1.53 W/kg

Maximum value of SAR (measured) = 2.72 W/kg

dB
0

-1.83
-3.67
-h.50
-7.34

-9.17
0 dB = 2.72 W/kg = 4.35 dBW/Kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14
System Check Body 750MHz 140714

DUT: D750V3-SN:1012

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1

Medium: MSL_750_140714 Medium parameters used: f = 750 MHz; 6 = 0.965 S/m; & = 54.349; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(9.89, 9.89, 9.89); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 2.79 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 54.91 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.19 W/kg

SAR(1 g) = 2.26 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 2.78 W/kg

dB
0

-1.82
-3.64
-5.46
-7.28

-9.10
0 dB = 2.78 W/kg = 4.44 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/12
System Check Head 835MHz 140712

DUT: D835V2-SN:499

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

Medium: HSL_850_ 140712 Medium parameters used: f = 835 MHz; 6 = 0.912 S/m; g = 40.642; p =
1000 kg/m?®

Ambient Temperature : 23.6 °C; Liquid Temperature : 22.6 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(6.18, 6.18, 6.18); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 2.92 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 58.04 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.70 W/kg

SAR(1 g) = 2.5 W/kg; SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 2.92 W/kg

dB
0

-2.09
-4.18
-b.28
-8.37

-10.46
0 dB = 2.92 W/kg = 4.65 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/12
System Check Body 835MHz 140712

DUT: D835V2-SN:499

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

Medium: MSL_850_ 140712 Medium parameters used: f = 835 MHz; ¢ = 0.963 S/m; & = 54.527; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(6.08, 6.08, 6.08); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 2.96 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 57.21 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.63 W/kg

SAR(1 g) = 2.52 W/kg; SAR(10 g) = 1.69 W/kg

Maximum value of SAR (measured) = 2.92 W/kg

dB
0

-1.97
-3.94
-h.90
-1.87

-9.84
0 dB = 2.92 W/kg = 4.65 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14
System Check Body 835MHz 140714

DUT: D835V2-SN:499

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

Medium: MSL_850_ 140714 Medium parameters used: f = 835 MHz; 6 = 0.964 S/m; g = 54.492; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(9.81, 9.81, 9.81); Calibrated: 2013/12/23;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 2.96 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 56.61 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.42 W/kg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 2.95 W/kg

dB
0

-1.98
-3.96
-5.93
-7.91

-9.89
0 dB = 2.95 W/kg = 4.70 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/11
System Check Head 1750MHz 140711

DUT: D1750V2-SN:1068

Communication System: CW; Frequency: 1750 MHz;Duty Cycle: 1:1

Medium: HSL_1750_140711 Medium parameters used: f = 1750 MHz; 6 = 1.389 S/m; ¢ = 39.795; p =
1000 kg/m?®

Ambient Temperature : 23.6 °C; Liquid Temperature : 22.6 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(5.26, 5.26, 5.26); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 11.5 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 93.16 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) = 9.04 W/kg; SAR(10 g) = 4.76 W/kg

Maximum value of SAR (measured) = 11.4 W/kg

dB
0

-3.49
-b.98
-10.48
-13.97

17.46
0 dB = 11.4 W/kg = 10.57 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/11
System Check Body 1750MHz_ 140711

DUT: D1750V2-SN:1068

Communication System: CW ; Frequency: 1750 MHz;Duty Cycle: 1:1

Medium: MSL_1750_140711 Medium parameters used: f = 1750 MHz; o = 1.546 S/m; &, = 51.729; p
= 1000 kg/m®

Ambient Temperature : 23.6 °C; Liquid Temperature : 22.6 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(4.91, 4.91, 4.91); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 11.0 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 81.41 V/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 14.4 W/kg

SAR(1 g) = 8.79 W/kg; SAR(10 g) = 4.76 W/kg

Maximum value of SAR (measured) = 11.0 W/kg

dB
0

-3.23
-b.46
-9.68
-12.91

-16.14
0 dB = 11.0 W/kg = 10.41 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14
System Check Body 1750MHz_ 140714

DUT: D1750V2-SN:1068

Communication System: CW ; Frequency: 1750 MHz;Duty Cycle: 1:1

Medium: MSL_1750_140714 Medium parameters used: f = 1750 MHz; o = 1.523 S/m; &, = 51.635; p
= 1000 kg/m®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(8.17, 8.17, 8.17); Calibrated: 2013/12/23,;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 12.3 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 92.84 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 14.5 W/kg

SAR(1 g) = 8.96 W/kg; SAR(10 g) = 4.94 W/kg

Maximum value of SAR (measured) = 12.1 W/kg

dB
0

-3.15
-6.31
-9.46
-12.62

-15.77
0dB = 12.1 W/kg = 10.83 dBW/Kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/11
System Check Head 1900MHz 140711

DUT: D1900V2-SN:5d041

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: HSL_1900_ 140711 Medium parameters used: f = 1900 MHz; 6 = 1.424 S/m; g = 40.641; p =
1000 kg/m?®

Ambient Temperature : 23.2 °C; Liquid Temperature : 22.2 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(5.08, 5.08, 5.08); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM-Right; Type: QD 000 P40 C; Serial: TP-1446

- Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 13.7 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 99.449 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 10.3 W/kg; SAR(10 g) = 5.42 W/kg

Maximum value of SAR (measured) = 12.8 W/kg

dB
0

-3.69
-f.39
-11.08
-14.78

-18.47
0 dB = 12.8 W/kg = 11.07 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13
System Check Head 1900MHz 140713

DUT: D1900V2-SN:5d041

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: HSL_1900_140713 Medium parameters used: f = 1900 MHz; 6 = 1.432 S/m; ¢ = 39.198; p =
1000 kg/m?®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3931; ConvF(8.4, 8.4, 8.4); Calibrated: 2013/9/10;

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

- Electronics: DAE3 Sn577; Calibrated: 2014/5/15

- Phantom: SAM LEFT; Type: QD0O00P40CD; Serial: TP:1718

- Measurement SW: DASY52, Version 52.8 (7);SEMCAD X Version 14.6.10 (7331)

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 15.0 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 101.8 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 10.5 W/kg; SAR(10 g) = 5.58 W/kg

Maximum value of SAR (measured) = 14.2 W/kg

dB
0

-3.53
-f.05
-10.58
-14.10

17.63
0 dB = 14.2 W/kg = 11.52 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/11
System Check Body 1900MHz 140711

DUT: D1900V2-SN:5d041

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: MSL_1900_140711 Medium parameters used: f = 1900 MHz; o = 1.533 S/m; & = 52.503; p
= 1000 kg/m®

Ambient Temperature : 23.3 °C; Liquid Temperature : 22.3 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(4.71, 4.71, 4.71); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM-Left; Type: QD 000 P40 C; Serial: TP-1478

- Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 13.0 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 93.423 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 9.81 W/kg; SAR(10 g) = 5.17 W/kg

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

dB
0

-3.68
-f.36
-11.03
-14.71

-18.39
0dB = 12.2 W/kg = 10.86 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13
System Check Body 1900MHz 140713

DUT: D1900V2-SN:5d041

Communication System:CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: MSL_1900_140713 Medium parameters used: f = 1900 MHz; ¢ = 1.569 S/m; &, = 51.573; p
= 1000 kg/m®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(4.71, 4.71, 4.71); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 12.9 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 106.4 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.1 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.28 W/kg

Maximum value of SAR (measured) = 12.7 W/kg

dB
0

-3.b8
-f.a7
-10.75
-14.34

17.92
0dB = 12.7 W/kg = 11.04 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14
System Check Body 1900MHz 140714

DUT: D1900V2-SN:5d041

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: MSL_1900_140714 Medium parameters used: f = 1900 MHz; o = 1.532 S/m; &, = 52.328; p
= 1000 kg/m®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(8.17, 8.17, 8.17); Calibrated: 2013/12/23,;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 15.1 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 103.6 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 18.0 W/kg

SAR(1 g) = 10.9 W/kg; SAR(10 g) = 5.79 W/kg

Maximum value of SAR (measured) = 15.0 W/kg

dB
0

-3.40
-b.80
-10.21
-13.61

-17.01
0 dB = 15.0 W/kg = 11.76 dBW/Kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14
System Check Head 2450MHz_140714

DUT: D2450V2-SN:924

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium: HSL_2450_ 140714 Medium parameters used: f = 2450 MHz; 6 = 1.841 S/m; ¢ = 38.166; p =
1000 kg/m?®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(7.29, 7.29, 7.29); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.200 mm, dy=1.200
mm
Maximum value of SAR (interpolated) = 19.4 W/kg

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

Reference Value = 101.7 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 25.2 W/kg

SAR(1 g) = 12.3 W/kg; SAR(10 g) = 5.75 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

dB
0

-4.00
-8.00
-12.00
-16.00

-20.00
0 dB = 18.7 W/kg = 12.72 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14
System Check Body 2450MHz 140714

DUT: D2450V2-SN:924

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium: MSL_2450_140714 Medium parameters used: f = 2450 MHz; 6 = 1.93 S/m; & = 53.269; p =
1000 kg/m?®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(7.42, 7.42, 7.42); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=1.200 mm, dy=1.200
mm
Maximum value of SAR (interpolated) = 20.1 W/kg

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

Reference Value = 99.65 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 26.2 W/kg

SAR(1 g) = 12.7 W/kg; SAR(10 g) = 5.89 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

dB
0

-4.43
-8.87
-13.30
-17.74

2217
0 dB = 19.3 W/kg = 12.86 dBW/kg
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Appendix B. Plots of High SAR Measurement

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/12

01_CDMA2000 BCO_1xRTT RC3 SO55_Left Cheek_Ch1013

Communication System: CDMA ; Frequency: 824.7 MHz;Duty Cycle: 1:1

Medium: HSL_850_140712 Medium parameters used: f = 824.7 MHz; 6 = 0.902 S/m; g = 40.712; p =
1000 kg/m?®

Ambient Temperature : 23.6 °C; Liquid Temperature : 22.6 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(6.18, 6.18, 6.18); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ch1013/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.586 W/kg

Configuration/Ch1013/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 25.84 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.660 W/kg

SAR(1 g) = 0.531 W/kg; SAR(10 g) = 0.410 W/kg

Maximum value of SAR (measured) = 0.577 W/kg

dB
0

-1.72
-3.45
5.7
-6.90

-8.62
0 dB = 0.577 W/kg = -2.39 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13

02_CDMA2000 BC1_1xRTT RC3 SO55_Left Cheek_Ch600

Communication System: CDMA ; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: HSL_1900_ 140713 Medium parameters used: f = 1880 MHz; 6 = 1.411 S/m; & = 39.3; p =
1000 kg/m?®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3931; ConvF(8.4, 8.4, 8.4); Calibrated: 2013/9/10;

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

- Electronics: DAE3 Sn577; Calibrated: 2014/5/15

- Phantom: SAM LEFT; Type: QD0O00P40CD; Serial: TP:1718

- Measurement SW: DASY52, Version 52.8 (7);SEMCAD X Version 14.6.10 (7331)

Configuration/Ch600/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.477 W/kg

Configuration/Ch600/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 17.99 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.524 W/kg

SAR(1 g) = 0.351 W/kg; SAR(10 g) = 0.222 W/kg

Maximum value of SAR (measured) = 0.436 W/kg

dB
0

-3.34
-b.68
-10.03
-13.37

-16.71
0 dB = 0.436 W/kg = -3.61 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13

03_LTE Band 12_10M_QPSK_1RB_00ffset Right Cheek_Ch23095

Communication System: LTE; Frequency: 707.5 MHz;Duty Cycle: 1:1

Medium: HSL_750_ 140713 Medium parameters used: f = 707.5 MHz; 6 = 0.867 S/m; &, = 41.841; p =
1000 kg/m?®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(10.24, 10.24, 10.24); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ch23095/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.423 W/kg

Configuration/Ch23095/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 22.42 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.438 W/kg

SAR(1 g) = 0.379 W/kg; SAR(10 g) = 0.307 W/kg

Maximum value of SAR (measured) = 0.414 W/kg

dB
0

-1.57
-3.14
-4.71
-6.28

-7.85
0 dB = 0.414 W/kg = -3.83 dBW/Kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13

04 LTE Band 17_10M_QPSK_IRB_00ffset_Right Cheek Ch23790

Communication System: LTE; Frequency: 710 MHz;Duty Cycle: 1:1

Medium: HSL_750_140713 Medium parameters used: f = 710 MHz; 6 = 0.87 S/m; ¢, = 41.819; p =
1000 kg/m?®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(10.24, 10.24, 10.24); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ch23790/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.471 W/kg

Configuration/Ch23790/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 23.12 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.507 W/kg

SAR(1 g) = 0.428 W/kg; SAR(10 g) = 0.345 W/kg

Maximum value of SAR (measured) = 0.459 W/kg

dB
0

-1.64
-3.27
-4.91
-6.54

-8.18
0 dB = 0.459 W/kg = -3.38 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/12

05 LTE Band 5 10M_QPSK 1RB_00ffset Left Cheek Ch20450

Communication System: LTE ; Frequency: 829 MHz;Duty Cycle: 1:1

Medium: HSL_850_ 140712 Medium parameters used: f = 829 MHz; ¢ = 0.906 S/m; & = 40.687; p =
1000 kg/m?®

Ambient Temperature : 23.6 °C; Liquid Temperature : 22.6 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(6.18, 6.18, 6.18); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ch20450/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 1.13 W/kg

Configuration/Ch20450/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 35.15 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 1.83 W/kg

SAR(1 g) = 0.819 W/kg; SAR(10 g) = 0.469 W/kg

Maximum value of SAR (measured) = 1.07 W/kg

dB
0

-4.16
-8.31
-12.47
-16.62

-20.78
0 dB = 1.07 W/kg = 0.29 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/11

06_LTE Band 4 20M_QPSK_1RB_0Offset Right Cheek_Ch20300

Communication System: LTE ; Frequency: 1745 MHz;Duty Cycle: 1:1

Medium: HSL_1750_140711 Medium parameters used: f = 1745 MHz; 6 = 1.385 S/m; ¢, = 39.812; p =
1000 kg/m?®

Ambient Temperature : 23.6 °C; Liquid Temperature : 22.6 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(5.26, 5.26, 5.26); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ch20300/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.905 W/kg

Configuration/Ch20300/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 25.63 VV/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.11 W/kg

SAR(1 g) = 0.727 W/kg; SAR(10 g) = 0.467 W/kg

Maximum value of SAR (measured) = 0.847 W/kg

dB
0

-3.76
-1.51
-11.27
-15.02

-18.78
0 dB = 0.847 W/kg = -0.72 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/11

07_LTE Band 2_20M_QPSK_1RB_490ffset_Right Cheek_Ch18900

Communication System: LTE; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: HSL_1900_140711 Medium parameters used: f = 1880 MHz; 6 = 1.406 S/m; g = 40.749; p =
1000 kg/m?®

Ambient Temperature : 23.2 °C; Liquid Temperature : 22.2 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(5.08, 5.08, 5.08); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM-Right; Type: QD 000 P40 C; Serial: TP-1446

- Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

Configuration/Ch18900/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.769 W/kg

Configuration/Ch18900/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 23.475 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.910 W/kg

SAR(1 g) = 0.614 W/kg; SAR(10 g) = 0.392 W/kg

Maximum value of SAR (measured) = 0.715 W/kg

dB
0

-3.81
-f.63
-11.44
-15.26

-19.07
0 dB = 0.715 W/Kg = -1.46 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

08_WLAN2.4GHz_802.11b 1Mbps_Left Cheek_Ch6

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: HSL_2450_ 140714 Medium parameters used: f = 2437 MHz; 6 = 1.828 S/m; ¢ = 38.232; p =
1000 kg/m?®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(7.29, 7.29, 7.29); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ché/Area Scan (91x131x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.101 W/kg

Configuration/Ché6/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 4.360 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.0420 W/kg

SAR(1 g) = 0.024 W/kg; SAR(10 g) = 0.00942 W/kg

Maximum value of SAR (measured) = 0.0386 W/kg

dB
0

-4.00
-8.00
-12.00
-16.00

-20.00
0 dB =0.0386 W/kg = -14.13 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/12

09 CDMA2000 BCO RTAP 153.6Kbps_Back lcm_Ch1013

Communication System: CDMA ; Frequency: 824.7 MHz;Duty Cycle: 1:1

Medium: MSL_850 140712 Medium parameters used: f = 824.7 MHz; 6 = 0.954 S/m; & = 54.63; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(6.08, 6.08, 6.08); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ch1013/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.711 W/kg

Configuration/Ch1013/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 28.21 VV/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 0.792 W/kg

SAR(1 g) = 0.655 W/kg; SAR(10 g) = 0.522 W/kg

Maximum value of SAR (measured) = 0.706 W/kg

dB
0

-1.43
-2.86
-4.30
-5.73

-f.16
0 dB = 0.706 W/kg = -1.51 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13

10_CDMA2000 BC1_RTAP 153.6Kbps_Back_lcm_Ch1175

Communication System:CDMA,; Frequency: 1908.75 MHz;Duty Cycle: 1:1

Medium: MSL_1900_140713 Medium parameters used: f = 1908.75 MHz; ¢ = 1.579 S/m; & = 51.555; p
= 1000 kg/m®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(4.71, 4.71, 4.71); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ch1175/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.959 W/kg

Configuration/Ch1175/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 24.92 VV/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.26 W/kg

SAR(1 g) = 0.756 W/kg; SAR(10 g) = 0.443 W/kg

Maximum value of SAR (measured) = 0.882 W/kg

dB
0

-3.06
-6.13
-9.19
-12.26

-15.32
0 dB = 0.882 Wi/kg = -0.55 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13

11_LTE Band 12_10M_QPSK_1RB_0Offset Right Side 1cm_Ch23095

Communication System:LTE; Frequency: 707.5 MHz;Duty Cycle: 1:1

Medium: MSL_750_140713 Medium parameters used: f = 707.5 MHz; 6 = 0.94 S/m; ¢, = 55.583; p =
1000 kg/m?®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(9.89, 9.89, 9.89); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ch23095/Area Scan (41x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.579 W/kg

Configuration/Ch23095/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 25.18 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.639 W/kg

SAR(1 g) = 0.484 W/kg; SAR(10 g) = 0.355 W/kg

Maximum value of SAR (measured) = 0.570 W/kg

dB
0

-1.5b6
-3.12
-4.67
-6.23

-7.79
0 dB = 0.570 W/kg = -2.44 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/13

12_LTE Band 17_10M_QPSK_1RB_0Offset Right Side 1cm_Ch23790

Communication System: LTE; Frequency: 710 MHz;Duty Cycle: 1:1

Medium: MSL_750_140713 Medium parameters used: f = 710 MHz; ¢ = 0.943 S/m; & = 55.554; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(9.89, 9.89, 9.89); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ch23790/Area Scan (41x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.630 W/kg

Configuration/Ch23790/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 26.19 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.693 W/kg

SAR(1 g) = 0.526 W/kg; SAR(10 g) = 0.385 W/kg

Maximum value of SAR (measured) = 0.621 W/kg

dB
0

-1.35
-2.70
-4.06
-5.41

-6.76
0 dB = 0.621 W/kg = -2.07 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/12

13 LTE Band 5 10M_QPSK 1RB 00ffset Back 1cm_Ch20525

Communication System: LTE ; Frequency: 836.5 MHz;Duty Cycle: 1:1

Medium: MSL_850_ 140712 Medium parameters used: f = 836.5 MHz; ¢ = 0.965 S/m; & = 54.508; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(6.08, 6.08, 6.08); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ch20525/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.412 W/kg

Configuration/Ch20525/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 20.98 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.522 W/kg

SAR(1 g) = 0.357 W/kg; SAR(10 g) = 0.246 W/kg

Maximum value of SAR (measured) = 0.405 W/kg

dB
0

=277
-h.b4
-8.30
-11.07

-13.84
0 dB = 0.405 W/kg = -3.93 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/11

14 LTE Band 4 20M_QPSK 1RB 00ffset Back 1cm_Ch20300

Communication System: LTE ; Frequency: 1745 MHz;Duty Cycle: 1:1

Medium: MSL_1750_140711 Medium parameters used: f = 1745 MHz; 6 = 1.539 S/m; &, = 51.745; p
= 1000 kg/m®

Ambient Temperature : 23.6 °C; Liquid Temperature : 22.6 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(4.91, 4.91, 4.91); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ch20300/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 1.22 W/kg

Configuration/Ch20300/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 28.60 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.59 W/kg

SAR(1 g) = 0.986 W/kg; SAR(10 g) = 0.633 W/kg

Maximum value of SAR (measured) = 1.17 W/kg

dB
0

-3.04
-6.09
913
-12.18

15.22
0 dB = 1.17 W/kg = 0.68 dBW/Kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/11

15 LTE Band 2 20M_QPSK 1RB 490ffset Back 1cm_Ch18900

Communication System: LTE; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: MSL_1900_140711 Medium parameters used: f = 1880 MHz; o = 1.514 S/m; &, = 52.563; p
= 1000 kg/m®

Ambient Temperature : 23.3 °C; Liquid Temperature : 22.3 ‘C

DASY5 Configuration:

- Probe: ES3DV3 - SN3270; ConvF(4.71, 4.71, 4.71); Calibrated: 2013/9/24;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn778; Calibrated: 2013/8/21

- Phantom: SAM-Left; Type: QD 000 P40 C; Serial: TP-1478

- Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

Configuration/Ch18900/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.763 W/kg

Configuration/Ch18900/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 23.050 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) = 0.620 W/kg; SAR(10 g) = 0.381 W/kg

Maximum value of SAR (measured) = 0.737 W/kg

dB
0

-3.07
-6.15
-9.22
-12.30

-15.37
0 dB = 0.737 W/kg = -1.33 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

16 WLAN2.4GHz 802.11b 1Mbps_Back 1cm_Ch6

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: MSL_2450_ 140714 Medium parameters used: f = 2437 MHz; 6 = 1.913 S/m; &, = 53.307; p
= 1000 kg/m®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(7.42, 7.42, 7.42); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ché/Area Scan (81x141x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0765 W/kg

Configuration/Ché6/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.358 VV/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 0.0940 W/kg

SAR(1 g) = 0.052 W/kg; SAR(10 g) = 0.026 W/kg

Maximum value of SAR (measured) = 0.0721 W/kg

dB
0

-2.00
-4.00
-6.00
-8.00

-10.00
0dB =0.0721 W/kg = -11.42 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

17_CDMA2000 BCO_1xRTT RC3 SO32_Back_1.5cm_Ch1013

Communication System: CDMA ; Frequency: 824.7 MHz;Duty Cycle: 1:1

Medium: MSL_850_ 140714 Medium parameters used: f = 824.7 MHz; ¢ = 0.955 S/m; & = 54.594; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(9.81, 9.81, 9.81); Calibrated: 2013/12/23;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ch1013/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.731 W/kg

Configuration/Ch1013/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 27.94 VV/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 0.776 W/kg

SAR(1 g) = 0.639 W/kg; SAR(10 g) = 0.503 W/kg

Maximum value of SAR (measured) = 0.720 W/kg

dB
0

-1.48
-2.96
-4.44
-h.92

-7.40
0 dB = 0.720 W/kg = -1.43 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

18 CDMA2000 BC1_1xRTT RC3 SO32_Back_1.5cm_Ch600

Communication System: CDMA ; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: MSL_1900_140714 Medium parameters used: f = 1880 MHz; o = 1.515 S/m; &, = 52.419; p
= 1000 kg/m®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(8.17, 8.17, 8.17); Calibrated: 2013/12/23,;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ch600/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.534 W/kg

Configuration/Ch600/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 18.99 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.601 W/kg

SAR(1 g) = 0.410 W/kg; SAR(10 g) = 0.255 W/kg

Maximum value of SAR (measured) = 0.517 W/kg

dB
0

-2.72
5.44
8.16
-10.88

-13.60
0 dB = 0.517 W/kg = -2.87 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

19 LTE Band 12_10M_QPSK 1RB 00ffset Back 1.5cm_Ch23095

Communication System: LTE ; Frequency: 707.5 MHz;Duty Cycle: 1:1

Medium: MSL_750_140714 Medium parameters used: f = 707.5 MHz; ¢ = 0.935 S/m; & = 55.306; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(9.89, 9.89, 9.89); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ch23095/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.500 W/kg

Configuration/Ch23095/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 23.51 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.528 W/kg

SAR(1 g) = 0.446 W/kg; SAR(10 g) = 0.354 W/kg

Maximum value of SAR (measured) = 0.495 W/kg

dB
0

-1.32
-2.64
-3.95
-h.27

-6.59
0 dB = 0.495 W/kg = -3.05 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

20 LTE Band 17_10M_QPSK 1RB_00ffset Back 1.5cm_Ch23790

Communication System: LTE ; Frequency: 710 MHz;Duty Cycle: 1:1

Medium: MSL_750_140714 Medium parameters used: f = 710 MHz; ¢ = 0.938 S/m; ¢ = 55.273; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(9.89, 9.89, 9.89); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ch23790/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.534 W/kg

Configuration/Ch23790/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 24.07 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.553 W/kg

SAR(1 g) = 0.468 W/kg; SAR(10 g) = 0.372 W/kg

Maximum value of SAR (measured) = 0.520 W/kg

dB
0

-1.33
-2.6b
-3.98
-5.31

-6.64
0 dB = 0.520 W/kg = -2.84 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

21 LTE Band 5 10M_QPSK 1RB _00ffset Back 1.5cm_Ch20525

Communication System: LTE; Frequency: 836.5 MHz;Duty Cycle: 1:1

Medium: MSL_850_ 140714 Medium parameters used: f = 836.5 MHz; 6 = 0.965 S/m; &, = 54.472; p =
1000 kg/m?®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(9.81, 9.81, 9.81); Calibrated: 2013/12/23;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_RIGHT; Type: SAM,; Serial: 1801

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

Configuration/Ch20525/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.317 W/kg

Configuration/Ch20525/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 17.76 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.332 W/kg

SAR(1 g) = 0.250 W/kg; SAR(10 g) = 0.183 W/kg

Maximum value of SAR (measured) = 0.295 W/kg

dB
0

-2.62
-h.24
-7.86
-10.48

-13.10
0 dB = 0.295 W/kg = -5.30 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

22 LTE Band 4 20M_QPSK 1RB 00ffset Back 1.5cm_Ch20175

Communication System: LTE ; Frequency: 1732.5 MHz;Duty Cycle: 1:1

Medium: MSL_1750 140714 Medium parameters used: f = 1732.5 MHz; ¢ = 1.506 S/m; ¢, = 51.698;
p = 1000 kg/m®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(8.17, 8.17, 8.17); Calibrated: 2013/12/23,;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ch20175/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.806 W/kg

Configuration/Ch20175/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 23.44 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.881 W/kg

SAR(1 g) = 0.629 W/kg; SAR(10 g) = 0.428 W/kg

Maximum value of SAR (measured) = 0.771 W/kg

dB
0

-2.h48
-h.19
-1.78
-10.38

-12.97
0dB = 0.771 W/kg = -1.13 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

23 LTE Band 2 20M_QPSK 1RB 490ffset Back 1.5cm_Ch18900

Communication System: LTE; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: MSL_1900_140714 Medium parameters used: f = 1880 MHz; o = 1.515 S/m; &, = 52.419; p
= 1000 kg/m®

Ambient Temperature : 23.5 °C; Liquid Temperature : 22.5 ‘C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(8.17, 8.17, 8.17); Calibrated: 2013/12/23,;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ch18900/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.482 W/kg

Configuration/Ch18900/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 18.36 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.546 W/kg

SAR(1 g) = 0.371 W/kg; SAR(10 g) = 0.239 W/kg

Maximum value of SAR (measured) = 0.468 W/kg

dB
0

-2.6h
-h.30
-7.94
-10.59

-13.24
0 dB = 0.468 W/kg = -3.30 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014/7/14

24 WLAN2.4GHz 802.11b 1Mbps Back 1.5cm_Ché6

Communication System: 802.11b ; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: MSL_2450_ 140714 Medium parameters used: f = 2437 MHz; 6 = 1.913 S/m; &, = 53.307; p
= 1000 kg/m®

Ambient Temperature : 23.4 °C; Liquid Temperature : 22.4 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN3955; ConvF(7.42, 7.42, 7.42); Calibrated: 2013/11/12;

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

- Electronics: DAE4 Sn1399; Calibrated: 2013/11/7

- Phantom: SAM_ Left; Type: QDO00P40CD; Serial: S/N:1796

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

Configuration/Ché/Area Scan (81x141x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0412 W/kg

Configuration/Ché6/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 4.284 VV/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 0.0440 W/kg

SAR(1 g) = 0.024 W/kg; SAR(10 g) = 0.012 W/kg

Maximum value of SAR (measured) = 0.0345 W/kg

dB
0

-4.00
-8.00
-12.00
-16.00

-20.00
0 dB = 0.0345 W/kg = -14.62 dBW/kg
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Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456 / FAX : 886-3-328-4978 Issued Date : Jul. 29, 2014
FCC ID : SRQ-ZTEN9516 Page C1 of C1 Form version. : 140422



Calibration Laboratory of N
Schmid & Partner 2
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland
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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

Client Sporton-TW (Auden) Certificate No: D750V3-1012_May14

CALIBRATION CERTIFICATE |

Object D750V3 - SN: 1012

Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: May 16, 2014

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

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

Calibration Equipment used {M&TE critical for calibration)

Primary Standards D # Cal Date {Certificate No.} Scheduleg Calibration
Power meter EPM-4424 GB37480704 09-Oct-13 (No. 217-01827) QOct-14
Power sensor HP 8481A US37292783 09-Oct-13 (No. 217-01827) Oct-14
Power sensor HP 8481A MY41092317 09-Oct-13 (No. 217-01828) Oct-14
Reference 20 dB Attenuator SN: 5058 (20k) 03-Apr-14 (No. 217-01918) Apr-15
Type-N mismatch combination SN: 5047.2 / 06327 03-Apr-14 (No. 217-01921) Apr-15
Reference Probe ES3DV3 SN: 3205 30-Dec-13 {No. ES3-3205_Dec13) Dec-14
DAE4 SN: 601 30-Apr-14 (No. DAE4-601_Apri4) Apr-15
Secondary Standards 1D # Check Date (in house) Scheduled Check
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16
Network Analyzer HP 8753E U837350585 S4206 18-Oct-01 {in house check Oct-13) In house check: Oct-14
Narme Function .'S.igns?q‘:J '
Calibrated ty: Claudio Leubler Laboratory Technician I'l. L |
\

Approved by: Katja Pokovic Technical Manager / ,’:Z’ia:’:7/_ﬂ
e e e

Issued: May 20, 2014

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

Cenrtificate No: D750V3-1012_May14 Page 1 of 8
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Calibration Laboratory of \\\“\t// ., Schweizerischer Kalibrierdienst
- Ry -
Schmid & Partner ih\é//mé Service suisse d'étalonnage
Engineering AG z /f/__-?\\é- Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland é/, //;\\\ " Swiss Calibration Service
K gUme 3
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ”

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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.

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

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

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

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

e 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%.

Certificate No: D750V3-1012_May14 Page 2 of 8




Measurement Conditions

DASY systern configuration, as far as not given on page 1.

DASY Version DASY5 Vv52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (22.0+0.2)°C 404+6% 0.92 mho/m + 6 %

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

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

SAR measured 250 mW input power 2.10 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.36 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.30 W/kg + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 56.8+6% 1.00 mho/m +6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.22 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

8.65 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.45 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.68 W/kg = 16.5 % (k=2)

Certificate No: D750V3-1012_May14

Page 3 of 8




Appendix

Antenna Parameters with Head TSL

impedance, transformed to feed point 541Q+08jQ
Return Loss -28.0dB

Antenna Parameters with Body TSL

impedance, transformed to feed point 4820 -1.9jQ
Return Loss L -315dB

General Antenna Parameters and Design

Electrical Delay {cne direction) 1.035ns

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 toc improve matching when loaded according 1o 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 September 29, 2009

Certificate No: D750V3-1012_May14 FPage 4 of 8



DASY5 Validation Report for Head TSL

Date: 16.05.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1012

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; 6 = 0.92 S/m; g, = 40.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.37, 6.37, 6.37); Calibrated: 30.12.2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2014

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

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 53.52 V/m; Power Drift = 0.0] dB

Peak SAR (extrapolated) = 3.18 W/kg

SAR(1 g) = 2.1 W/kg; SAR(10 g) = 1.36 W/kg

Maximum value of SAR (measured) = 2.46 W/kg

= -6.00

-3.00

-9.00

-12.00

-15.00

0dB =2.46 W/kg =3.91 dBW/kg

Certificate No: D750V3-1012_Mayi4 Page 5 of 8



Impedance Measurement Plot for Head TSL

16 May 2014 12:48:108
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1012

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; ¢ = 1 $/m; & = 56.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.13, 6.13, 6.13); Calibrated: 30.12.2013;
* Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantomn 4.9L; Type: QDO00P49AA; Serial: 1001

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 15.05.2014

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 = 52.79 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 3.30 W/kg

SAR(1 g) = 2.22 W/kg; SAR(10 g) = 1.45 W/kg
Maximum value of SAR (measured) = 2.60 W/kg

-4.80

-7.20

-12.00

0dB =2.60 W/kg =4.15 dBW/kg

Certificate No: D750V3-1012_May14 Page 7 of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 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 to the EA

Multilateral Agreement for the recognition of calibration certificates

Sporton-TW (Auden) Certificate No: D835V2-499_Mar14

SRR

Client

CALIBrA" °N C :RTIFICATE

Object D835V2 - SN: 499

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration procedura(s)

March 24, 2014

Calibration date:

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 foilowing 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 1D 4 Cal Date {Ceriificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 09-Oct-13 (No. 217-01827) Oct-14

Power sensar HP 8481A US37292783 09-Oc¢t-13 (No. 217-01827) Oct-14

Power sensor HP 8481A MY41092317 09-Oct-13 (No. 217-01828) Oct-14

Reference 20 dB Attenuator SN: 5058 (20Kk) 04-Apr-13 {No. 217-01736) Apr-14

Type-N mismatch combination SN: 5047.3 /06327 04-Apr-13 {No. 217-01739) Apr-14

Reference Probe ES3DV3 SN: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SN: 601 25-Apr-13 (No. DAE4-801_Apri3) Apr-id

Secondary Standards D # Check Date (in house) __Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) in house check: Oct-16

Network Analyzer HP 8753E LIS37390585 54206 18-Oct-01 (in house check Oct-13) In house chack: Oct-14
Name Function Signature

Calibrated by: Israe EI-Naougq Laboratory Technician T

- //’Ig,’?ﬁ;gm_ éjr"ﬂ:/maﬂﬁ’f

Approved by: Katja Pokovic Technical Manager il
Issued: Mareh 24, 2014
This it ea oE oA L ac ave in full without written approval of the laboratory.
Certificate No: D835V2-499_Mar14 Page 1 0of 8




Calibration Laboratory of A s

AN 7 Schweizerischer Kalibrierdienst
Schmid & Partner 5\\‘-‘://: Service suisse d'étalonnage
Engineering AG 37 ,____HE'IF Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland é/,”/ﬁ\“ 5 Swiss Calibration Service
gy
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 © id

ConvF sensitivity in TS, JBMx,y,z
N/A not applicable or not measured

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 frc~  ireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (¢~ 1) for hand-held
devices used in close proximity to the ear (frequency range of 300 Hz1> 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ”

Additionz . umentation:
d) DASY4/5 System Handbook

Methods ) ind Int= .

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

s 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: . .ese parameters are measured with the dipole
positioned under the liquid fillec phantor .~ e impedance stated is transformed from the
measurement at the SMA con ec orto * -ed point. The Return Loss ensures low
reflected power. No unceniainty requirer

e Electrical Delay: One-way delay 2tw 2 3 SMA connector and the antenna feed point.
No uncertainty required.

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

e SAR normalized: SAR as measured, .101...a..2ed to an input power .. 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 unceriainty 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%.

Certificate No: D835V2-499_Mar14 Page2of 8



Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version D .JY5 Vv52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.80 mho/m
Measured Head TSL parameters (22.0+0.2) °C 405+6 % 0.94 mho/m + 6 %
Head TSL tempera  : change during test <0.5°C -—- —-
SAR resu P e " SL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.37 W/kyg
SAR for nominal Head TSL parameters normalized to 1TW '3 -+ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5... g =16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
ratu Peri =+ Conductivity
Nominal Body TSL parameters 22.0°C 55.2 ! 0.97 mho/m
Measured Body TSL parameters (22.0£0.2)°C 5506 % 1.01 mho/m +6 %
Body TSL temperature change durin -t <0.5°C - ----
S Tiresu’” -y
SAR averaged over 1 cm® {1 g) of Body TSL \ Condition
SAR measured 250 mW input power 2.44 W/kg

SAR for nominal Body TSL parameters normalized to 1W

9.46 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) o. - condition

SAR measured 250 mW input power

1.58 W/kg

SAR for nominal Body TSL parameters nc malized to 1W

6.1,

1 +16.5 % (k=2}

Certificate No: D835V2-499_Mar14 Page 3 of 8




Appendix

Antenna Pai a1 3 are TN
Impedance, transformed to feed point 527Q-28iQ
Return Loss ! -28.5dB

Antenna Parameters

Impedance, transformed to feed point 472Q-56jQ
Retumn Loss -23.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.381 ns

After long term use with 100W radiated power, only a slight warming of the dipcle 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 sheri-circuited for DC-signals. On soeme 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
feedpeint may be damaged.

Addition: _ auta

Manufactured by SPEAG
Manufactured on July 10, 2003

Certificate No: DB835V2-499_Mar14 Page 4 of 8



DASY5 Validation Report for Head TSL

Date: 24.03.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Seri =~ 7~ . .- 7«

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

Medium parameters used: f = 835 MHz; o = 0.94 S/m; &, =40.5; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS5?2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.22, 6.22, 6.22); Calibrated: 30.12.2013,
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
« DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Ca™ 1 ‘orHead' ss =~ - = ) " {(7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.333 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.60 W/kg

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.53 W/kg

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

-2.40
-4.80
-7.20

9.60

12.00

0 dB = 2.80 W/kg = 4.47 dBW/kg

Certificate No: D835V2-488_Mari4 Page5of 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report fou

Date:; 24.03.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; . ° 7 - SN: 499

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

Medium parameters used: f = 835 MHz; ¢ = 1.01 S/m; & = 55; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12.2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Snu601; Calibrated: 25.04.2013

Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA; Serial: 1001

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin -. ' - n/Zoom! ~ ' (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 54.909 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 2.86 W/kg

-3.00

-9.00

-12.00

-15.00

0 dB =2.86 W/kg =4.56 dBW/kg

Certificate No: D835V2-499_MarT14 Page 7 of 8



Impedance Measurement Plot £
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Calibration Laboratory of SN

NN Schweizerischer Kalibrierdienst
. X, = . . <
Schmid & Partner s Service suisse d'étalonnage
Engineering AG . v Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand "/,’,/;\\\ S Swiss Calibration Service
- “rfiplnd *
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilaterai Agreement for the recognition of calibration certificates

Client Sporton-TW (Auden) Certificate No: D1750V2-1068_Nov13
CALIBRA .ON CERTIFICATE

Object D1750V2 - SN: 1068

Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: November 27, 2013

This calibration certificate documents the traceability to nationa! 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 D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 09-Oct-13 (No. 217-01827) Oct-14 N
Power sensor HP 84B1A U837282783 09-Oct-13 (No. 217-01827) Oct-14
Power sensor HP 8481A MY41092317 09-Oct-13 (No. 217-01828) Oct-14
Reterence 20 dB Attenuator SN: 5058 (20k) 04-Apr-13 (No. 217-01736) Apr-14
Type-N mismatch combination SN: 5047.3 /06327 04-Apr-13 {No. 217-01739) Apr-14
Reference Probe ES3DV3 SN: 3205 2B-0ec-12 (No. ES3-3205_Dec12) Dec-13
DAE4 SN: 601 25-Apr-13 (No. DAE4-601_Apri3) Apr-14
Secondary Standards ] D # Check Date (in house) Scheduled Check
RF generator R&S SMT-06 T 100005 04-Aug-99 {in house check Oct-13) In house check: Oct-15
Network Analyzer HP 8753E US37390585 84206 18-Oct-01 {in house check Oct-13) In house check: Oct-14
Name Function Signature
Calibrated by: Jeton Kastrati L aboratory Technician _——— (’ - E{/ - Tﬂ T
vl e ’ P e
\ N —
Approved by: Katja Pokovic Technicat Manager e ':"} =

Issued: November 27, 2013

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

Certificate No: D1750V2-1068_Nov13 Page 1 of 8



Calibration Laboratory of S, Schweizerischer Kalibrierdienst

Schmid & Partner = ~% Service suisse d'étalonnage
Engineering AG ] Servizio svizzero di taratura
. . B N Y . N .
Zeughausstrasse 43, 8004 Zurich, Switzerland A /ﬁ\‘\v‘ Swiss Calibration Service
fely sy
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the sighatories . F
Multilateral Agreement for the recognition of calibration certific: ~s
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/N_~ 1. ,/2
N/A not applicable or not measured
Calibration is Performed Accord Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretati

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

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

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

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

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

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

« 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%.

Certificate No: D1750V2-1068_Nov13 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.

| DASY Version DASY5 V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz |
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 430.1 1.37 mho/m
Measured Head TSL parameters (22.0£0.2)°C 40.0+6 % 1.37 mho/m +6 %
Head TSL temperature change during test <05°C L e -
SAR result with Head TSL
&AH averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.33 W/kg
SAR for nominal Head TSL parameters normalized to 1W 37.3 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL T condition T
SAR measured 250 mW input power 4.94 W/kg
SAR for nominal Head TSL parameters normalized to 1W 19.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 534 1.49 mho/m
Measured Body TSL parameters (22.0+0.2) °C 53.0x6% 1.48 mho/m £ 6 %
Body TSL temperature change during test L <0.5°C -—-- -
SAR result with Body TSL
EAH averaged over 1 cm® (1 g) of Body TSL Condition -

SAR measured

250 mW input power

9.34 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

37.5 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.02 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.1 Wikg = 16.5 % (k=2)

Certificate No: D1750V2-1068_Nov13
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Appendix

Antenna Parameters with Head TSL

rImpe:dance. transformed to feed point 4880-0.2i1Q
Return Loss -51.3dB
Antenna Parameters with Body TSL
rlmpedance, transformed to feed point 454 Q -0.3j0
Return Loss -26.3dB
General Antenna Parameters ar.. -
Electrical Delay (one direction) 1.221ns

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 dipoie 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

June 15, 2010

Certificate No: D1750V2-1068_Nov13
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DASY5 Validation Report for Head TSL

Date: 27.11.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Se 7 < SN: 1068

Communication System: UID 0 - CW ; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; ¢ = 1.37 S/m; & = 40; p = 1000 kgjm3
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.18, 5.18, 5.18); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
+ FElectronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; Serial: 1001
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/ 1 = ', d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.458 V/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 9.33 W/kg; SAR(10 g) = 4.94 W/kg

Maximum value of SAR (measured) = 11.6 W/kg

dB

-4.00

-8.00

-12.00

-16.00

-20.00

0dB =11.6 W/kg = 10.64 dBW/kg

Certiticate No: D1750V2-1068_Nov13 Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 25.11.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2, ' ' (30V2 - SN: 1068

Communication System: UID 0 - CW ; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; o = 1.48 S/m; &, = 53; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.83, 4.83, 4.83); Calibrated: 28.12.2012;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 25.04.2013
¢ Phantom: Flat Phantom 5.0 (back); Type: QDO0O0P50AA; Serial: 1002
« DASY5252.87(1137), SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissuc¢. . = .1y d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 92.538 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 16.1 W/kg

SAR(1 g) =9.34 W/kg; SAR(10 g) = 5.02 W/kg

Maximum value of SAR (measured) = 11.7 W/kg

a8

3.60
-7.20
10.80

14.40

-16.00

0dB = 11.7 W/kg = 10.68 dBW/kg
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Impedance Measurement Plot for
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Calibration Laboratory of X,

RN Schweizerischer Kalibrierdienst
Schmid & Partner i&ﬁ Service suisse d'étalonnage
Engineering AG T T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {/,;’/’ﬁ\\\\\:“ Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton (Auden) Certificate No: D1900V2-5d041_Mar14

'‘CALIBRA"  « CERTIFICATE

Object D1900V2 - SN: 5d041

Calibration procedure(s) QA CAL-05.v9

Calibration date: March 21, 2014

Callibration Equipment used (M&TE critical for calibration)

Calibration procedure for dipole validation kits above 700 MHz

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

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

This calibration certificate shall not be reproduced except in full without written approval of the labaratory,

Primary Standards 1D # Cal Date (Cerlificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 09-Oct-13 (No. 217-01827) Qct-14
Power sensor HP 8481A US37282783 09-Oc¢t-13 {No. 217-01827) Oct-14
Power sensor HP 8481A MY41082317 09-Oct-13 (No. 217-01828) Qct-14
Reference 20 B Attenuator SN: 5058 (20k) 04-Apr-13 (No. 217-01738) Apr-14
Type-N mismatch combination SN: 5047.3 /06327 04-Apr-13 (No. 217-01739) Apr-14
Reference Probe ES3DV3 SN: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14
DAE4 SN: 601 25-Apr-13 (No. DAE4-601_Apri3) Apr-14
Secondary Standards 1D # Check Date (in house) Scheduled Check
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Octl-16
Network Analyzer HP 8753E LS37390585 54206 18-Oct-01 (in house check Oct-13) In house check: Qct-14
1
Name Function %gn?ﬁg-j
Calibrated by: Claudio Leubler Laboratory Technician 'u\ , .'.'ﬁ b_\
4 7 ! -
. P
Approved by: Katja Pokovic Technical Manager A .’_1. ;- (;;-\
- % -

Issued: March 21, 2014

Certificate No: D1900V2-5d041_Mar14 Page 1 of 8




3 = U g,
Calibration Laboratory of _\“\\\\. ! S Schweizerischer Kalibrierdienst

Schmid & Partner ‘\ N ~% Service suisse d'étalonnage
Engineering AG s om— s Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 4//;//—\\\?\‘\? S Swiss Calibration Service

tlahy

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories _A

Muttilateral Agreement for the recognition of calibration .. cates

Glossary:

TSL tissue simulating li~ ii

ConvF sensitivity in TSL/ X,Y,Z

N/A not applicable or not measured

Calibration is Performed Accorc ‘ ST lards:

a) IEEE Std 1528-2013, “IEL : Recr ~ "ec Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (S R) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpret- 'S:

s 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 fiat phantom section, with the arms oriented
parallel to the body axis.

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

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.

e 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%.

Certificate No: D1900V2-5d041_Mari4 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5mm
Frequency 1900 MHz 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permit Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22,0x£0.2)°C 38.8+6% 1.37 mho/m =6 %
Head TSL temperature change during test <0.5°C - —-
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

250 mW input power

10.2 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

41.0 W/kg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 5.32 W/kg

SAR for nominal Head TSL parameters normalized to 1W 2. ig £ 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m

Measured Body TSL parameters (22.0x0.2)°C 525+6% 1.50 mho/m + 8 %

Body TSL temperature change during test | <05°C -en- -
SAR result with Body TSL

SAR averaged over 1cm® (1g) - Condition

SAR measured

250 mW input power

10.2 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

41.0 W/kg + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g} of ~

condition

SAR measured

250 mW input power

5.40 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.7 W/kg £ 16.5 % (k=2)

Certificate No: D1900V2-5d041_Mari4
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Appendix

Antenna Parameters with Hea

Impedance, transformed to feed point 5390 +6.6jQ
Return Loss -22.6dB
Antenna Parameters with Body
Impedance, transformed to feed point 432 Q +64JQ
Return Loss -23.8dB
General Antenna Parameters -
[Electrical Delay {(one direction) 1.201 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 direclly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 04, 2003

Certificate No: D1900Vv2-5d041_Mar14
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DASYS5 Validation Report for Heac

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900%~ = = .¥2 - SN: 5d041

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

Medium parameters used: f = 1900 MHz; ¢ = 1.37 §/m; &, = 38.8; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front); Type: QDOOCPS0AA; Serial: 1001
» DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue  —" , d=: a/Zoom Scz
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 98.04 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g) =5.32 W/kg

Maximum value of SAR (measured) = 12.4 W/kg

-3.50
1.00
-18.51
-14.01

-17.51

0dB = 12.4 W/kg = 10.93 dBW/kg

Date: 21.03.2014

7x7x7)/Cuabe 0:

Certificate No: D1900V2-5d041_Mar14 Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 21.03.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2, . . 900V2 - SN: 5d041

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

Medium parameters used: f = 1900 MHz; 6 = 1.5 S/m; g, =52.5; p = 1000 kg/’m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSIC63.19-2007)

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30.12.2013;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
¢ DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue’ = - -  m/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.439 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.7 W/kg

SAR(1 g) =10.2 W/kg; SAR(10 g) = 5.4 W/kg

Maximum value of SAR (measured) = 12.9 Wikg

-6.56

-13.1

-16.39

0dB =129 W/kg=11.11 dBW/kg
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Impedance Measurement Plot *
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 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 to the EA
Multilateral Agreement for the recognition of calibration certiticates

client  Sporton-TW {Auden) Certificate No: D2450V2-924_Nov13

CALIBRATION CERTIFIC

Object D2450V2 - SN: 924

Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: November 13, 2013

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

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

Calibration Equipment used {M&TE critical for calibration}

Primary Standards 1D # Cal Date (Certificate N¢.) Scheduled Calibration
Power meter EPM-442A GB37480704 08-Oct-13 (No. 217-01827) Oct-14
Power sensor HP 8481A US37292783 09-Oct-13 (No. 217-01827) Oct-14
Power sensor HP 8481A MY41082317 09-Oct-13 (No. 217-01828) Oct-14
Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-13 (No. 217-01736) Apr-14
Type-N mismatch combination SN: 5047.3 /06327 04-Apr-13 {No. 217-01739) Apr-14
Reference Probe ES3DV3 SN: 3205 28-Dec-12 (No. ES3-3205_Dec12) Dec-13
DAE4 SN: 601 25-Apr-13 {No. DAE4-601_Apr13) Apr-14
Secondary Standards iD # Check Date (in house) Scheduled Check
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check; Oct-15
Network Analyzer HP 8753E US37390585 54206 18-Oct-01 (in house check Oct-13) In house check: Oct-14
Name Function Signature
Calibrated by: Istae El-Nacug Laboratory Technician 0 6{
{qu.a— 'Dd_[ﬂ-ll-ﬁ
i A

Approved by: Katja Pokovic Technical Manager . ___..-""'r.’.'-'f""-
..sff‘-'-'{"': s o / .

Issued: November 13, 2013

This galibration ¢ wtifi n ir in it

“

‘he laboratory.
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Calibration Laboratory of ‘“‘@"”z Schweizerischer Kalibrierdienst

Schmid & Partner :’\‘k_——//@_ Service suisse d'étalonnage
Engineering AG 5, - '_‘—'-.-\IiE-E Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ”:/,l’,/;\\/—\\\\\\} Swiss Calibration Service
LTI
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 * * llowing Standards:

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

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

c} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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.

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

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

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

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

e 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%.

Certificate No: D2450V2-924_Nov13 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.7

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m

Measured Head TSL parameters (22.0x£0.2)°C 39.7+6% 1.84 mho/m 6 %

Head TSL temperature change during test «<0.5°C ane -
SAR result with Head TSL

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

SAR measured 250 mW input power 13.2 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

52.4 Wrkg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.08 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.2 W/kg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calcuiations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (220zx0.2)°C 521+6% 2.02 mho/m £ 6 %
Body TSL temperature change during test <0.5°C e ----
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.8 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

50.2 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.92 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

23.4 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-924_Nov13
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 531Q+26jQ
Return Loss -28.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4960 +4.3|Q
Return Loss -27.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.154 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 connecticns near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 26, 2013

Certificate No: D2450V2-924_Nov13 Page 4 of 8



DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 924

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

Medium parameters used: f = 2450 MHz; ¢ = 1.84 S/m; & = 39.7; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvE(4.52, 4.52, 4.52); Calibrated: 28.12.2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Date: 13.11.2013

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.75 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.08 W/kg
Maximum value of SAR (measured) = 16.7 W/kg

dB
,—} 0
4.80
960
14.40

19.20

-24.00

0dB =167 W/kg =12.23 dBW/kg

Certificate No: D2450V2-924_Novi3 Page 5 0of 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 924

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

Medium parameters used: f =2450 MHz; ¢ =2.02 S/m; &, =52.1; p = 1000 kg/m?’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvE(4.42, 4.42, 4.42), Calibrated: 28.12.2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (back); Type: QDO0OOP50AA; Serial: 1002
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Date: 13.11.2013

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.726 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 26.8 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.92 W/kg
Maximum value of SAR (measured) = 16.8 W/kg

49.60

-14.40

-19.20

-24.00

0dB =168 W/kg =12.25 dBW/kg
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Impedance Measurement Plot for Body TSL.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

Accredited hy 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 Sporton - TW (Auden)

Accreditation No.: SCS 108

Certificate No: DAE4-1399_Nov13

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

CALIBRATION CERTIFICATE

-

Calibration pracedure(s) QA CAL-06.v26

Callibration Equipment used (M&TE critical for calibration}

Object DAE4 - SD 000 D04 BM - SN: 1399

Calibration date: November 07, 2013

Cal Date (Cenificate No.)

Calibration procedure for the data acquisition electronics (DAE)

This catibration centificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the cenificate.

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

Scheduled Calibration

01-Oct-13 (No:13976)

Check Date (in house)

Oct-14

Scheduled Check

Primary Standards 1D #

Keithley Multimeter Type 2001 SN: 0810278

Secondary Standards ID #

Auto DAE Calibration Unit SE UWS 053 AA 1001

Calibrator Box V2.1 SE UMS 006 AA 1002
Name

Calibrated by: Eric Hainfeld

Approved by: Fin Bomholt

07-Jan-13 (in house check)
07-Jan-13 (in house check)

Function
Technician

Deputy Technical Manager

This calibralicn cenlificate shall not be reproduced except in full without written approval of the laboratory.

In house check: Jan-14
In house check: Jan-14

Signature

el pe |
EANGWIVE

lssued: November 7, 2015

Certificate No: DAE4-1399_Nov13
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. . Wit g,
Calibration Laboratory of s\“\i\:_//f""/ Schweizerischer Kalibrierdienst

Schmid & Partner iﬁé Service suisse d'étalonnage
Engineering AG —_;,——-/—_-\\\‘;; Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ! //r_\\\\\\“ Swiss Calibration Service
TS
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

DAE data acquisition electronics

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

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

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

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

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

v s s . |
o  Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

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

s AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

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

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

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

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

«  Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1399_Novi3 Page 2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, fullrange = -100...4300 mV
Low Range: 1LSB = 61nV, fullrange= -1....... +3my
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.576 + 0.02% (k=2) | 403.837 £ 0.02% (k=2) | 403.694 + 0.02% (k=2)
Low Range 3.899338 £ 1.50% (k=2) | 3.98864 £ 1.50% (k=2) | 3.95341 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY systemn 303.0°x1°

Certificate No: DAE4-1388_Novi3 Page 3 of 5



Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference {(uV) Error (%)
Channel X + Input 199997.26 -0.61 -0.00
Channel X + {nput 20001.91 1.03 0.01
Channel X - Input -19999.07 1.82 -0.01
Channel Y + Input 199998.80 1.10 0.00
Channel Y + Input 19999.34 -1.47 -0.01
Channel Y - Input -20001.19 -0.12 0.00
Channel Z + Input 199998.69 1.55 0.00
Channel Z + Input 19998.02 -2.80 -0.01
Channel Z - Input -20002.75 -1.69 0.01
Low Range Reading (uV) Difference (V) Error (%)
Channel X + Input 2002.09 1.09 0.05
Channel X + Input 201.25 -0.05 -0.02
Channel X - Input -198.06 0.36 -0.18
Channel Y + Input 2001.83 0.90 0.04
Channel Y + Input 200.93 -0.36 -0.18
Channel Y - Input -198.96 -0.48 0.24
Channel Z + Input 2001.86 1.03 0.05
Channel Z + Input 200.25 -0.93 -0.46
Channel Z - Input -199.87 -1.30 0.65
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -4.61 -6.77
- 200 8.22 6.43
Channel Y 200 -5.41 -6.04
- 200 5.24 4.85
Channel Z 200 -7.82 -7.62
- 200 524 518

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

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 5.08 -1.79
Channel Y 200 9.74 - €6.74
Channel Z 200 8.83 7.35 -

Certificate No: DAE4-1399_Nov13
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB)

Low Range (LSB)

Channet X 15808 15817
Channel Y 16090 15683
Channel Z 15894 15745

5. Input Offset Measurement

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

Input 10MQ
Average (V) T min. Offset (uV) | max. Offset (uV) Std. I?uelv;ation
Channel X 0.60 -0.24 1.27 0.29
Channel Y -0.27 -1.00 0.44 0.33
Channel Z -1.58 -2.64 -0.67 0.40
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC}
Supply (+ Vcc) +7.9
Supply (- Vec) -7.6

9. Power Consumption (Typical values for information)

Typical values

Switched off (mA)

Stand by (mA}

Transmitting (mA)

Supply (+ Vcc)

+0.01

+6

+14

Supply (- Vcc)

-0.01

-8

-9

Certificate No: DAE4-1399_Nov13
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Scihmid & P, Frreering AG i !

- = e —_ — —
Toughauss 43, 8004 Zurich, Switzerland
Phone + U700, Fax +41 44 245 9778

infoisneag. ao~, http:fAwswe.speag.com

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed intc a larger box or container which protects the
DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument is
inside.

E-Stop Failures Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the Estop. To prevent Estop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annuat calibration. However, SPEAG reserves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the corresponding configuration file,

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or ol the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Engineering

TN_BR040315A0 DAE4.doc 11.12.2009




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 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 to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton-TW (Auden) Certificate No: DAE4-778 Aug13

CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 778

Calibration procedure(s) QA CAL-06.v26
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: August 21, 2013

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 cafibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 02-Oct-12 (No:12728) Oct-13

Secondary Standards ID # Check Date {in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 07-Jan-13 (in house check) In house check: Jan-14

Calibrator Box V2.1 SE UMS 006 AA 1002 07-Jan-13 (in house check) In house check: Jan-14
Name Function Signature

Calibrated by: R.Mayoraz Technician

Robscge<y

Approved by: Fin Bomholt Deputy Technical Manager F ]u 'Eg & (’ U‘_F
VL

Issued:; August 21, 2013

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

Certificate No: DAE4-778_Aug13 Page 1 of 5



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 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 to the EA
Multtilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation o 5
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

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

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

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

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

o AD Converter Values with inputs shorfed: Values on the internal AD converter
corresponding to zero input voltage

» [nput Offset Measurement. Output voitage and statistical results over a large number of
zero voltage measurements.

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

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

o [ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1LSB = 6.1uV, fulfrange = -100...+300 mV
Low Range: 1LSB = 81nVv, fulrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.656 + 0.02% (k=2) | 403.459 £ 0.02% (k=2) | 405.006 + 0.02% (k=2)
Low Range 3.98558 + 1.50% (k=2) | 3.96461 + 1.50% (k=2) | 3.99935 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY systern

283.0°+1°
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Appendix

1. DC Voltage Linearity

High Range Reading (pV) Difference (pV) Error (%)
Channel X + Input 199995.77 0.06 0.00
Channel X + Input 20002.53 2.55 0.01
Channel X - Input -19999.49 1.92 -0.01
Channel Y + Input 199997 .44 1.64 0.00
Channel Y + Input 20001.15 1.28 0.01
Channel Y - Input -20001.01 0.48 -0.00
Channel Z + Input 199996.91 1.45 0.00
Channel Z + Input 19997.43 -2.47 -0.01
Channel Z - Input -20003.75 -2.20 0.01
Low Range Reading (pV) Difference {uV) Error (%)
Channel X + Input 2000.81 0.69 0.03
Channel X + Input 201.01 0.45 0.23
Channel X - Input -198.36 0.93 -0.46
Channel Y + input 2000.40 0.37 0.02
Channel Y + Input 198.54 -0.90 -0.45
Channel Y - Input -200.61 -1.22 0.61
Channel Z + Input 2000.36 0.26 0.01
Channel 2 + Input 199.66 -0.86 -0.43
Channel Z - Input -200.42 -1.13 0.56
2. Common mode sensitivity
DASY measurement parameters: Auto Zera Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (nV)

Channel X 200 -4.53 -5.58

-200 7.17 6.04
Channel Y 200 -1.81 2.21

-200 -0.01 -0.08
Channel Z 200 -8.38 -9.43

-~ 200 7.85 7.91

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

Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel Z (pV)
Channel X 200 - -1.57 -3.03
Channel Y 200 8.98 - 0.17
| 200 4.34 6.37 -
Certificate No: DAE4-778_Aug13 Page 4 of 5




4. AD-Converter Values with inputs -
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

ad

High Range (LSB) Low Range (LSB)
Channel X 16059 17241
Channel Y 16174 15934
Channel Z 16438 15805

5. Input Offset Measurement

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

Input 10MQ
Average (V) min. Offset (V) | max. Offset (pV) Std. l():\\;;at:on
Channel X 0.80 -0.20 1.81 0.38
Channet Y 0.87 -2.38 0.78 0.61
Channel Z -0.59 -1.80 0.66 0.51
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring {MQhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vee) -7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 -9
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Schmid & Partner
Engineering AG

Zeughausstrasse 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
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Client Sporton-TW (Auden) Certificate No: DAE3-577_May14
CALIBRATION CERTIFICATE
y T e

Object DAE3 - SD 000 D03 AA - SN: 577

Calibration procedura(s) QA CAL-06.v26

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: May 15, 2014

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 pari of the certificate.

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

Calibration Equipmeant used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Cafibration

Keithley Multimeter Type 2001 SN: 0810278 01-Oct-13 (No:13976) Oct-14

Secondary Standards 1D # Check Date (in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 G7-Jan-14 (in house check) in house check: Jan-15

Calibrator Box V2.1 SE UMS 006 AA 1002 07-Jan-14 (in house check) In house check: Jan-15
Name Function Signature

Calibrated by: R.Mayoraz Technician

T silipiisy”

Approved by: Fin Bomholt Deputy Technical Manager Ean Tl e s
f 1 L :LIL‘\-' ATl

Issued: May 15, 2014

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

Zeughausstrasse 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 to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

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

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

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

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

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

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

e AD Converter Values with inputs shorted. Values on the internal AD converter
corresponding to zero input voltage

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

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

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

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

» Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 6inv, full range =  -1....... +3mVy
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.502 + 0.02% (k=2) | 403.489 £ 0.02% (k=2} | 403.794 + 0.02% (k=2)
Low Range 3.91202 + 1.50% (k=2) | 3.94891 £ 1.50% (k=2) | 3.96437 * 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

153.0°+1°

Certificate No: DAE3-577_May14
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200035.63 -1.10 -0.00
Channel X + Input 20009.01 4.84 0.02
Channel X - Input -20000.99 4.76 -0.02
Channel Y + Input 200033.80 227 -0.00
Channel Y + input 20006.18 2.29 0.01
Channel Y - Input -20005.70 0.26 -0.00
Channel Z + Input 200034.44 -1.78 -0.00
Channel Z + Input 20005.23 1.27 0.01
Channel Z - Input -20006.26 -0.42 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.47 -0.05 -0.00
Channel X + Input 201.41 0.81 0.40
Channel X - Input -198.53 0.84 -0.42
Channel Y + Input 2000.24 0.05 0.00
Channel Y + Input 199.82 -0.43 -0.21
Channel Y - Input -200.38 -0.69 0.35
Channel Z + Input 2000.38 017 0.01
Channel Z + Input 199.82 -0.57 -0.28
Channel Z - Input -201.02 -1.42 0.71
2. Common mode sensitivity
DASY measurement parameters: Auto Zerg Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage {mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -2.31 -3.84
- 200 5.81 3.87
Channel Y 200 -13.72 -14.00
- 200 13.80 13.60
Channel Z 200 2.26 2.69
- 200 -5.76 -5.45

3. Channel separation
DASY measurement parameters: Autc Zerc Time: 3 sec; Measuring time: 3 sec

Input Voltage {mV) | Channel X (uV) | Channel Y {uV) Channel Z (uV)
Channel X 200 - 0.10 -2.92
Channel Y 200 9.53 - 1.00
Channel Z 200 6.85 6.81 -
Certificate No; DAE3-577_May14 Page 4 of 5




4. AD-Converter Values with inputs shorted

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

High Range (LSB)

Low Range (LSB)
Channel X 16132 15549
Channel Y 16099 15687
Channel Z 16128 12672

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

Input 10MQ

Average (V) min. Offset (uV) | max. Offset (uV) Std. ?S’l;ation
Channel X 0.10 -0.80 0.38
Channel Y 0.41 -0.69 0.51
Channel Z 0.49 -0.71 0.44

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

7. Input Resistance (Typical values for information)

Zeroing (kOhmy} Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (+ Vcc)

Supply (- Vcc)

9. Power Consumption (Typical values for information}

Typical values

Switched off (mA)

Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +14
Supply (- Vec) —0.01 -9
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Calibration Laboratory of \&‘\\@73’, Schweizerischer Kalibrierdienst

Schmid & Partner ;EE-/M/EE Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland e Swiss Calibration Service

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

Muitilateral Agreement for the recognition of calibration certificates

Cliet  Sporton-TW (Auden) Certificate No: EX3-3955_Nov13

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3955

Calibration procedure(s)

QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Calibration date:

November 12, 2013

This calibration certificate documents the traceability to national standards, which realize the physical unils of measurements (S1).
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)

Approved by:

Katja Pokovic

Technical Manager

-

Primary Standards D Cal Date (Certificate No.} Scheduled Calibration

Power meter E4419B (GB41293874 04-Apr-13 {No. 217-01733) Apr-14

Power sensor E4412A MY41498087 04-Apr-13 (No. 217-01733) Apr-14

Reference 3 dB Attenuator SN: 85054 (3c) 04-Apr-13 (No. 217-01737) Apr-14

Reference 20 dB Attenuator SN: 85277 (20x) 04-Apr-13 (Ne. 217-01735) Apr-14

Reference 30 dB Attenuator SN: $5129 {30b) 04-Apr-13 (No. 217-01738) Apr-14

Reference Probe ES3DV2 SN: 3013 28-Dec-12 (No. ES3-3013_Dec12) Dec-13

DAE4 SN: 660 4-Sep-13 (No. DAE4-660_Sep13) Sep-14

Secondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C US83642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-15

Network Analyzer HP B753E US37390585 18-Oct-01 (in house check Oct-13) In house check: Oct-14
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician e

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

Issued: November 12, 2013
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Calibration Laboratory of \\\“\‘@7”‘, § Schweizerischer Kalibrierdienst

Schmid & Partner iE“\\-\——/—/! HE}’_ C  Service suisse détalonnage
Engineering AG BNt S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzertand {'/J%ﬁ\\:\} Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx,y,z

DCP diode compression point

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

A B CD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 3 $ rotation around an axis that is in the plane normal 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)

b)

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

[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

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).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

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

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

Ax,y.z; Bx,y,z; Cx,y.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.

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

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

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

Connector Angle; The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4 — SN:3955 November 12, 2013

Prot  X3DV4

Manufactured:  August 6, 2013
Calibrated: November 12, 2013

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3955

DASY/EASY - Parameters

Basic Calibration Parameters

November 12, 2013

Dbe: EX3DV4 - SN:3955

Sensor X Sensor Y Sensor Z Une (k=2)
Norm (uV/(Vim)*)* 0.35 0.41 0.32 +10.1%
DCP (mV)°® 99.7 103.0 102.1
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unc™
dB dBvpV dB mv (k=2)
0 CwW X 0.0 0.0 1.0 0.00 134.5 +2.7 %
Y 0.0 0.0 1.0 144.1
z 0.0 0.0 1.0 161.3

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

A The uncertainties of NormX,Y.Z do not affect the E%-field uncertainty inside TSL (see Pages 5 and B).
& Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.

Certificate No: EX3-3955_Nov13
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EX3DV4- SN:3955

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3955

Calibration Parameter Determined in Head Tissue Simulating Media

November 12, 2013

Relative Conductivity Depth ® Unct.

f(MHZ) ¢ | Permittivity" (s/m)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
750 41.9 0.89 10.24 10.24 10.24 0.29 1.08 £12.0%
2450 39.2 1.80 7.29 7.29 7.29 0.34 0.81 +12.0 %
5200 36.0 4.66 5.14 5.14 5.14 0.40 1.80 +131 %
5300 35.9 4.76 4.86 4.86 4.86 0.40 1.80 +131%
5500 35.6 4.96 4.83 483 4.83 0.40 1.80 +13.1%
5600 35.5 5.07 4.64 4.64 4.64 0.40 1.80 +13.1%
5800 35.3 5.27 4.61 461 4.61 0.40 1.80 +13.1%

¢ Frequency validity 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 at calibration frequency and the uncertainty for the indicated frequency band.

F AL frequencies 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 &) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

S Alpha/Depth are determined during calibration. 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 3-8 GHz at any distance larger than half the probe tip

diameter from the boundary.

Certificate No: EX3-3955_Nov13
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EX3DV4-- SN:3955

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3955

Calibration Parameter Determined in Body Tissue Simulating Media

November 12, 2013

Relative Conductivity Depth® Unct.

f(MH2)® | Permittivity" (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
750 55.5 0.96 9.89 9.89 9.89 0.37 0.93 +12.0 %
2450 52.7 1.95 7.42 7.42 7.42 0.76 0.58 £12.0%
5200 49.0 5.30 4.64 4.64 4.64 0.40 1.90 +13.1 %
5300 48.9 542 4.36 4.36 4.36 0.45 1.90 £13.1%
5500 48.6 5.65 4.32 4.32 4.32 0.40 1.90 +13.1%
5600 48.5 577 4.27 4.27 4.27 0.30 1.90 +13.1%
5800 48.2 8.00 4.25 4.25 4.25 0.45 1.90 +13.1%

¢ Frequency validity 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 at calibration frequency and the uncertainty for the indicated frequency band.

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 tissue parameters {c and a) is restricted to + 5%. The uncertainty is the R3S 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

always less than + 1% for frequencies below 3 GHz and below 2% for frequencies betwesn 3-8 GHz at any distance larger than half the probe tip

diameter from the boundary.

Certificate No: EX3-3955_Nov13
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EX3DV4— SN:3955 November 12, 2013

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

Frequency response (hormalized)
o
JT
¥
=

8 | |
'ﬁml 22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4— SN:3955 November 12, 2013

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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EX3DV4— SN:3955 November 12, 2013

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)

10°

1084

Input Signal [uVv]

0%

1024

102 101 100 101 102 10°
. SAR [mW/cm3)
*
not compensated compensated

Error [dB]

'1‘00 1IO‘| 102 103
SAR [mW/cm3]

net compensated compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4— SN:3955

SAR [ViKgpW

f= 750 MHz, WGLS RS (H_convF)
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November 12, 2013

Conversion Factor Assessment

f= 2450 MHz, WGLS R22 {H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

-0.8
Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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EX3DV4- SN:3955

Novemnber 12, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3955

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) -54.2
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 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm

Certificate No: EX3-3955_Nov13 Page 11 of 11
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CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3955

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

Calibration Procedures for Dosimetric E-field Probes

Calibration date: December 23, 2013

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S(). 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<709%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards (D # Cal Date(Ca[ibrated by, Certificate No.) Scheduied Calibration
Power Meter NRP2 101919 01-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor NRP-Z91 | 101547 01-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor NRP-Z91 101548 01-Jul-13 (TMC, No.JW13-044) Jun-14
Reference10dBAttenuator | BT0520 12-Dec-12{TMC ,No.JZ12-867) Dec-14
Reference20dBAttenuator | BT0267 12-Dec-12(TMC,No.JZ12-866) Dec-14
Reference Probe EX3DV4 | SN 3846 03-Sep-13(SPEAG N0.EX3-3846_Sep13) Sep-14
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Secondary Standards iD# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-13 (TMC, No.JW13-045) Jun-14
Network Analyzer EE071C | MY46110673 15-Feb-13 (TMC, No.JZ13-781) Feb-14
Name Function Signature

Calibrated by:

Yu Zongying SAR Test Engineer %
Reviewed by: Qi Dianyuan SAR Project Leader %

Approved by: Lu Bingsong Deputy Director of the laberatory P W (?71

Issued; December 25, 2013
This calibration certificate shalt not be reproduced except in full without written approval of the laboratory.

Certificate No: J13-2-3185 Page 1 of 11
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Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression peint
CF crest factor {1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization ® @ rotation around probe axis
Polarization © 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

©=0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretatic

e NORMx,y,z: Assessed for E-field polarization 8=0 (f<900MHz in TEM-cell; f>1800MHz: waveguide).

NORMXx,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(fx,y.z = NORMXx,y,z* frequency_response (see Freguency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency respense 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). DCF does not depend on frequency nor media.

» PAR: PAR is the Peak tc Average Ratio that is not calibrated but determined based on the signal
characteristics.

o Axyz Bx.yz Cxyz VRxyz:AB,C are numencal 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.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<B0O0OMHz) 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 low gradients realized using a flat
phantom exposed by a patch antenna.

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

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

Certificate No: J13-2-3185 Page 2 of 11
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Probe EX3DV4

Calibrate. ver 23, 2013

Calibratec - . .1 .>Y Systems
{Note: non-compatible with DASY2 system!)

Certificate No: J13-2-3185 Page 3 of 11
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DASY — Parameters of Probe: EX3DV4 - SN: 3955

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(uV/(Vim)3)* 0.35 | 0.40 0.30 +10.8%
DCP(mV)® 110.8 104.5 101.4
Modulation Calibration Parameters
uIiD Communication A B c D VR Unc®
System Name dB dBuVv dB mV (k=2)
0 cwW X 0.0 0.0 1.0 0.00 112.8 | +4.8%
Y 0.0 0.0 1.0 123.6
z 0.0 0.0 1.0 100.5

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

" The uncertainties of Norm X, Y, Z do not affect the E%field uncertainty inside TSL (see Page 5 and Page 6).
® Numerical linearization parameter: uncertainty not required.

. Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Certificate No: J13-2-3185 Page 4 of 11
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DASY - Parameters of Probe: EX3DV4 - SN: 3955

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz]° Pe'::i::i"‘:;y ; C°"‘:;7r:‘)":y ConvF X | ConvF Y | ConvFZ | Alpha ?:1:;' ::(':;t)
850 415 0.92 9.86 9.86 986 | 012 | 153 | +12%
900 415 0.97 9.98 9.98 9.98 | 013 | 153 | 112%
1810 40.0 1.40 8.23 8.23 823 | 013 | 230 | £12%
1900 40.0 1.40 8.31 8.31 831 | 015 | 1.81 | £12%
2600 39.0 1.96 7.55 7.55 755 | 0.48 | 082 | L12%

- Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is resfricted 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 liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and &) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

Certificate No: J13-2-3185 Page 5 of 11
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DASY —~ Parameters of Probe: EX3DV4 - SN: 3955

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz]® P;:"::;:;y,, C°"°:;f{:‘)"fy ConvF X | ConvFY | ConvF Z | Alpha ?ri':;' (L::;t)
850 55.2 0.99 9.81 9.81 9.81 017 | 1.46 | +12%
900 55.0 105 | 986 9.86 9.86 027 | 1.09 | £12%
1810 53.3 1.52 8.17 8.17 8.17 014 | 2.85 | +12%
1900 53.3 1.52 7.84 7.84 784 | 0.16 | 264 | £12%
2600 52.5 2.16 7.58 7.58 758 | 050 | 0.85 | £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 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.

Certificate No: J13-2-3185 Page 6 of 11
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Frequenc ‘e of E-Field
(TEM-Cell: . L, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Uncertainty of Ax* ‘3sessment: £0.9% (k=2)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF)  f=2600 MHz, WGLS R26(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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DASY - Paramete..

Other Probe Parameters

>: EX3DV4 - SN: 3955

Sensor Arrangement Triangular
Connector Angle (°) 128
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 2mm

Certificate No; 113-2-3185 Page 11 of 11
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Acceptable Conditions for SAR Measurements Using Probes and Dipoles

Calibrated under the SPEAG-TMC Dual-Lego Calibration Program to

Support FCC Equipment Certification

The acceptable conditions for SAR measurements wsing probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beijing, China),
under the Dual-Logo Calibration Certificate program and guality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)
and TMC, to support FCC (U.S. Federal Communications Commission) equipment
certification are defined and described in the following.

1) The agreement established between SPEAG and TMC is only applicable to
calibration services performed by TMC where its clients (companies and divisions of
such companies) are headquartered in the Greater 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.

Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable to SAR measurements performed using such
equipment for supporting FCC equipment certification. These are identified in the

following.

2)

a)

b)

c)
d)

Calibration of dosimetric (SAR) probes EX3DVx, ET3DVx and ES3DVx.

1) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to support FCC equipment certification.

ii) Signal specific and bundied probe calibrations based on PMR (probe
modulation response) characteristics are handled according to the
requirements of KDB 865664; that is, “Until standardized procedures are
available to make such determination, the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
determined on a case-by-case basis through KDB inquiries, including SAR
system verification requirements.”

Calibration of SAR system validation dipoles, excluding HAC dipoles.

Calibration of data acquisition electronics DAE3 Vx, DAE4Vx and DAEasyVx.

For FCC equipment certification purposes, the frequency range of SAR probe and

dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by

the equipment identified in the TMC QA protocol (a separate attachment to this
document).

The identical system and equipment setup, measurement configurations,

hardware, evaluation algorithms, calibration and QA protocols, including the

format of calibration certificates and reports used by SPEAG shall be applied by

TMC.

The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 o

higher version systems. ‘



June 26, 2013

3) The SPEAG-TMC agreement includes specific protocols identified in the following
to ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dual-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. TMC shall, upon request, provide copies of documentation to
the FCC to substantiate program implementation.

4)

5)

a)

b)

d)

The Inter-laboratory Calibration Evaluation (IL.CE) stated in the TMC QA
protocol shall be performed between SPEAG and TMC at least once every 12
months. The ILCE acceptance criteria defined in the TMC QA protocol shall be
satisfied for the TMC, SPEAG and FCC agreements to remain valid.

Check of Calibration Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by TMC. Written confirmation from SPEAG is required
for TMC to issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by TMC
under the program are also issued by SPEAG.

The calibration equipment and measurement system used by TMC shall be
verified before each calibration service according to the specific reference SAR
probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specified in the TMC QA protocol
before each actual calibration can commmence. TMC shall maintain records of the
measurement and calibration system verification results for ail calibrations,
Quality Check of Calibration (QCC) certificates shall be performed by SPEAG at
least once every 12 months. SPEAG shall visit TMC facilities to verify the
laboratory, equipment, applied procedures and plausibility of randomly selected
certificates,

A copy of this document, to be updated annually, shall be provided to TMC clients
that accept calibration services according to the SPEAG-TMC Dual-Logo calibration
program, which should be presented to a TCB (Telecommunication Certification
Body), to facilitate FCC equipment approval.

TMC shall address any questions raised by its clients or TCBs relating to the SPEAG-
TMC Dual-Logo calibration program and inform the FCC and SPEAG of any critical
issues.

Change Note: Revised on June 26 to clarify the applicability of PMR and Bundled probe calibrations
according to the requirements of KDB 865664,
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CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

ES3DV3 - SN:3270

QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

September 24, 2013

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 pages and are part of the certificate.

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

Approved by:

Katja Pokovic

Technical Manager

This calibration cerlificate shall not be reproduced except in full without written aporoval of the laboratory.

Primary Standards D Cal Date {Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 04-Apr-13 (No. 217-01733) Apr-14

Power sensor E4412A MY 41498087 04-Apr-13 {(No. 217-01733) Apr-14

Reference 3 dB Attenuator SN: 55054 (3c) 04-Apr-13 (No. 217-01737) Apr-14

Reference 20 dB Attenuator SN: 85277 (20x) 04-Apr-13 (No. 217-01735) Apr-14

Reference 30 dB Attenuator SN: 55129 (30b) 04-Apr-13 (No. 217-01738) Apr-14

Reference Probe ES3DV2 SN: 3013 28-Dec-12 (No. ES3-3013_Dec12) Dec-13

DAE4 8N: 660 4-Sep-13 (No. DAE4-660 _Sept3) Apr-14

Secondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C US36420U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-15

Network Analyzer HP 8753E US37390585 18-Cct-01 (in house check Oct-12) in house check: Oct-13
Name Function Signature

Calibrated by: Israe El-Naoug Laberatory Technician

} -
Gfkﬁ%ﬂm._ é-]f{"s(}cl_ng.l. f

Issued: September 26, 2013

Certificate No. ES3-3270_Sep13
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Zeughausstrasse 43, 8004 Zurich, Switzerland
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Swiss Calibration Service

Accredited by the Swiss Accreditation Servica (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

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A B, C D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
s  NORMx,y.z: Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMXx,y,z does not affect the E-field
uncertainty inside TSL (see betow ConvF).

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

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

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

»  Axyz Bxyz Cxy.z; Dxy,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.

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

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

« Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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Probe ES3DV3

Manufactured:  February 25, 2010
Calibrated: September 24, 2013

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 systeml)
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ES3DV3— SN:3270 September 24, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3270

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2}
Norm (uV/(V/im)*)" 130 1.20 1.22 +101%
DCP (mV)® 99.9 102.5 100.4

Modulation Calibration Parameters

uib Communication System Name A B c D VR Unc
dB dBvVuv dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 1946 | #27 %
Y 0.0 0.0 1.0 1531
Z 0.0 0.0 1.0 146.9

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

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

& Numerical linearization parameter: uncertainty not required.

& Uncartainty 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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ES3DV3— SN:3270 September 24, 2013

DASY/EASY - Parameters of )2 .3-" :3270

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHZ)¢ | Permittivity " (Sim)© ConvF X | ConvFY | ConvFZ | Alpha {mm) {k=2)
835 41.5 0.50 6.18 6.18 6.18 0.40 1.59 +12.0%
900 41.5 0.97 6.06 6.06 6.06 0.80 1.10 +12.0%
1750 4.1 1.37 5.26 5.26 5.26 (.80 1.08 +12.0%
1900 40.0 1.40 5.08 5.08 5.08 0.58 1.37 +12.0%
2000 40.0 1.40 5.06 5.06 5.06 0.59 1.35 +120%
2450 39.2 1.80 4.53 4.53 4.53 0.80 1.26 +120%

< Frequency validity 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 R5S
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (z 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 (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3- SN:3270 September 24, 2013

DASY/EASY - Paramete | :.:S3DbV3 -7 3270

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity" (srm)F ConvFX | ConvFY | ConvFZ | Alpha | {mm) (k=2)
835 55.2 0.97 6.08 6.08 6.08 0.57 1.38 +12.0%
900 55.0 1.05 5.98 5.98 5.98 0.80 1.14 +12.0 %
1750 53.4 1.49 4.91 4.91 4.91 0.55 1.50 +12.0%
1900 53.3 1.52 4.71 4.71 4.71 0.57 1.50 +12.0 %
2000 53.3 1.52 4.78 4.78 4.78 0.60 1.46 +12.0%
2450 52.7 1.95 4.28 4.28 4.28 0.80 1.09 +12.0%

 Frequency validity 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 at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (s 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 (e and &) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3— 8N:3270 September 24, 2013
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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September 24, 2013
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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ES3DV3- SN:3270 September 24, 2013

Dy ‘ . Qhead)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES3DV3- SN:3270 September 24, 2013

Conve ~ *  sessment
f = 835 MHz, WGLS RS (H_convF) f= 1750 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment:  2.6% {k=2)
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ES3DV3— 8N:3270

DASY/EA” f - " arameter-

Other Probe Parameters

September 24, 2013

se: ES3D " - SN:3270

Sensor Arrangement Triangular
Connector Angle (°) -18.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mede disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
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
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Calibration Laboratory of

_ Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svhzero di laratura

Zoughausstrasse 43, B004 Lurich, Switzerisnd Swiss Calibration Servico

Acoredited by the Swiss Accreditafion Service [SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibrstion certificates

Glossary:

TSL tissue simulating liquid

NORM:x,y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx v,z

DCp diode compression point

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

ABCD modulation depandent linearization parameters

Polarization ip rotation around probe axis

Polarization 8 @ rodation around an axis that is in the plane normal to probe axis (at measurement cenler),

ie, 8=0is normal o probe axls

Calibration is Performed According to the Following Standards:

a) (EEE 5td 1528-2003, "IEEE Recommended Praclice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Techniques®, December 2003

b} (EC 62209-1, "Procedure io measure the Specific Absorplion Rate (SAR) for hand-held davices used In close
proximity (o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
=  NORMx,y.z Assessed for E-feld polarization & = 0 (f < 800 Mz in TEM-cell; > 1800 MHz: R22 wavaguide:-
NORMx,y,z are only intermediate values, |.e., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF),
s NORM{fix.y,z = NORMx,y,z * frequency_response (see Frequency Response Chan). This lineanzation is
implemented In DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

«  DCPxy.z DCP are numerical linearization parametars assessed hased on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor madia.

* PAR.PAR is the Peak to Average Ratio that |s not calibrated but determined based on the signal
characteristics

o Axyz Bxyz Cxyz Dxyz VRxyz A 8, C. D are numencal linearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on fraquancy nor
media, VR is the maximum calibraton range expressed in RMS voltage across the diode,

s ConvF and Boundary Effect Paramelérs. Assessed in fiat phantom using E-field (or Temparature Transler
Standard for f < 800 MHz) and insikle waveguide using analytical field distributions based on power
measurements for > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation {(alpha, depth) of which typical uncerizinty vaiues are given. These parameters are
used in DASY4 software 1o improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
o NORMzx, v,z * ConvF whereby the uncermainty comesponds 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 MH2 to + 100
MHz.

« Sphancal isotropy (3D deviation from Isotropy): In a field of low gradients realized using a fiatl phantom
exposed by a patch antenna,

= Sensor Offset The sensor offset cormesponds 1o the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.
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Probe EX3DV4

SN:3931

Manufactured:  July 24, 2013
Calibrated: September 10, 2013

Calibrated for DASY/EASY Systems

{Note: non-compatibie with DASYZ system)
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EX30v4- 5N 3931

Septeamber 10, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3931

Basic Calibration Parameters

[ Sensor X Sannor ¥ | Sensor Z Unc (k=2) |
Norm ;stwmf}* 042 0.58 | 0.50 +10.1 %
"BCP (mV) 1024 or.7 100.7
Modulation Calibration Parameters
uiD Communication System Name F B c | D VR Une"
. [ 1:] dByv v | dB mv (k=2)
0 cw % 0.0 0.0 1.0 | 000 | 1467 | 225% |
i 0.0 0o 1.0 1335
z | oo 00 | 10 | 1204 =

rted uncertainty of measurement is stated as the standard uncertainty of measurement

mutllplro ed by the mvm%:

probability of approxima

ly 95%.

factor k=2, which for a normal distribution corresponds to a coverage

* The urcertsnties of Mo Y I do nol MIHE’-&HumW:MTE{.[qun!mME}

'Mnﬂﬂ&m.lmmmmmw

E Ungertaitity b debormmed mming the mas. deviation from neer responae applying rectanguiar disidbulion and bs exfressed ko the sgldre of the
fiold valua

Cadificate No: EX3-3931_Sepi3
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EXIDV4- SN-381 September 10, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3931

Calibration Parameter Determined In Head Tissue Simulating Media

" Feafive _ | Conductivity Depth |  Unot.
FMHZ)© | Pormittivity” (Sim)” | ConvFX | ConvFY | ConvF2Z | Alpha | (mm) [le=3)
835 415 090 | 987 | 987 | 387 | 018 | 143 | £120%
900 41.5 D.97 9.59 8.59 95¢ | 018 | 146 | 2120%
1750 401 1.37 B.82 8.682 882 | 030 | 089 | 2120%
1800 40.0 1.40 8.40 840 | 840 | 059 | 069 | £120%
2000 40.0 1.40 B.41 8.41 841 | 046 | 078 | 2120%
2450 [ 392 1.80 759 7.59 7.58 0.35 0.91 $120%

* Frequancy valudity of £ 100 MHz only appbes for DASY v 4 snd higher (ses Page 2), sise i s reskicied 5o = SO MHz. The uncenminty s the RSS
of the ConvE unoertmnty sl cafibration trequency Grd the uncansinty fnr the indicsted Fequancy band.

" Al requenceas biow 3 GHz. tha validity of esue parsmeles (e ard =) csn be rilseed o = 100 # lgued compensation formule w agpied o
measumd SAR unlues. At frequencies above 3 GHg, the validity of fissus perametens (@ and of B esincted to + 5% The waceninhy s the 55 of
b CorvF uncantainty for indlaatod Larget tssus pormmetirs
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EX30V4- SN:-3931 Seplember 10, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3931

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth |  Unct

f(MHz)" | Permittivity " (Sim) " | ConvFX | ConvFY | ConvFZ | Alpha | {mm) {k=2)
845 55.2 0.67 9.68 9.66 966 | 032 l 0.99 +120%

900 56.0 1.05 9.35 9.35 935 | 022 | 140 | 2120%

1750 53.4 1.49 7.99 7.95 7.99 0.46 0.78 £120%
1900 | 53.3 1.52 7.81 7.61 7.61 0.44 0.84 +120%
2000 53.3 1.52 7.83 7.83 7.83 038 0.87 +12.0 %
2450 527 1.85 | 724 .- 7.24 7.24 0.75 l 0.57 +12.0%

© Froquency validity of £ 100 MMz anly applies for DASY vd .4 and higher (see Page 2), sise it |s restrictad to + 50 Mz The uhcersinty = the RSS
of the ConvF pncerginty @ calibration fraquency and tha uncaralnty for the indicated frequency band.

" Al frequencies befow 3 GHe, the validity of issue parameter (x and o) can be retaxed to £ 10% il liquid compensaton formula is applied o
massured SAR values Al frequencied above 3 GHz. the vahdity of bssue paramelers (¢ and o) (8 restncled to £ 5%. The uncenainty g the RSS of
et ConvF uncedainty for indicaled targest Esue parameten.
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EX3DVd- SN:3831 September 10, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncenainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isctropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARnead)
(TEM cell , 1 = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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September 10, 2013

Conversion Factor Assessment

1= 835 MHZ WGLS RS (H_conF)

= 1800 MHz WGLS R22 (H_com#®)
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Deviation from Isotropy in Liquid
Error (4, 9), f= 900 MHz
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Uncertainty of Spherical Isotropy Assassment: t 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3931

Other Probe Parameters

Sensor Arrangement Triangular
Connactor Angle (™) -12.3
Mecharical Surface Detection Mode enabled
Optical Surface Detection Mode disabled |
| Probe Oversll Length 337 mm
| Probe Body Diameter 10 mm
Tip Length ' * 9 mm
Tip Diametar 2.5mm
"Prabe Tip 1o Sensor X Calibration Point Trm |
ithThh&mYmmr 1 mm
| Probe Tip to Sensor Z Calibration Point 1mm

I Recommended Measurement Distance from Surface 2 mm
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