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1 Test Laboratory

1.1 Testing Location

Company Name: TMC Shenzhen, Telecommunication Metrology Center of MIIT

Address: No. 12building, Shangsha Innovation and Technology Park, Futian
District, Shenzhen, P. R. China

Postal Code: 518048

Telephone: +86-755-33322000

Fax: +86-755-33322001

1.2 Testing Environment

Temperature: 18°C~25 °C,
Relative humidity: 30%~ 70%
Ground system resistance: <05 Q
Ambient noise & Reflection: <0.012 W/kg

1.3 Project Data

Project Leader: Zhang Bojun

Test Engineer: Cao Junfei

Testing Start Date: September 2", 2014
Testing End Date: September 29", 2014

1.4 Signature

\)ﬁ AL
Cao Junfei
(Prepared this test report)

AR
Zhang Bojun
(Reviewed this test report)

Fhet

Lu Minniu
Director of the laboratory
(Approved this test report)
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2 Client Information

2.1 Applicant Information

Company Name: Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Coolpad Information Harbor, 2nd Mengxi Road, Hi-Tech Industrial

Address /Post: o
Park(North), Nanshan district, Shenzhen, P.R.C

City: Shenzhen

Postal Code: 518000

Country: P.R.China

Contact: Li Amei

Email: liamei@yulong.com

Telephone: +86 13410415799

Fax: /

2.2 Manufacturer Information

Company Name: Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Coolpad Information Harbor, 2nd Mengxi Road, Hi-Tech Industrial

Address /Post: o
Park(North), Nanshan district, Shenzhen, P.R.C

City: Shenzhen

Postal Code: 518000

Country: P.R.China

Contact: Li Amei

Email: liamei@yulong.com

Telephone: +86 13410415799

Fax: /
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3 Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1 About EUT

Description:

Mobile phone

Mode Name:

Vodafone 890N

Marketing name:

Vodafone Smart 4 turbo

Operating mode(s):

GSM 850/900/1800/1900, WCDMA 900/2100, LTE Band
3/7/20, Wi-Fi, BT

Tested Tx Frequency:

1850.2 — 1910 MHz (GSM 1900)

2502.5 — 2567.5 MHz (LTE Band 7)

2412 — 2472 MHz (Wi-Fi 2.4G)

Test Channel:
(Low-Middle-High)

512- 661- 810 (GSM1900)

20850- 21100- 21350 (LTE Band 7)

1-7-13 (WIFI 2450)

GPRS Multislot Class: 12
EGPRS Multislot Class: 12
GPRS capability Class: B

Test device Production information:

Production unit

Device type:

Portable device

Antenna type:

Integrated antenna

Accessories/Body-worn configurations:

Headset, Near Field Communication

Form factor:

134mm X 69mm

3.2 Internal Identification of EUT used during the test

EUT ID* SN or IMEI

HW Version SW Version

EUT1 IMEI: 353853061090994

T3 4.4.150.00.73.140821.KTU84P.VF.DE

*EUT ID: is used to identify the test sample in the lab internally.
Note: It is performed to test SAR with the EUT1 and conducted power with the EUT1.

3.3 Internal Identification of AE used during the test

AE ID* | Description Model SN Manufacturer
AE1l Battery CPLD-315 / ZHUHAI Coslight battery CO.,LTD.
AE2 Headset JWEP0633-Y27 / JWELL

*AE ID: is used to identify the test sample in the lab internally.
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4 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for TCT Mobile
Limited GSM Quad band &UMTS Dual band mobile phone 2052A are as follows:
Table 4.1: Highest Reported SAR (1g)

. . Highest Reported SAR .
Exposure Configuration Technology Band Equipment Class
1g (W/Kg)
PCS 1900 0.370
Head
. . LTE Band 7 0.369 PCE
(Separation Distance 0Omm) —
WiFi 2.4GHz 0.222
PCS 1900 0.873
Body-worn
, , LTE Band 7 1.146 PCE
(Separation Distance 10mm) —
WiFi 2.4GHz 0.339

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6
WI/Kg as averaged over any 19 tissue according to the ANSI C95.1-1999.

For body worn operation, this device has been tested and meets FCC RF exposure guidelines when
used with any accessory that contains no metal and which provides a minimum separation distance
of 10 mm between this device and the body of the user. Use of other accessories may not ensure
compliance with FCC RF exposure guidelines.

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

The measurement together with the test system set-up is described in annex C of this test report. A
detailed description of the equipment under test can be found in chapter 4 of this test report.
The highest reported SAR value is obtained at the case of Table 4.1, and the values are: 1.146
W/kg (19).

Table 4.2: The sum of reported SAR values for main antenna and WiFi

Position Main antenna WiFi Sum
Highest reported
g P Right hand, Touch cheek 0.370 0.177 0.547
SAR value for Head
Highest reported
Rear 1.146 0.339 1.485
SAR value for Body

Table 4.3: The sum of reported SAR values for main antenna, WiFi and Bluetooth

Position Main antenna BT* Sum
Highest reported )
g P Right hand, Touch cheek 0.370 0.09 0.460
SAR value for Head
Highest reported
Rear 1.146 0.05 1.196
SAR value for Body

BT* - Estimated SAR for Bluetooth (see the table 13.2)
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Table 13.3: The sum of reported SAR values for main antenna and NFC

Position The Sum of Main antenna and NFC

Highest reported

Rear 1.366
SAR value for Body

According to the above tables, the maximum sum of reported SAR values is 1.485 W/kg (1g). The
detail for simultaneous transmission consideration is described in chapter 13.

5 TEST METHODOLOGY

5.1 Applicable Limit Regulations

ANSI C95.1-1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.

5.2 Applicable Measurement Standards

IEEE 1528-2013: Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Body Due to Wireless Communications Devices:
Experimental Techniques.

KDB447498 D01: General RF Exposure Guidance v05r02: Mobile and Portable Devices RF
Exposure Procedures and Equipment Authorization Policies.

KDB648474 D04 Handset SAR v01r02: SAR Evaluation Considerations for Wireless Handsets.

KDB941225 D06: SAR Evaluation Procedures for Portable Devices with Wireless Router
Capabilities

KDB248227 D01 Hotspot Mode SAR v02 r03: SAR Measurement Procedures for 802.11a/b/g
transmitters.

KDB 865664 D01 SAR measurement 100 MHz to 6 GHz v01r03: SAR Measurement
Requirements for 100 MHz to 6 GHz

KDB 865664 D02 RF Exposure Reporting v01r01: RF Exposure Compliance Reporting and
Documentation Considerations
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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 Ilimits 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
(,0) . The equation description is as below:

d dw, d dw
SAR= (5 )= ()
dt 'dm” dt pdv

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

ST
SAR =c(—
)

Where: C is the specific head capacity, ST is the temperature rise and stis the exposure duration,
or related to the electrical field in the tissue by

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

However for evaluating SAR of low power transmitter, electrical field measurement is typically
applied.
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7 Tissue Simulating Liquids

7.1 Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

Frequency . Conductivity Permittivity

Liquid Type *+ 5% Range *+ 5% Range
(MHz) (0) (e)
835 Head 0.90 0.86~0.95 41.5 39.4~43.6
835 Body 0.97 0.92~1.02 55.2 52.4~58.0
1900 Head 1.40 1.33~1.47 40.0 38.0~42.0
1900 Body 1.52 1.44~1.60 53.3 50.6~56.0
2450 Head 1.80 1.71~1.89 39.2 37.3~41.1
2450 Body 1.95 1.85~2.05 52.7 50.1~55.3
2600 Head 1.96 1.86~2.06 39.0 37.1~41.0
2600 Body 2.16 2.05~2.27 52.5 49.8~55.1

7.2 Dielectric Performance

Table 7.2: Dielectric Performance of Tissue Simulating Liquid

Measurement Date Type Frequency Permittivity Drift Conductivity Drift
(yyyy-mm-dd) £ (%) o (S/m) (%)
2014-09-06 Head 1900 MHz 39.16 -2.10 1.45 4.00
2014-09-02 Body 1900 MHz 52.61 -1.29 1.51 -0.53
2014-09-12 Head 2450 MHz 39.27 0.18 1.82 1.11
2014-09-14 Body 2450 MHz 51.10 -3.04 1.89 -3.08
2014-09-17 Head 2600 MHz 39.91 2.33 1.96 2.62
2014-09-17 Body 2600 MHz 50.67 -3.49 2.07 -4.17
2014-09-29 Body 2600 MHz 51.87 -1.20 2.09 -3.10

Note: The liquid temperature is 22.0°C
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Picture 7-1: Liquid depth in the Head Phantom (1900 MHz)

Picture 7-2: Liquid depth in the Flat Phantom (1900 MHz)
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™

Picture 7-3: Liquid depth in the Head Phantom (2450 MHz)

Picture 7-4 Liquid depth in the Flat Phantom (2450MHz)
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Picture 7-1: Liquid depth in the Head Phantom (2600 MHz)

Picture 7-2: Liquid depth in the Flat Phantom (2600 MHz)
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8 System verification

8.1 System Setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the
power source is replaced by a continuous wave that comes from a signal generator. The calibrated
dipole must be placed beneath the flat phantom section of the SAM twin phantom with the correct
distance holder. The distance holder should touch the phantom surface with a light pressure at the
reference marking and be oriented parallel to the long side of the phantom. The equipment setup is
shown below:

Spacer

\\\ 3D Probe positioner

\\\
\\
\\\field probe
~~.__a || Flat Phantom

)y ==

Dipole

Dir.Coupler

Signal _| |5
Generator [r@

\3/

Picture 8.1 System Setup for System Evaluation

Picture 8.2 Photo of Dipole Setup
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SAR system verification is required to confirm measurement accuracy, according to the tissue
dielectric media, probe calibration points and other system operating parameters required for
measuring the SAR of a test device. The system verification must be performed for each frequency
band and within the valid range of each probe calibration point required for testing the device.

The system verification results are required that the area scan estimated 1-g SAR is within 3% of
the zoom scan 1-g SAR. The details are presented in annex B.

Table 8.1: System Verification of Head

Measurement Target value (W/kg) | Measured value (W/kg) Deviation
Date Frequency 10g 1lg 10g 19 1049 19
(yyyy-mm-dd) Average | Average | Average Average | Average | Average
2014-09-06 1900 MHz 20.9 40.0 20.48 39.92 -2.01% -0.20%
2014-09-12 2450 MHz 24.3 51.9 25.44 51.6 4.69% -0.58%
2014-09-17 2550 MHz 26.0 57.2 26.32 58.8 1.23% 2.80%
Table 8.2: System Verification of Body
Measurement Target value (W/kg) | Measured value (W/kg) Deviation
Date Frequency 10g 19 109 1g 1049 1lg
(yyyy-mm-dd) Average | Average | Average Average | Average | Average
2014-09-02 1900 MHz 214 40.3 21.92 41.2 2.43% 2.23%
2014-09-14 2450 MHz 23.7 50.8 24.8 51.7 4.64% 1.77%
2014-09-17 2550 MHz 24.4 54.1 24.7 53.36 1.23% -1.37%
2014-09-29 2550 MHz 24.4 54.1 24.7 56.16 1.31% 3.81%




T M n No. 114Z00915-SAR
/N Page 17 of 122
8.3 Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 2 years ago but more than 1 year ago were confirmed in
maintaining return loss (< - 20 dB, within 20% of prior calibration) and impedance (within 5 ohm from
prior calibration) requirements per extended calibrations in KDB 865664 DO01:

Dipole D1900V2 SN: 5d088

Head Liquid
Date of Measurement | Return Loss(dB) | A % Impedance (Q) AQ
10/17/2012 -29.3 / 53.2 /
10/16/2013 -28.2 3.7 515 1.7
Body Liquid
Date of Measurement | Return Loss(dB) | A% Impedance (Q) AQ
10/17/2012 -29.1 / 49.9 /
10/16/2013 -28.6 1.7 48.5 1.3

Dipole D2450V2 SN: 873

Head Liquid
Date of Measurement | Return Loss(dB) | A % Impedance (Q) AQ
10/18/2012 -28.9 / 52.1 /
10/17/2013 -27.8 3.8 50.3 1.8
Body Liquid
Date of Measurement | Return Loss(dB) | A % Impedance (Q) AQ
10/18/2012 -32.8 / 495 /
10/17/2013 -32.1 2.1 48.1 1.4Q
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9 Measurement Procedures

9.1 Tests to be performed

In order to determine the highest value of the peak spatial-average SAR of a handset, all device
positions, configurations and operational modes shall be tested for each frequency band according
to steps 1 to 3 below. A flowchart of the test process is shown in picture 9.1.

Step 1: The tests described in 9.2 shall be performed at the channel that is closest to the centre of
the transmit frequency band ( f,) for:

a) all device positions (cheek and tilt, for both left and right sides of the SAM phantom, as described
in annex D),

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

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

If more than three frequencies need to be tested according to 11.1 (i.e., N, > 3), then all

frequencies, configurations and modes shall be tested for all of the above test conditions.

Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1, perform
all tests described in 9.2 at all other test frequencies, i.e., lowest and highest frequencies. In
addition, for all other conditions (device position, configuration and operational mode) where the
peak spatial-average SAR value determined in Step 1 is within 3 dB of the applicable SAR limit, it is
recommended that all other test frequencies shall be tested as well.

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

' '

Operational Mode Measurement 9.2
Y Iﬂol'cronccr Measurement (Step al'l
Configuration '
l ‘ [ AreaScan(Stepsb-c) |
A vy +
v—'l Zoom Scan (Steps d - e) |
' Y '
Left Right I Reference Measurament {Stap f) I
U
Check 15° tilted \—| l_ Peak in cube?
‘\{ NO
. / Shift

YES
cube
canter l

All primary and
L secondary peaks
7
NO tested

Select YES

ncxi 1
All tests of peal

< Step 1 done? - s
NO . )

" YES
4 ™y (" )
Additional peaks shall be measured

Determination of the worst- : S
" ! anly when the primary peak iz within 2
sase configuration AND all VB of the SAR mit,

configurations with less than \_ J
-3dB of applicable limits

Measurement 9.2 J

at canter frequancy

All other test frequencies
{loweer, upper, ete.)

( Measurement 9.2 ]

Worst-case NO
configuration AND all

configurations of less 2

than -3dB of applicabla

limit tasted? YES

( Determination of maximum ]

Picture 9.1 Block diagram of the tests to be performed

9.2 General Measurement Procedure

The area and zoom scan resolutions specified in the table below must be applied to the SAR
measurements and fully documented in SAR reports to qualify for TCB approval. Probe boundary
effect error compensation is required for measurements with the probe tip closer than half a probe
tip diameter to the phantom surface. Both the probe tip diameter and sensor offset distance must
satisfy measurement protocols; to ensure probe boundary effect errors are minimized and the
higher fields closest to the phantom surface can be correctly measured and extrapolated to the
phantom surface for computing 1-g SAR. Tolerances of the post-processing algorithms must be
verified by the test laboratory for the scan resolutions used in the SAR measurements, according to
the reference distribution functions specified in IEEE Std 1528-2003. The results should be
documented as part of the system validation records and may be requested to support test results
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when all the measurement parameters in the following table are not satisfied.

=3 GH= =3 GH=

Maximum distance from closest measurement point 541 Ve In() £ 0.5
({geometric center of probe sensors) to phantom surface 2= imm #5in(2) 205 mm
Maximum probe angle from probe axis to phantom swface 105+ 1° e+ 1°
normal at the measurement location - i

=2GHz: = 15 mm 3-4GHz: = 12 mm

2-3GHz:=12mm 4 -6 GHz: = 10 mm
Maximum area scan spatial resolution: Axames, A¥ s When the x or v dimension of the test device, in the

measurement plane onentation, 15 smaller than the above, the
mezsurement resohifion must be = the comesponding x or v
dimension of the test device with at least one measurement
point on the test device.

Maxi . anatia] sesslation: A Av =2 GHz: = § mm 3-4GHz = 5mm’
Maximum zeom scan spatial resolution: Axy, . AV 2oom ) 3GHz: <5 mm" 4_6GHz = 4 mm'
3-4GHz: =4 mm

uniform grid: Azy.. (o) = 5 mm 4_-5GHz: =3 mm

5-6GHz: =2 mm

Maximum zoom scan AZy ool 1) between 1™ 3-4GHz < 3mm
spatial resolution, two points closest to =4 mm 4-5GHz: =2 5mm
normal to phantom phantom surface 5 _6GHz: <2 mm
surface graded

end

Azymin=1): between

i ; = 15-A -1
subsequent points = Zgocm{B-1)

3 -4 GHz: = 28 mm

. X V. Z = 30 mm 4-5GHz =25 mm
volume

5-6GHz =22 mm

Mote: § 15 the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE P1528-
2011 for detals.

When zoom scan 15 required and the reported SAFR from the area scan based I-g S4AR estimation procedures of EDB
447498 1: = 1.4 Wke, = 8 mm, = 7 mm and = 5 mm zoom scan resolution may be apphied, respectively, for 2 GHzto 3
GHz, 3 GH=z to 4 GHz and 4 GHz to 6 GHz

Minimum zoom scan

9.3 WCDMA Measurement Procedures for SAR

The following procedures are applicable to WCDMA handsets operating under 3GPP Release99,
Release 5 and Release 6. The default test configuration is to measure SAR with an established
radio link between the DUT and a communication test set using a 12.2kbps RMC (reference
measurement channel) configured in Test Loop Mode 1. SAR is selectively confirmed for other
physical channel configurations (DPCCH & DPDCH,), HSDPA and HSPA (HSUPA/HSDPA) modes
according to output power, exposure conditions and device operating capabilities. Both uplink and
downlink should be configured with the same RMC or AMR, when required. SAR for Release 5
HSDPA and Release 6 HSPA are measured using the applicable FRC (fixed reference channel) and
E-DCH reference channel configurations. Maximum output power is verified according to applicable
versions of 3GPP TS 34.121 and SAR must be measured according to these maximum output
conditions. When Maximum Power Reduction (MPR) is not implemented according to Cubic Metric
(CM) requirements for Release 6 HSPA, the following procedures do not apply.
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For Release 5 HSDPA Data Devices:

Sub—test B. B, By (SP) B.1 B, B CM/dB
1 2/15 15/15 64 2/15 4/15 0.0
2 12/15 15/15 64 12/15 24/25 1.0
3 15/15 8/15 64 15/8 30/15 1.5
4 15/15 4/15 64 15/4 30/15 1.5
For Release 6 HSPA Data Devices
Sub- By B B o | MPR | AG
/ ed ed E-TFCT
test ﬂc ﬂd ﬂc ﬂd ﬂhs ﬂec ﬁEd (dB) (dB) Index
(SP) (SF) (codes)
1 11/15 | 15/15 64 11/15 22/15 | 209/225 1039/225 4 1 .o | 20 20 75
2 6/15 | 15/15 64 6/15 12/15 | 12/15 12/15 4 1 3.0 | 2.0 12 67
Py :47/15
3 | 15/15 | 9/15 64 15/9 30/15 | 30/15 4 2 2.0 | 1.0 15 92
Poir:47/15
4 2/15 | 15/15 64 2/15 4/15 4/15 56/75 4 1 3.0 | 3.0 17 71
5 | 15/15 | 15/15 64 15/15 24/15 | 30/15 134/15 4 1 .o | 0.0 21 81

9.4 Bluetooth & Wi-Fi Measurement Procedures for SAR

Normal network operating configurations are not suitable for measuring the SAR of 802.11
transmitters in general. Unpredictable fluctuations in network traffic and antenna diversity conditions
can introduce undesirable variations in SAR results. The SAR for these devices should be
measured using chipset based test mode software to ensure that the results are consistent and
reliable.

Chipset based test mode software is hardware dependent and generally varies among
manufacturers. The device operating parameters established in a test mode for SAR measurements
must be identical to those programmed in production units, including output power levels, amplifier
gain settings and other RF performance tuning parameters. The test frequencies should correspond
to actual channel frequencies defined for domestic use. SAR for devices with switched diversity
should be measured with only one antenna transmitting at a time during each SAR measurement,
according to a fixed modulation and data rate. The same data pattern should be used for all
measurements.

9.5 Near Field Communication

Near-Field Communication (NFC) is a set of standards for smartphones and other mobile devices to
establish radiocommunication with each other by touching them together or bringing them into close
proximity, usually no more than a few centimeters, which can be considered as collections of
dipoles with a fixed phase relationship creates a stationary electromagnetic field pulsating at 13.56
MHz. Here we measure the NFC antenna by inducing its electric potential into the worst case of
main antenna test position, and then evaluate the combined SAR test results.
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9.6 Power Drift

To control the output power stability during the SAR test, DASY4 system calculates the power drift
by measuring the E-field at the same location at the beginning and at the end of the measurement
for each test position. These drift values can be found in Table 14.2 to Table 14.17 labeled as:
(Power Drift [dB]). This ensures that the power drift during one measurement is within 5%.

10 Area Scan Based 1-g SAR

10.1 Requirement of KDB

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

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

10.2 Fast SAR Algorithms

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

In the initial study, an approximation algorithm based on Linear fit was developed. The accuracy of
the algorithm has been demonstrated across a broad frequency range (136-2450 MHz) and for both
1- and 10-g averaged SAR using a sample of 264 SAR measurements from 55 wireless handsets.
For the sample size studied, the root-mean-squared errors of the algorithm are 1.2% and 5.8% for
1- and 10-g averaged SAR, respectively. The paper describing the algorithm in detail is expected to
be published in August 2004 within the Special Issue of Transactions on MTT.

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

Both algorithms are implemented in DASY software.
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11 Conducted Output Power

11.1 Manufacturing tolerance

Note: Target Value is Average Output Power Value.
Table 11.1: GSM Speech

GSM 1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 30 30 30
Tune-up (dBm) 31 31 31
Table 11.2: GPRS and EGPRS
GSM 1900 GPRS (GMSK)
Channel 810 661 512
Target (dBm) 30 30 30
1 Txslot
Tune-up (dBm) 31 31 31
Target (dBm) 28 28 28
2 Txslots
Tune-up (dBm) 29 29 29
Target (dBm) 26 26 26
3Txslots
Tune-up (dBm) 27 27 27
Target (dBm) 24 24 24
4 Txslots
Tune-up (dBm) 25 25 25
GSM 1900 EGPRS (GMSK)
Channel 810 661 512
Target (dBm) 30 30 30
1 Txslot
Tune-up (dBm) 31 31 31
Target (dBm) 28 28 28
2 Txslots
Tune-up (dBm) 29 29 29
Target (dBm) 26 26 26
3Txslots
Tune-up (dBm) 27 27 27
Target (dBm) 24 24 24
4 Txslots
Tune-up (dBm) 25 25 25
Table 11.3: LTE
LTE Band 7
Channel Channel 20800 Channel 21100 Channel 21400
Target (dBm) 22,5 22.5 22.5
Tune-up (dBm) 23.5 23.5 23.5
Table 11.5: WiFi
Channel Channel 1 Channel 6 Channel 11
WiFi Target (dBm) 15 15 15
802.11b Tune-up (dBm) 16 16 16
WiFi Target (dBm) 15 15 15
802.11g Tune-up (dBm) 16 16 16
WiFi Target (dBm) 15 15 15
802.11n Tune-up (dBm) 16 16 16
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Table 11.4: Bluetooth
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Bluetooth
Channel Channel 0 Channel 39 Channel 78
Target (dBm) -2.00 -2.00 -2.00
Tune-up (dBm) -1.00 -1.00 -1.00

11.2 GSM Measurement result
During the process of testing, the EUT was controlled via Agilent Digital Radio Communication
tester (E5515C) to ensure the maximum power transmission and proper modulation. This result
contains conducted output power for the EUT. In all cases, the measured peak output power should
be greater and within 5% than EMI measurement.

Table 11.6: The conducted power measurement results for GSM1900

Conducted Power (dBm)

GSM
1900MHz

Channel 810(1909.8MHz)

Channel 661(1880MHz)

Channel 512(1850.2MHz)

30.16

30.38

30.80

Table 11.7: The conducted power measurement results for GPRS and EGPRS (Hotspot on)

PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 30.62 29.95 29.99 -9.03dB 21.59 20.92 20.96
2 Txslots 27.50 27.71 27.80 -6.02dB 21.48 21.69 21.78
3Txslots 26.31 26.65 26.67 -4.26dB 22.05 22.39 2241
4 Txslots 23.91 23.99 24.10 -3.01dB 20.90 20.98 21.09
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
EGPRS (GMSK) 810 661 512 810 661 512
1 Txslot 28.95 28.68 28.51 -9.03dB 19.92 19.65 19.48
2 Txslots 27.21 27.24 27.40 -6.02dB 21.19 21.22 21.38
3Txslots 26.10 26.21 26.21 -4.26dB 21.84 21.95 21.95
4 Txslots 23.56 23.69 23.60 -3.01dB 20.55 20.68 20.59

Table 11.7: The co

nducted power measurement

sults for GPRS and EGPRS (Hotspot off)

PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 30.62 29.95 29.99 -9.03dB 21.59 20.92 20.96
2 Txslots 27.50 27.71 27.80 -6.02dB 21.48 21.69 21.78
3Txslots 26.31 26.65 26.67 -4.26dB 22.05 22.39 22.41
4 Txslots 23.91 23.99 24.10 -3.01dB 20.90 20.98 21.09
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
EGPRS (GMSK) 810 661 512 810 661 512
1 Txslot 28.95 28.68 28.51 -9.03dB 19.92 19.65 19.48
2 Txslots 27.21 27.24 27.40 -6.02dB 21.19 21.22 21.38
3Txslots 26.10 26.21 26.21 -4.26dB 21.84 21.95 21.95
4 Txslots 23.56 23.69 23.60 -3.01dB 20.55 20.68 20.59
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NOTES:

1) Division Factors

To average the power, the division factor is as follows:

1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) => -9.03dB

2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB

3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB

4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.01dB

According to the conducted power as above, the body measurements are performed with 3Txslots
for PCS1900.

Note: According to the KDB941225 D03, “when SAR tests for EDGE or EGPRS mode is necessary,
GMSK modulation should be used”.

11.3 LET-TDD Measurement result

Table 11.3: The conducted Power for LTE-FDD (Hotspot off)

LET-FDD Band 7 Actual output Power (dBm)
Band-width | RBallocation | RBoffset ‘ Modulation High Middle Low
852 MHz 847MHz 842MHz
Hiah QPSK 22.90 22.97 22.89
i
g 16QAM 22.03 22.04 22.02
PSK 23.01 22.99 23.01
1RB Middle Q
16QAM 21.97 21.99 21.98
Low QPSK 23.11 23.09 23.08
16QAM 22.09 22.17 22.13
5 MHz High QPSK 22.03 22.09 22.07
i
g 16QAM 21.02 21.03 21.04
PSK 22.08 22.11 22.09
12RB Middle Q
16QAM 21.08 21.11 21.11
Low QPSK 22.19 22.26 22.23
16QAM 21.17 21.19 21.16
QPSK 22.01 22.05 22.03
25RB
16QAM 21.02 21.05 21.02
857MHz 847MHz 837MHz
High QPSK 22.82 22.86 22.78
i
g 16QAM 22.02 22.04 22.05
PSK 22.95 22.98 22.96
1RB Middle Q
16QAM 21.98 21.99 21.98
10 MHz Low QPSK 23.08 23.07 23.02
16QAM 22.13 22.21 22.12
Hiah QPSK 22.13 22.11 22.08
i
g 16QAM 21.05 21.09 21.06
25RB
) QPSK 22.06 22.16 22.12
Middle
16QAM 21.03 21.12 21.13




No. 114Z00915-SAR
Page 26 of 122

Low QPSK 22.25 22.33 22.26
16QAM 21.16 21.15 21.16
QPSK 22.05 22.08 22.06
50RB
16QAM 21.01 21.06 21.03
854.5MHz 847MHz 839.5MHz
High QPSK 22.83 22.89 22.84
[
g 16QAM 22.07 22.02 22.01
PSK 22.97 22.91 22.93
1RB Middle Q
16QAM 21.95 21.99 21.98
Low QPSK 23.13 23.12 23.08
16QAM 22.23 22.23 22.16
15 MHz Hiah QPSK 22.11 22.21 22.15
g 16QAM 21.06 21.13 21.14
_ QPSK 22.15 22.14 22.08
36RB Middle
16QAM 21.08 21.13 21.12
Low QPSK 22.23 22.22 22.17
16QAM 21.14 21.15 21.17
QPSK 22.11 22.14 22.09
75RB
16QAM 21.03 21.10 21.09
852MHz 847MHz 842MHz
High QPSK 22.88 22.95 22.87
J 16QAM 22.01 22.05 22.02
PSK 22.99 22.98 22.97
1RB Middle Q
16QAM 22.12 22.14 22.13
Low QPSK 23.07 23.05 23.08
16QAM 22.14 22.16 22.15
20 MHz Hiah QPSK 22.11 22.14 22.13
g 16QAM 21.01 21.05 21.06
PSK 22.06 22.09 22.08
50RB Middle Q
16QAM 21.04 21.08 21.03
L QPSK 22.24 22.26 22.22
ow
16QAM 21.23 21.20 21.21
QPSK 22.03 22.10 22.06
100RB
16QAM 21.08 21.09 21.07
Table 11.3: The conducted Power for LTE-FDD (Hotspot on)
LET-FDD Band 7 Actual output Power (dBm)
Band-width | RBallocation | RBoffset ‘ Modulation High Middle Low
852 MHz 847MHz 842MHz
High QPSK 22.88 22.95 22.87
[
5 MHz R J 16QAM 22.01 22.02 22.00
PSK 22.99 22.97 22.99
Middle Q
16QAM 21.95 21.97 21.96
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Lon QPSK 23.09 23.07 23.06
160AM 22.07 2215 2211
o QPSK 2201 22.07 22.05
g 160AM 21.00 21.01 21.02
R viddle | QPSK 22.06 22.09 22.07
16QAM 21.06 21.09 21.09
Lom QPSK 2217 2224 2221
16QAM 2115 2117 2114
QPSK 21.99 22.03 22.01
25RB
16QAM 21.00 21.03 21.00
857MHz | 847MHz | 837MHz
o QPSK 22.80 22.84 2276
g 160AM 22.00 22.02 22.03
PSK 22. 22. 22.94
1RB Middle |— 20> %3 % S
160AM 21.96 21.97 21.96
Con QPSK 23.06 23.05 23.00
16QAM 2211 2219 2210
10 MHz o QPSK 2211 22.09 22.06
J 16QAM 21.03 21.07 21.04
PSK 22.04 2214 2210
25RB Middle |—2
16QAM 21.01 21.10 2111
Con QPSK 2223 2231 2224
160AM 21.14 2113 21.14
QPSK 22.03 22.06 22.04
50RB
160AM 20.99 21.04 21.01
8545MHz | 847MHz | 839.5MHz
o QPSK 22.81 22.87 22.82
g 16QAM 22.05 22.00 21.99
PSK 22.95 22.89 2291
1RB Middle |—2
160QAM 21.93 21.97 21.96
Con QPSK 2311 23.10 23.06
160QAM 2221 2221 2214
15 MHz o QPSK 22.09 2219 2213
g 160QAM 21.04 2111 2112
PSK 2213 2212 22.06
36RB Middle |—2
160AM 21.06 2111 21.10
Lo QPSK 2221 22.20 2215
160AM 2112 2113 2115
QPSK 22.09 2212 22.07
75RB
160AM 21.01 21.08 21.07
852MHz | 847MHz | 842MHz
20 MHz _ QPSK 22.86 22.93 22.85
1RB High
160AM 21.99 22.03 22.00
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. QPSK 22.97 22.96 22.95
Middle
16QAM 22.10 22.12 22.11
Low QPSK 23.05 23.03 23.06
16QAM 22.12 22.14 22.13
Hiah QPSK 22.09 22.12 22.11
g 160AM 20.99 21.03 21.04
. QPSK 22.04 22.07 22.06
50RB Middle
16QAM 21.02 21.06 21.01
Low QPSK 22.22 22.24 22.20
16QAM 21.21 21.18 21.19
QPSK 22.01 22.08 22.04
100RB
16QAM 21.06 21.07 21.05
11.4 Wi-Fi and BT Measurement result
The output power of BT antenna is as following:
Table 12.5: The conducted Power for BT(BLE)
Measured Power (dBm)
Cho Ch 39 Ch 78
modle\Channel
(2402 MHz) (2441 Mhz) (2480 MHz)
GFSK 1.54 1.52 1.64
/4 DQPSK 1.21 1.22 1.20
8DPSK 1.18 1.78 1.30
BLE 1.65 2.01 1.73
The conducted power for WiFi is as following:
Table 12.6: The conducted Power for WIFI
Measured Power (dBm)
Ch1 Ch7 Ch 13
modle\Channel
(2412 MHz) (2442Mhz) (2472MHz)
802.11b 15.55 15.24 15.63
802.11g 13.02 13.81 14.54
802.11n 13.53 13.32 13.91




No. 114Z00915-SAR
Page 29 of 122

TV

12 Simultaneous TX SAR Considerations

12.1 Introduction

The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple
Transmitters” are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g
and Bluetooth devices which may simultaneously transmit with the licensed transmitter.

For this device, the BT and Wi-Fi can transmit simultaneous with other transmitters.

12.2 Transmit Antenna Separation Distances

322mm, |

16.4mm.,

Picture 12.1 Antenna Locations

12.3 SAR Measurement Positions

According to the KDB941225 D06 Hot Spot SAR v01, the edges with less than 2.5 cm distance to

the antennas need to be tested for SAR.
Table 11.1: SAR measurement positions

Mode Front | Rear | Leftedge Right edge Top edge Bottom edge
Main antenna Yes Yes Yes Yes No Yes
WiFi antenna Yes Yes Yes Yes Yes No
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12.4 Standalone SAR Test Exclusion Considerations

Standalone 1-g head or body SAR evaluation by measurement or numerical simulation is not
required when the corresponding SAR Exclusion Threshold condition, listed below, is satisfied.
The 1-g SAR test exclusion threshold 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)] -
[Nf(GHz)] < 3.0 for 1-g SAR, where
® 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

Appendix A

SAR Test Exclusion Thresholds for 100 MHz — 6 GHz and < 50 mm

Approximate SAR Test Exclusion Power Thresholds at Selected Frequencies and Test Separation
Distances are illustrated in the following Table.

MHz 5 10 15 20 25 mm

150 39 77 116 155 194

300 27 55 82 110 137

450 22 45 67 89 112

835 16 33 49 66 82

900 16 32 47 63 79

1500 12 24 37 49 61 SAR Test
Exclusion

1900 11 22 33 44 54 Threshold (mW)

2450 10 19 29 38 418

3600 8 16 24 32 40

5200 7 13 20 26 33

5400 6 13 19 26 37

5800 6 12 19 25 31

Picture 12.2 Power Thresholds
According to the KDB447498 appendix A, the SAR test exclusion threshold for 2450MHz at 10m
test separation distances is 19mW.
Table 12.1: Standalone SAR test exclusion considerations

SAR test RF output SAR test
Band/Mode F(GHz) | Position exclusion power exclusion
threshold (mW) | dBm | mW
Head 9.60 1.73 | 1.49 Yes
Bluetooth 2.441
Body 19.20 1.73 | 1.49 Yes
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13 Evaluation of Simultaneous

When standalone SAR test exclusion applies to an antenna that transmits simultaneously with other
antennas, the standalone SAR must be estimated according to following to determine simultaneous
transmission SAR test exclusion:

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,

mm)]-[figrey/'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.
When the minimum test separation distance is <5 mm, a distance of 5 mm is applied to determine
SAR test exclusion.

Table 13.1: Estimated SAR for Bluetooth

. ) Upper limit of power * Estimated 4
Position F (GHz) Distance (mm)
dBm mwW (W/kg)
Head 2.441 5 -1.00 0.79 0.09
Body 2.441 10 -1.00 0.79 0.05

* - Maximum possible output power declared by manufacturer

Table 13.2: The sum of reported SAR values for main antenna and WiFi

Position Main antenna WiFi Sum
Highest reported
g P Right hand, Touch cheek 0.370 0.177 0.547
SAR value for Head
Highest reported
Rear 1.146 0.339 1.485
SAR value for Body

Table 13.3: The sum of reported SAR values for main antenna and Bluetooth

Position Main antenna BT* Sum
Highest reported .
d P Right hand, Touch cheek 0.370 0.09 0.460
SAR value for Head
Highest reported
Rear 1.146 0.05 1.196
SAR value for Body

BT* - Estimated SAR for Bluetooth (see the table 13.1)

Table 13.3: The sum of reported SAR values for main antenna and NFC

Position The Sum of Main antenna and NFC

Highest reported
SAR value for Body

Rear 1.366

Conclusion:
According to the above tables, the sum of reported SAR values is < 1.6W/kg. So the simultaneous

transmission SAR with volume scans is not required.
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14 SAR Test Result

It is determined by user manual for the distance between the EUT and the phantom bottom.
The distance is 10mm and just applied to the condition of body worn accessory.

It is performed for all SAR measurements with area scan based 1-g SAR estimation (Fast SAR). A
zoom scan measurement is added when the estimated 1-g SAR is the highest measured SAR in
each exposure configuration, wireless mode and frequency band combination or > 1.2W/kg.

The calculated SAR is obtained by the following formula:

Reported SAR = Measured SAR X 10(PTarget ~Peasurea )/10

Where Praget is the power of manufacturing upper limit;
Pueasured 1S the measured power in chapter 11.

Table 14.1: Duty Cycle

Mode Duty Cycle
Speech for 1900 1:8.3
GPRS&EGPRS for GSM1900 1:2.67
LTE Band 7 1:1
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14.1 SAR results for Fast SAR
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Table 14.2: SAR Values (GSM 1900 MHz Band - Head)

Frequenc ) Conducted Measured | Reported | Measured | Reported | Power
q y ) Test Figure Max. tune-up .
Side N Power SAR(10g) | SAR(109) SAR(19) SAR(19) Drift
MHz Ch Position No. Power (dBm)
' (dBm) (W/kg) (W/kg) (W/kg) (W/kg) (dB)
1880 | 661 | Left Touch / 30.38 31 0.126 0.145 0.203 0.234 0.12
1880 | 661 | Left Tilt / 30.38 31 0.028 0.032 0.042 0.048 0.19
1880 661 | Right Touch / 30.38 31 0.085 0.098 0.139 0.160 0.16
1880 661 | Right Tilt / 30.38 31 0.120 0.138 0.193 0.223 0.17
1909.8 | 810 | Right | Touch Fig.1 30.16 31 0.189 0.229 0.305 0.370 0.15
1850.2 | 512 | Right | Touch / 30.80 31 0.044 0.046 0.067 0.070 -0.06
Table 14.3: SAR Values (GSM 1900 MHz Band - Body)
Mode Conducted Measured | Reported | Measured | Reported | Power
Frequency Test Figure Max. tune-up P P )
(number of B Power SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) Drift
ch ) Position No. Power (dBm)
MHz - | timeslots) (dBm) (W/kg) (W/kg) (W/kg) (W/kg) | (dB)
1880 661 GPRS (3) Front / 26.65 27 0.199 0.216 0.360 0.390 -0.01
1880 661 GPRS (3) Rear / 26.65 27 0.282 0.306 0.520 0.564 0.15
Table 14.4: SAR Values (GSM 1900 MHz Band — Body with Hotspot on)
Mode Conducted Measured | Reported | Measured | Reported | Power
Frequency Test Figure Max. tune-up P P )
(number of B Power SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) Drift
MHz ch ) Position No. Power (dBm)
: timeslots) (dBm) (W/kg) (W/kg) (W/kg) (W/kg) (dB)
1880 661 GPRS (3) Front / 26.65 27 0.199 0.216 0.360 0.390 -0.01
1880 661 GPRS (3) Rear / 26.65 27 0.282 0.306 0.520 0.564 0.15
1880 661 GPRS (3) Left / 26.65 27 0.029 0.031 0.051 0.055 -0.05
1880 661 GPRS (3) Right / 26.65 27 0.029 0.031 0.047 0.051 -0.12
1880 661 GPRS (3) Bottom / 26.65 27 0.394 0.427 0.731 0.792 -0.05
1909.8 | 810 | GPRS(3) Bottom Fig.2 26.31 27 0.355 0.416 0.745 0.873 0.14
1850.2 | 512 GPRS (3) Bottom / 26.67 27 0.422 0.455 0.801 0.864 0.15
18502 | 512 | Speech Bottom / 26.21 27 0.070 0.084 0.130 0156 | -0.10
Headset

Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.5: SAR Values (LTE Band 7-Head)

Frequency Test Cogguct tu'\r/]l:ﬁ Figure Measured | Reported | Measured | Reported | Power
iy | cp | Configuration | Positio | poyer Powef ,30 SAR(10g) | SAR(10g) | SAR(lg) | SAR(lg) | Drift
. n (dBm) (dBm) (Wikg) (Wikg) (Wikg) (W/kg) (dB)

QPSK_20MHz | Left .

2510 | 20850 | CRESEINNE | 8L | 2308 | 235 | Fig3 | 0.79 0.197 0.335 0369 | 015
QPSK_20MHz | Left

2510 | 20850 | I | L 2308 | 235 / 0.128 0.141 0.242 0267 | 018

2510 | 20850 | QPSK_20MHz | Left 2308 | 235 / 0.048 0.053 0.098 0108 | 012
_1RB_Low Touch
QPSK_20MHz | Left

2510 | 20850 | FIEENNE L 2308 | 235 / 0.035 0.039 0.072 0079 | 017

2510 | 20850 | QPSK_20MHz | Right |, 55 | 535 / 0.111 0.122 0.197 0217 | 019
_1RB_Low Touch
QPSK_20MHz | Right

2510 | 20850 | <IN 1 2308 | 235 / 0.088 0.097 0.153 0.169 0.11
QPSK_20MHz | Right

2510 | 20850 | FTPRSZPNY | onch | 2308 | 235 / 0.067 0.074 0.141 0155 | 0.19
QPSK_20MHz | Right

2510 | 20850 | <IN T TR 2308 | 235 / 0.049 0.054 0.104 0115 | 0.09

Table 14.6: SAR Values (LTE Band 7-Body)
Frequency Test Cozguct tu“:gip Figure | Measured | Reported Meadsure Reported | Power
MHz | cp, | configuration | o ciion| Power | Power | No. S/R/'V?/(klg)g) SIE\VS/(IiLgO)g) SAR(1g) S(C\,s%?) E{g;
(dBm) (dBm) (W/kg)

2510 | 20850 | QPSK20MHZ 1o | 9308 | 235 / 0.261 0.288 0511 0563 | -0.16
_1RB_Low

2510 | 20850 | QPSK20MHZ | | 9308 | 235 / 0.200 0.220 0.381 0420 | 017
_50RB_Low
QPSK_20MHz

2510 | 20850 | O PRENE Rear | 2308 | 235 / 0.488 0.538 1.040 1146 | 0.09

2510 | 20850 | QPSK20MHZ 1 o | 2308 | 235 / 0.353 0.389 0.698 0769 | 0.08
_50RB_Low

Table 14.7: SAR Values (LTE Band 7-Body with Hotspot on)

Frequency Test Cozguct tu“rﬁgi(ﬁ Figure Measured | Reported Mea(.jsure Reported | Power
Configuration " RN SAR(10g) | SAR(10g) SAR(1g) | Drift

MHz Ch. Position Power Power No. (W/kg) (W/kg) SAR(lg) (W/kg) (dB)

(dBm) (dBm) (W/kg)

2510 | 20850 | QPSK_20MHZ 1 o | 9308 | 235 / 0.261 0.288 0511 0563 | -0.16
_1RB_Low

2510 | 20850 | QPSK_20MHzZ | | 9308 | 235 / 0.200 0.220 0.381 0420 | 047
_50RB_Low

2510 | 20850 | QPSK2OMHZ | por | 2308 | 235 | Figa | 0488 0.538 1.040 1146 | 0.09
"1RB_Low

2510 | 20850 | QPSK20MHZ 1 o | 2308 | 235 / 0.353 0.389 0.698 0769 | 0.08
_50RB_Low

2510 | 20850 | QPSK_20MHZ 1 ot | 9308 | 235 / 0.039 0.043 0.074 0082 | -012
_1RB_Low

2510 | 20850 | QPSK_20MHZ | | 9308 | 235 / 0.031 0.034 0.068 0075 | 0.10
" 50RB_Low
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2510 | 20850 Qplsgng'\"“z Right | 23.08 | 235 / 0.099 0.109 0.191 0210 | 0.04
_ _Low
QPSK_20MHz . )
2510 | 20850 " 50RB. Low Right 23.08 235 / 0.129 0.142 0.250 0.275 0.03
2510 | 20850 | QPSK20MHZ | poiom | 23.08 235 / 0.492 0.542 1.010 1.113 0.03
_50RB_Low
2510 | 20850 | QPSK20MHZ | poiom | 23.08 235 / 0.366 0.403 0.755 0.832 0.07
_50RB_Low
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 14.1: SAR Values (WiFi 802.11b - Head)
Frequency Test Conducted tu'\rﬁl:i(ﬁ Figure Measured | Reported | Measured | Reported |Power
Wy | o, | ModerBand | L co - Power Powef ,?lo SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) | Drift
z ' (dBm) (dBm) ' (W/kg) (W/kg) (W/kg) (Wikg) | (dB)
2442 | 7 802.11b T(';S‘;th 15.24 16 / 0.031 0.037 0.082 0.098 | -0.13
2442 | 7 802.11b "T?l';t 15.24 16 / 0.033 0.039 0.065 0.077 | 0.13
2442 | 7 802.11 b 50'32:] 15.24 16 / 0.068 0.081 0.149 0.177 | 0.19
2442 | 7 | 802.11b R}?I:‘t 15.24 16 | Fig.5 | 0.087 0.104 0.186 0.222 | 0.13
2472 | 13 | 802.11b T(';S‘;th 15.63 16 / 0.080 0.087 0.170 0.185 | 0.18
2412 | 1 | so211b | | 1555 16 / 0023 | 0.026 0040 | 0.044 | 014
Table 14.2: SAR Values (WiFi 802.11b - Body)
Frequency Test Conducted tuhr/wlgi(l; Fiqure Measured | Reported | Measured | Reported |Power
My | . | Mode/Band | 2o Power Powef Ngo SAR(10g) | SAR(10g) | SAR(1g) | SAR(lg) | Drift
z ' (dBm) (dBm) ' (W/kg) (W/kg) (W/kg) (Wikg) | (dB)
2442 | 7 802.11b Front 15.24 16 / 0.025 0.030 0.048 0.057 | 0.16
2442 | 7 802.11b Rear 15.24 16 / 0.096 0.114 0.206 0.245 | 0.16
Table 14.3: SAR Values (WiFi 802.11b — Body with Hotspot on)
Frequency Test Conducted tu,\rﬂ:i Fiqure Measured | Reported | Measured | Reported [Power
Wy | oy | Mode/Band | L 20 Power Powef Ngo SAR(10g) | SAR(10g) | SAR(1g) | SAR(ig) | Drift
z ' (dBm) (dBm) ' (Wikg) (Wikg) (Wikg) (Wikg) | (dB)
2442 | 7 802.11 b Front 15.24 16 / 0.025 0.030 0.048 0.057 | 0.16
2442 | 7 802.11 b Rear 15.24 16 / 0.096 0.114 0.206 0.245 0.16
2442 | 7 802.11 b Left 15.24 16 / 0.036 0.043 0.072 0.086 | 0.17
2442 | 7 802.11 b Right 15.24 16 / 0.007 0.008 0.012 0.014 | -0.39
2442 | 7 802.11 b Top 15.24 16 / 0.005 0.006 0.008 0.010 | o.07
2472 | 13 | 802.11b Rear 15.63 16 / 0.083 0.090 0.175 0.191 0.08
2442 | 1 802.11 b Rear 15.55 16 Fig.6 0.146 0.162 0.306 0.339 0.16

Note: The distance between the EUT and the phantom bottom is 10mm.
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There is zoom scan measurement to be added for the highest measured SAR in each exposure

configuration/band.
Table 14.4: SAR Values (GSM 1900 MHz Band - Head)
Conducted Measured | Reported | Measured | Reported | Power
Frequency ) Test Figure Max. tune-up P P .
Side - Power SAR(10g) | SAR(109) SAR(19) SAR(19) Drift
MHz Ch Position No. Power (dBm)
' (dBm) (W/kg) (W/kg) (W/kg) (W/kg) (dB)
1909.8 | 810 | Right Touch Fig.1 30.16 31 0.189 0.229 0.305 0.370 0.15
Table 14.5: SAR Values (GSM 1900 MHz Band - Body with Hotspot on)
Mode Conducted Measured | Reported | Measured | Reported | Power
Frequency Test Figure Max. tune-up P P )
(number of B Power SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) Drift
MH h ) Position No. Power (dBm)
z Ch. timeslots) (dBm) (W/kg) (Wikg) (W/kg) (W/kg) (dB)
1909.8 | 810 | GPRS(3) Bottom Fig.2 26.31 27 0.355 0.416 0.745 0.873 0.14
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 14.6: SAR Values (LTE Band 7-Head)
Frequency Test Cozguct tul\r/llgf(l; Figure Measured | Reported | Measured | Reported | Power
iy | o | Configuration | Positio | poyer Powef’ ,?lo SAR(10g) | SAR(10g) | SAR(1g) | SAR(lg) | Drift
z ' n (dBm) (dBm) ' (W/kg) (W/kg) (W/kg) (W/kg) (dB)
QPSK_20MHz Left .
2510 | 20850 "1RB. Low Touch 23.08 23.5 Fig.3 0.179 0.197 0.335 0.369 0.15
Table 14.7: SAR Values (LTE Band 7-Body with Hotspot on)
Frequency Test Cogguct tuhr/wlgi(l;p Figure Measured | Reported Meadsure Reported | Power
MHz | cn, | onfiguration | o ciion| Power | Power | No. S’&'\,Q/(Ifo)g) Sﬁ;f/(&o)g) SAR(1g) S(C\,R,,((lg) gg;
(dBm) | (dBm) 9 9 (W/kg) g
QPSK_20MHz .
2510 | 20850 " 50RB_Low Front 23.08 235 Fig.4 0.200 0.220 1.040 1.146 0.09
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 14.8: SAR Values (WiFi 802.11b - Head)
Frequency Test Conducted tuhr?:i(ﬁ Fioure Measured | Reported | Measured | Reported [Power
Mode/Band Posili Power PoweP I?lo SAR(109) | SAR(10g) | SAR(1g) | SAR(1g) | Drift
MHz | Ch. osition (dBm) (dBm) : (W/kg) (W/kg) (W/kg) (W/kg) | (dB)
2442 | 7 | 802.11b R}?l?t 15.24 16 | Fig5 | 0.087 0.104 0.186 0.222 | 0.13
Table 14.9: SAR Values (WiFi 802.11b - Body)
Frequency Test Conducted tuhrﬁlzi(ﬁ Figure Measured | Reported | Measured | Reported |Power
Mode/Band | Power Powef ,30 SAR(10g) | SAR(10g) | SAR(1g) | SAR(1lg) | Drift
MHz | Ch. oston 1 4Bm) (dBm) | (Wihkg) | (Wikg) Wikg) | (Wikg) | (dB)
2442 | 1 802.11 b Rear 15.55 16 Fig.6 0.146 0.162 0.306 0.339 0.16

Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.10: SAR Values (LTE Band 7-Body with NFC on)
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Frequency Tost Cozg“d tuh::i(ﬁp Figure | Measured | Reported Meadsure Reported | Power
MHz Ch. Configuration Position| Power Power No. S'?\‘E/(klg)g) S’gﬁ/(li&g) SAR(19) S(\A,\VR/%?) Ejrg;
(dBm) (dBm) (W/kg)

2510 | 20850 Qplsgng'\"“z Front | 2308 | 235 / 0.308 0.339 0.641 0.706 | 0.6
_ _Low

2510 | 20850 Qplsgng'\"“z Rear | 2308 | 235 | Figa | 0624 0.687 1.240 1366 | 0.09
_ _Low

2510 | 20850 | QPSK_20MHZ | o | 9308 | 235 / 0.014 0.015 0.025 0.028 | 016
1RB_Low

2510 | 20850 QPfRKEZS'(\J"Vt'Z Right | 23.08 | 235 / 0.129 0.142 0.232 0256 | 011

Note: The distance between the EUT and the phantom bottom is 10mm.

15 SAR Measurement Variability

SAR measurement variability must be assessed for each frequency band, which is determined by
the SAR probe calibration point and tissue-equivalent medium used for the device measurements.
When both head and body tissue-equivalent media are required for SAR measurements in a
frequency band, the variability measurement procedures should be applied to the tissue medium
with the highest measured SAR, using the highest measured SAR configuration for that
tissue-equivalent medium.

The following procedures are applied to determine if repeated measurements are required.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg;
steps 2) through 4) do not apply.

2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the
original and first repeated measurements is > 1.20 or when the original or repeated measurement is
= 1.45 W/kg (~ 10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurement
is =2 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated
measurements is > 1.20.

Table 15.1: SAR Measurement Variability for Body GSM 1900 with Hotspot on (19)

Frequency . i Second
_ Test Original First Repeated | The
Side N ) Repeated SAR
MHz Ch. Position | SAR (W/kg) | SAR (W/kg) Ratio
(Wikg)
1909.8 | 810 Right Touch 0.873 0.852 1.02 /
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Table 15.2: SAR Measurement Variability for Body LTE Band 7 with Hotspot on (1g)
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Frequency . ) Second
. Test Original First Repeated | The
Side N ) Repeated SAR
MHz Ch. Position | SAR (W/kg) SAR (W/kg) Ratio
(Wikg)
2510 | 20850 Left Touch 1.146 1.105 1.01 /

Note: The distance between the EUT and the phantom bottom is 10mm.

Table 15.2: SAR Measurement Variability for Body LTE Band 7 with NFC on (1g)

Frequency . ) Second
. Test Original First Repeated | The
Side N ) Repeated SAR
MHz Ch. Position | SAR (W/kg) | SAR (W/kg) Ratio
(Wikg)
2510 | 20850 Left Touch 1.366 1.157 1.18 /

Note: The distance between the EUT and the phantom bottom is 10mm.
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16 Measurement Uncertainty

16.1 Measurement Uncertainty for Normal SAR Tests (300MHz~3GHz)

No. 114Z00915-SAR
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. . | Std. | Std. | Degree
_ Uncertainty | Probably 1 (Ci) | (Ci)
No. | Error Description Type ] Div. Unc. | Unc. of
value Distribution 1g | 10g
(1g) | (10g) | freedom
Measurement system
1 | Probe calibration B 55 N 1 1 1 55 55 oo
2 | Isotropy B 4.7 R V3 | 07 | 07| 19 19 o
3 | Boundary effect B 1.0 R V3 1 1 | 06 | 06 oo
4 | Linearity B 47 R V3|1 1 | 27 | 27 oo
5 | Detection limit B 1.0 N 1 1 1 0.6 0.6 oo
6 | Readout electronics B 0.3 R N 1 |03 ]| 03 oo
7 | Response time B 0.8 R V3 1 1 | 05| 05 oo
8 | Integration time B 2.6 R V3 1 1 15 | 15 oo
RF ambient
9 conditions-noise B 0 R 3 . . 0 0
RF ambient
10 conditions-reflection B 0 R 3 1 1 0 0 °
Probe positioned
1 mech. restrictions B 0.4 R 3 1 1 0.2 0.2
Probe positioning
12 | with respect to B 2.9 R V3 1 1 17 | 17 oo
phantom shell
13 | Post-processing B 1.0 R V3 1 1 | 06 | 06 oo
Test sample related
Test sample
14 oositioning A 3.3 N 1 1 1 33 | 33 71
Device holder
15 uncertainty A 3.4 N 1 1 1 3.4 3.4 5
16 | Drift of output power | B 5.0 R V3 1 1 29 | 29 o
Phantom and set-up
17 | Phantom uncertainty B 4.0 R V3 1 1 23 | 23 o
Liquid conductivity -
18 (target) B 5.0 R V3 10.64|043| 18 1.2
Liquid conductivity
19 (meas.) A 2.06 N 1 |[064]043|1.32| 0.89 43
Liquid permittivity -
20 (targen B 5.0 R V3 | 06 [049] 17 | 14
Liquid permittivity
21 (meas.) A 1.6 N 1 06 (049 1.0 0.8 521
Combined standard B
uncertainty Uc = iZ_l:Ci U; 9.25 | 9.12 | 257
Expanded uncertainty
(confidence interval of u, =2u 185 | 18.2

95 %)

e

c
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16.3 Measurement Uncertainty for Fast SAR Tests (300MHz~3GHz)

. . | Std. | Std. Degree
- Uncertainty | Probably 1 (Ci) | (Ci)
No. | Error Description Type o Div. Unc. | Unc. of
value Distribution 1g | 10g
(1g) | (10g) | freedom
Measurement system
1 | Probe calibration B 55 N 1 1 1 5.5 55 oo
2 | Isotropy B 4.7 R V3 | 07 |07 | 19 | 19 oo
3 | Boundary effect B 1.0 R N 1 | 06| 06 oo
4 | Linearity B 47 R V3 |1 1 | 27 | 27 oo
5 | Detection limit B 1.0 R N 1 | 06| 06 oo
6 | Readout electronics B 0.3 R V3|1 1 |03 ]| 03 oo
7 | Response time B 0.8 R N 1 |05 ]| 05 oo
8 | Integration time B 2.6 R N 1 | 15| 15 oo
RF ambient
9 conditions-noise B 0 R 3 . . 0 0
RF ambient
10 conditions-reflection B 0 R 3 1 1 0 0 «
Probe positioned
1 mech. Restrictions B 0.4 R 3 1 1 0.2 0.2
Probe positioning
12 | with respect to B 2.9 R 3 1 1 17 | 17 co
phantom shell
13 | Post-processing B 1.0 R 3|1 1 |06 | 06 oo
Fast SAR
14 2-Approximation B 7.0 R V3 1 1 40 | 40 oo
Test sample related
Test sample
15 positioning A 3.3 N 1 1 1 3.3 3.3 71
Device holder
16 uncertainty A 34 N 1 1 1 3.4 3.4 5
Drift of output
17 power B 5.0 R V3 1 1 29 | 29
Phantom and set-up
18 | Phantom uncertainty | B 4.0 R NEI 1 | 23| 23 oo
Liquid conductivity -
19 (target) B 5.0 R V3 [064(043| 1.8 | 1.2
Liquid conductivity
20 (meas.) A 2.06 N 1 (064|043 132 | 0.89 43
Liquid permittivity -
21 (target) B 5.0 R J3 | 06 049 17 | 14
Liquid permittivity
22 (meas.) A 1.6 N 1 06 049 | 10 | 08 521
Combined standard v & 22
Uncertainty u, = ;Ci u, 10.1 | 9.95 | 257
Expanded uncertainty
(confidence interval of u, =2u, 20.2 | 19.9
95 %)
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17 MAIN TEST INSTRUMENTS

Table 17.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer Agilent E5071C MY46103759 December 27,2013 One year
02 | Power meter NRVD 101253

03 | Power sensor NRV-Z5 100333 March 6, 2014 One year
04 | Signal Generator E4438C MY45095825 January 14, 2014 One year
05 | Amplifier VTL5400 0404 No Calibration Requested

06 | BTS E5515C GB47460133 September 4, 2014 One year
07 | E-field Probe SPEAG EX3DV4 3633 October 31, 2013 One year
08 | DAE SPEAG DAE4 786 November 25, 2013 One year
09 | Dipole Validation Kit | SPEAG D1900V2 5d088 October 17,2 012 Two year
10 | Dipole Validation Kit | SPEAG D2450V2 873 October 18, 2012 Two year
11 | Dipole Validation Kit | SPEAG D2550V2 1010 June 7, 2013 Two year
12 | E-field Probe SPEAG ES3DV3 3151 September 1, 2014 One year

***END OF REPORT BODY***
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ANNEX A Graph Results

GSM1900 Right Cheek High

Date/Time: 2014-9-5

Electronics: DAE4 Sn786

Medium: Head 1900

Medium parameters used (interpolated): = 1850.2 MHz; o = 1.381 S/m; &, =41.643; p = 1000
kg/m®

Ambient Temperature:23.7°C Liquid Temperature:23.2°C

Communication System: GSM Frequency: 1850.2 MHz Duty Cycle: 1:8.3

Probe: EX3DV4 - SN3633 ConvF(8.23, 8.23, 8.23);

Right Cheek High /Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Maximum value of SAR (interpolated) = 0.334 W/kg

Right Cheek High /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 2.556 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.454 W/kg

SAR(1 g) = 0.305 W/kg; SAR(10 g) = 0.189 W/kg

Maximum value of SAR (measured) = 0.334 W/kg

Wikg
—0.334

— 0.269

0.204
0.139

0.074

0.00915% j

Fig.1 1900 MHz CH810
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1g/10g Averaged SAR

G SAR;Zoom Scan:Value Along Z, X=2, Y=2 Markers
0.30 N
0.25 \\
0.20 AN
g
=
0.15
'\\
o -\\
0.05 P~
_"'-‘___.\‘
0.00 | | | | A | |
0.005 0.010 0.015 0.020 0.025 0.030 0.035

m

Fig. 1-1 Z-Scan at power reference point (1900 MHz CH810)
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GSM1900 Body Rear High with Hotspot on

Date/Time: 2014-9-2

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.522 S/m; & = 52.593; p = 1000 kg/m3
Ambient Temperature:23.7°C Liquid Temperature:23.2°C

Communication System: 3 slot GPRS Frequency: 1909.8 MHz Duty Cycle: 1:2.67
Probe: EX3DV4 - SN3633 ConvF(7.74, 7.74, 7.74);

Bottom side High/Area Scan (51x101x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Maximum value of SAR (interpolated) = 0.772 W/kg

Bottom side High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 23.154 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR(1 g) = 0.745 W/kg; SAR(10 g) = 0.355 W/kg

Maximum value of SAR (measured) = 0.780 W/kg

Wikg
— 0.780

— 0.624

0.468

0.312

0.156

Fig.2 1900 MHz CH810 Hotspot on
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1g/10g Averaged SAR

SAR;Zoom Scan:Value Along Z, X=2, Y=2 Markers

0.8

0.7 AN

NN
RN
o N

. AN

Wikg

y \\
0.1
‘-—-________.
00 | | | | | | |
0.005 0.010 0.015 0.020 0.025 0.030 0.035
m

Fig.2-1 Z-Scan at power reference point (1900 MHz CH810) Hotspot on
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LTE Band 7 Right Cheek Low with QPSK_20MHz_1RB_Low

Date/Time: 2014-9-17

Electronics: DAE4 Sn786

Medium: Head 2600

Medium parameters used: f=2510 MHz; 6 = 1.932 S/m; & = 38.412; p = 1000 kg/m3
Ambient Temperature:23.7°C Liquid Temperature:23.2°C

Communication System: LTE_FDD Frequency: 2510 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.85, 4.85, 4.85);

Right Cheek Low_1RB_Low/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm
Maximum value of SAR (interpolated) = 0.376 W/kg

Right Cheek Low_1RB_Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 5.261 VV/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.609 W/kg

SAR(1 g) = 0.335 W/kg; SAR(10 g) =0.179 W/kg

Maximum value of SAR (measured) = 0.374 W/kg

Wikg
—0.374

— 0.300

0.226

0.152

0.078

0.00339 X—T

Fig. 3 LTE Band 7 CH20850
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1g/10g Averaged SAR

SAR;Zoom ScanValue Along Z, X=2, Y=2 Markers

0.35 \
0.30 \
0.25 \

0.20

0.15 \

0.10

Wikg

0.05 I

—

0.00

0.005 0.010 0.015 0.020 0.025 0.030 0.035
m

Fig.3-1 Z-Scan at power reference point (Band 7 CH20850)
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LTE Band 7 Body Rear Low with QPSK_20MHz_1RB_Low with Hotspot on

Date/Time: 2014-9-17

Electronics: DAE4 Sn786

Medium: Body 2600

Medium parameters used: £=2510 MHz; 6 = 1.962 S/m; &, = 50.924; p = 1000 kg/m*
Ambient Temperature:23.7°C Liquid Temperature:23.2°C

Communication System: LTE_FDD Frequency: 2510 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.54, 4.54, 4.54);

Rear side Low_1RB_Low/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Maximum value of SAR (interpolated) = 1.06 W/kg

Rear side Low_1RB_Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 8.661 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 2.07 W/kg

SAR(1 g) = 1.04 W/kg; SAR(10 g) = 0.488 W/kg

Maximum value of SAR (measured) = 1.21 W/kg

Wikg
—1.210

— 0.969

0.728

0.488

0.247

0.00608 X‘T

Fig. 4 LTE Band 7 CH20850 Hotspot on
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Fig.4-1 Z-Scan at power reference point (Band 7 CH20850) Hotspot on

1g/10g Averaged SAR
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WiFi 802.11b 1Mbps Right Cheek Channel 7

Date/Time: 2014-9-12

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used (interpolated): f=2437 MHz; 6 = 1.8 S/m; & = 39.318; p = 1000
kg/m®

Ambient Temperature:23.7°C Liquid Temperature:23.2°C

Communication System: WiFi Frequency: 2437 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN3633 ConvF(7.78, 7.78, 7.78);

Cheek Middle/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.215 W/kg

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

Reference Value = 4.442 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.404 W/kg

SAR(1 g) = 0.186 W/kg; SAR(10 g) = 0.087 W/kg

Maximum value of SAR (measured) = 0.193 W/kg

Wikg
—0.193

— 0.155

0.116
0.078

0.039

0.00095E X—T

Fig.5 802.11b 1Mbps CH7
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1g/10g Averaged SAR
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Fig.5-1 Z-Scan at power reference point (802.11b 1Mbps CH7)
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WiFi 802.11b 1Mbps Body Rear Channel 1

Date/Time: 2014-9-14

Electronics: DAE4 Sn786

Medium: Body 2450

Medium parameters used: f= 2412 MHz; 6 = 1.847 S/m; &= 51.19; p = 1000 kg/m3
Ambient Temperature:23.7°C Liquid Temperature:23.2°C

Communication System: WiFi Frequency: 2412 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN3633 ConvF(7.6, 7.6, 7.6);

BODY/Rear side Low/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm

Maximum value of SAR (interpolated) = 0.355 W/kg

BODY/Rear side Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 4.492 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.633 W/kg

SAR(1 g) = 0.306 W/kg; SAR(10 g) = 0.146 W/kg

Maximum value of SAR (measured) = 0.339 W/kg

Wikg
—0.339

— 0.272

0.204

0.137

0.069

0.00193 *—r

Fig.6 802.11b 1Mbps CH1
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1g/10g Averaged SAR
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Fig. 6-1 Z-Scan at power reference point (802.11b 1Mbps CH1)
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LTE Band 7 Body Rear Low with QPSK_20MHz_1RB_Low with NFC on

Date/Time: 2014-9-29

Electronics: DAE4 Sn786

Medium: Body 2600

Medium parameters used: f=2510 MHz; 6 = 1.953 S/m; ¢ = 51.906; p = 1000 kg/rn3
Ambient Temperature:23.7°C Liquid Temperature:23.2°C

Communication System: LTE_FDD Frequency: 2510 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.54, 4.54, 4.54);

Rear side Low_1RB_Low/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Maximum value of SAR (interpolated) = 1.46 W/kg

Rear side Low_1RB_Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 7.781 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 2.21 W/kg

SAR(1 g) = 1.24 W/kg; SAR(10 g) = 0.624 W/kg

Maximum value of SAR (measured) = 1.48 W/kg

Wikg
— 1.480

— 1.154

0.888

0.592

0.296

Fig. 7 LTE Band 7 CH20850 with NFC
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Fig.7-1 Z-Scan at power reference point (Band 7 CH20850) with NFC
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ANNEX B System Verification Results

1900MHz

Date: 8/6/2014

Electronics: DAE4 Sn786

Medium: Head 1900

Medium parameters used: f= 1900 MHz; 6 = 1.456 S/m; & = 39.162; p = 1000 kg/m3
Ambient Temperature:24.3°C Liquid Temperature:23.8°C

Communication System: CW_TMC Frequency: 1900 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN3633 ConvF(7.92, 7.92, 7.92);

System Validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 11.5 W/kg

Fast SAR: SAR(1 g) = 9.87 W/kg; SAR(10 g) = 5.07 W/kg

Maximum value of SAR (interpolated) = 13.5 W/kg

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

Reference Value = 86.259 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) =5.18 W/kg

Maximum value of SAR (measured) = 11.6 W/kg

dB

—(-3.68

-1.35

-11.03

-14.41

-18.39

0dB =11.6 W/kg = 10.64 dBW/kg
Fig.B.1 validation 1900MHz 250mW
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1900MHz

Date: 8/7/2014

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1900 MHz; 6 = 1.512 S/m; ¢ = 52.613; p = 1000 kg/rn3
Ambient Temperature: 22.5°C Liquid Temperature: 22.0°C

Communication System: CW_TMC Frequency: 1900 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN3633 ConvF(7.37, 7.37, 7.37);

System validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Maximum value of SAR (interpolated) = 12.4 W/kg

Fast SAR: SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.39 W/kg

Maximum value of SAR (interpolated) = 13.5 W/kg

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

Reference Value = 60.339 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 19.3 W/kg

SAR(1 g) = 10.4 W/kg; SAR(10 g) = 5.48 W/kg

Maximum value of SAR (measured) = 12.4 W/kg

dB

—(-3.38

-b.76

-10.15

-13.53

-16.91

0 dB =12.4 W/kg = 10.93 dBW/kg
Fig.B.2 validation 1900MHz 250mW
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2550MHz

Date/Time: 2014-9-17

Electronics: DAE4 Sn786

Medium: Head 2550 MHz

Medium parameters used: f = 2450 MHz; 6 = 1.964 mho/m; & = 39.908; p = 1000 kg/m3
Ambient Temperature:24.8°C Liquid Temperature:24.3°C

Communication System: CW_TMC Frequency: 2550 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.57 4.57, 4.57);

System Validation/Area Scan (31x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 27.5 W/kg

Fast SAR: SAR(1 g) = 14.39 W/kg; SAR(10 g) = 6.27 W/kg

Maximum value of SAR (interpolated) = 13.5 W/kg

system check 2600M /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 90.934 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.323 mW/g

SAR(1 g) = 14.7 mWI/g; SAR(10 g) = 6.58 mW/g

Maximum value of SAR (measured) = 16.8 mW/g

dB

—-4.37

-8.74

-13.11

-17.48

-21.85

0 dB =16.8 W/kg = 47.86 dBW/kg
Fig.B.3 validation 2550MHz 250mW
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2550MHz

Date/Time: 2014-9-17

Electronics: DAE4 Sn786

Medium: Body 2550 MHz

Medium parameters used: f = 2450 MHz; 6 = 2.072 S/m; er = 50.67; p = 1000 kg/m3
Ambient Temperature:24.8°C Liquid Temperature:24.3°C

Communication System: CW_TMC Frequency: 2550 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.26, 4.26, 4.26);

System Validation/Area Scan (31x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.9 W/kg

Fast SAR: SAR(1 g) = 12.97 W/kg; SAR(10 g) = 5.54 W/kg

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

system check 2450M /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 88.926 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 29.4 W/kg

SAR(1 g) = 13.34 W/kg; SAR(10 g) = 6.18 W/kg

Maximum value of SAR (measured) = 15.8 W/kg

dB

—-4.37

-8.74

-13.11

-17.48

-21.85

0 dB =15.8 W/kg = 38.02 dBW/kg
Fig.B.4 validation 2550MHz 250mW



T M W No. 114Z00915-SAR
/N Page 60 of 122

2450MHz

Date/Time: 2014-9-12

Electronics: DAE4 Sn786

Medium: Head 2450 MHz

Medium parameters used: f=2450 MHz; 6 = 1.816 S/m; er = 39.272; p = 1000 kg/m3
Ambient Temperature:24.8°C Liquid Temperature:24.3°C

Communication System: CW_TMC Frequency: 2450 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN3633 ConvF(7.78, 7.78, 7.78);

System Validation/Area Scan (31x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 14.9 W/kg

Fast SAR: SAR(1 g) = 12.57 W/kg; SAR(10 g) = 6.24 W/kg

Maximum value of SAR (interpolated) = 11.5 W/kg

system check 2450M /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 84.926 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 22.1 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6.36 W/kg

Maximum value of SAR (measured) = 14.8 W/kg

dB

—-4.37

-8.74

-13.11

-17.48

-21.85

0 dB =14.8 W/kg = 23.41 dBW/kg
Fig.B.5 validation 2450MHz 250mW
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2450MHz

Date/Time: 2014-9-14

Electronics: DAE4 Sn786

Medium: Head 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 1.89 S/m; er = 51.096; p = 1000 kg/m3
Ambient Temperature:24.8°C Liquid Temperature:24.3°C

Communication System: CW_TMC Frequency: 2450 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN3633 ConvF(7.60, 7.60, 7.60);

System Validation/Area Scan (31x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 15.3 W/kg

Fast SAR: SAR(1 g) = 12.86 W/kg; SAR(10 g) = 6.14 W/kg

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

system check 2450M /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 84.926 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 26.2 W/kg

SAR(1 g) = 12.93 W/kg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

dB

—-4.37

-8.74

-13.11

-17.48

-21.85

0 dB =14.4 W/kg = 27.54 dBW/kg
Fig.B.6 validation 2450MHz 250mW
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2550MHz

Date/Time: 2014-9-29

Electronics: DAE4 Sn786

Medium: Body 2550 MHz

Medium parameters used: f =2450 MHz; ¢ = 2.093 S/m; er = 51.872; p = 1000 kg/m3
Ambient Temperature:24.8°C Liquid Temperature:24.3°C

Communication System: CW_TMC Frequency: 2550 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.26, 4.26, 4.26);

System Validation/Area Scan (31x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 15.9 W/kg

Fast SAR: SAR(1 g) = 13.97 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (interpolated) = 15.7 W/kg

system check 2450M /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 88.926 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 24.54 W/kg

SAR(1 g) = 14.04 W/kg; SAR(10 g) =6.18 W/kg

Maximum value of SAR (measured) = 15.97 W/kg

dB

—-4.37

-8.74

-13.11

-17.48

-21.85

0 dB = 15.97 W/kg = 39.54 dBW/kg
Fig.B.4 validation 2550MHz 250mW
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The SAR system verification must be required that the area scan estimated 1-g SAR is within 3% of
the zoom scan 1-g SAR.
Table B.1 Comparison between area scan and zoom scan for system verification

Band Position Area scan (1g) | Zoom scan (1g) Drift (%)
1900 Head 9.87 10.1 2.3
1900 Body 10.2 10.4 1.6
2550 Head 14.39 14.7 2.1
2550 Body 12.97 13.34 2.8
2450 Head 12.57 12.9 2.6
2450 Body 12.86 12.93 0.5
2550 Body 13.97 14.04 0.5
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

The Dasy4 or DASY5 system for performing compliance tests is illustrated above graphically. This
system consists of the following items:

=™

Picture C.1 SAR Lab Test Measurement Set-up

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

An isotropic 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 and the DASY4 or 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.
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C.2 Dasy4 or DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe is constructed using the
thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped with
an optical multifiber line ending at the front of the probe tip. It is connected to the EOC box on the
robot arm and provides an automatic detection of the phantom surface. Half of the fibers are
connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a coupling from the transmitting to
the receiving fibers. This reflection increases first during the approach, reaches maximum and then
decreases. If the probe is flatly touching the surface, the coupling is zero. The distance of the
coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY4 or DASY5 software reads the reflection durning a
software approach and looks for the maximum using 2" ord curve fitting. The approach is stopped
at reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency 10MHz — 6.0GHz(EX3DV4)
Range: 10MHz — 4GHz(ES3DV3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 5800MHz
Linearity: + 0.2 dB(30 MHz to 6 GHz) for EX3DV4 Picture C.2 Near-field Probe

+ 0.2 dB(30 MHz to 4 GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

Picture C.3 E-field Probe
C.3 E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. ATEM cell
calibration procedure is conducted to determine the proper amplifier settings to enter in the probe
parameters. The amplifier settings are determined for a given frequency by subjecting the probe to
a known E-field density (1 mW/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.

The free space E-field from amplified probe outputs is determined in a test chamber. This
calibration can be performed in a TEM cell if the frequency is below 1 GHz and inn a waveguide or
other methodologies above 1 GHz for free space. For the free space calibration, the probe is placed
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in the volumetric center of the cavity and at the proper orientation with the field. The probe is then
rotated 360 degrees until the three channels show the maximum reading. The power density
readings equates to 1 mW/ cm?.

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the
dielectric medium. For temperature correlation calibration a RF transparent thermistor-based
temperature probe is used in conjunction with the E-field probe.

sar=c2L
At

Where:

At = Exposure time (30 seconds),

C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

E[ o

P

SAR =

Where:
o = Simulated tissue conductivity,
p = Tissue density (kg/m®).

C.4 Other Test Equipment
C.4.1 Data Acquisition Electronics(DAE)

The data acquisition electronics consist of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command
decoder with a control logic unit. Transmission to the measurement server is accomplished through
an optical downlink for data and status information, as well as an optical uplink for commands and
the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.

PictureC.4: DAE
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C.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY4: RX90XL; DASY5: RX160L) type
from Staubli SA (France). For the 6-axis controller system, the robot controller version from Staubli
is used. The Staubli robot series have many features that are important for our application:

» High precision (repeatability 0.02mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
Jerk-free straight movements (brushless synchron motors; no stepper motors)

Low ELF interference (motor control fields shielded via the closed metallic construction shields)

YV V V VY

Picture C.5 DASY 5

C.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (dasy4: 166 MHz, Intel
Pentium; DASY5: 400 MHz, Intel Celeron), chipdisk (DASY4: 32 MB; DASY5: 128MB), RAM
(DASY4: 64 MB, DASY5: 128MB). The necessary circuits for communication with the DAE
electronic box, as well as the 16 bit AD converter system for optical detection and digital 1/O
interface are contained on the DASY 1/O broad, which is directly connected to the PC/104 bus of the
CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system
cannot interfere with these time critical processes. All connections are supervised by a watchdog,
and disconnection of any of the cables to the measurement server will automatically disarm the
robot and disable all program-controlled robot movements. Furthermore, the measurement server is
equipped with an expansion port which is reserved for future applications. Please note that this
expansion port does not have a standardized pinout, and therefore only devices provided by
SPEAG can be connected. Devices from any other supplier could seriously damage the
measurement server.
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Picture C.7 Server for DASY 4 Picture C.8 Server for DASY 5

C.4.4 Device Holder for Phantom

The SAR in the phantom is approximately inversely proportional to the square of the distance
between the source and the liquid surface. For a source at 5mm distance, a positioning uncertainty
of £0.5mm would produce a SAR uncertainty of £20%. Accurate device positioning is therefore
crucial for accurate and repeatable measurements. The positions in which the devices must be
measured are defined by the standards.

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

The DASY device holder is constructed of low-loss POM material having the following dielectric
parameters: relative permittivity ¢=3 and loss tangent §=0.02. The amount of dielectric material
has been reduced in the closest vicinity of the device, since measurements have suggested that the
influence of the clamp on the test results could thus be lowered.

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.

Picture C.9-1: Device Holder Picture C.9-2: Laptop Extension Kit

C.4.5 Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape of
the shell is based on data from an anatomical study designed to

Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation
of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
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phantom region. Reference markings on the Phantom allow the complete setup of all predefined
phantom positions and measurement grids by manually teaching three points in the robot. The shell
phantom has a 2mm shell thickness (except the ear region where shell thickness increases to 6
mm).

Shell Thickness: 2 +0.2 mm

Filling Volume:  Approx. 25 liters

Dimensions: 810 x 1000 x 500 mm (H x L x W)

Available: Special

Picture C.10: SAM Twin Phantom
The ELI4 phantom is constructed of a fiberglass shell integrated in a wooden table. The shape of
the shell is based on data from an anatomical study designed to determine the maximum exposure
in at least 90% of all users. The ELI4 phantom is intended for compliance testing of handheld and
body-mounted wireless devices in the frequency range of 30MHz to 6GHz. ELI4 is fully compatible
with the latest standard IEC 62209-2 and all known tissue simulating liquids. A cover prevents the
evaporation of the liquid. Reference markings on the Phantom allow the complete setup of all
predefined phantom positions and measurement grids by manually teaching three points in the
robot.
Shell Thickness  2+0. I mm
Filling Volume  Approx. 20 liters
Dimensions 810 x 1000 x 500 mm (H x L x W)

Available Special

Picture C.10: SAM Twin Phantom
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ANNEX D Position of the wireless device in relation to the phantom

D.1 General considerations

This standard specifies two handset test positions against the head phantom — the “cheek” position
and the “tilt” position.

Vertical Vertical
Center Line Center Line
w2, _ w2 w2
" Hon_zontal ']
1 Line ! '
1
/Hori/zontal /
/ Line A

Acoustic

A Output
Acoustic B Bottomof )
Output Handset B
Bottom of
Handset
11;5,12 1-12;,/2
wy/2
W, Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the width W, of the handset at the level of the acoustic output
B Midpoint of the width W, of the bottom of the handset

Picture D.1-a Typical “fixed” case handset Picture D.1-b Typical “clam-shell” case handset

Picture D.2 Cheek position of the wireless device on the left side of SAM
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Picture D.3 Tilt position of the wireless device on the left side of SAM

D.2 Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a carry
accessory approved by the wireless device manufacturer.

<

Picture D.4 Test positions for body-worn devices

D.3 Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds
to the intended use as specified by the manufacturer in the user instructions. For devices that
employ an external antenna with variable positions, tests shall be performed for all antenna
positions specified. Picture 8.5 show positions for desktop device SAR tests. If the intended use is
not specified, the device shall be tested directly against the flat phantom.
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Picture D.5 Test positions for desktop devices

D.4 DUT Setup Photos

Picture D.6
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ANNEX E Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugatr, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.
The Table E.1 shows the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528 and IEC 62209.

Table E.1: Composition of the Tissue Equivalent Matter

Frequency 835 835 1900 1900 2450 2450 5800 5800
(MH2z) Head Body Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 | 55.242 | 69.91 58.79 72.60 65.53 65.53
Sugar 56.0 45.0 \ \ \ \ \ \
Salt 1.45 1.4 0.306 0.13 0.06 0.18 \ \
Preventol 0.1 0.1 \ \ \ \ \ \
Cellulose 1.0 1.0 \ \ \ \ \ \
Glycol
y \ \ 44.452 | 29.96 41.15 27.22 \ \
Monobutyl
Diethylenglycol
eyiengly \ \ \ \ \ \ 17.24 | 17.24
monohexylether
Triton X-100 \ \ \ \ \ \ 17.24 17.24
Dielectric
€=41.5 | €=55.2 | €=40.0 | ¢=53.3 | €=39.2 €=52.7 €=35.3 €=48.2
Parameters
0=0.90 | 0=0.97 | 0=1.40 | 0=1.52 | 0=1.80 0=1.95 0=5.27 0=6.00
Target Value
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ANNEX F System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these
must be validated with the SAR system(s) that operates with such components.

Table F.1: System Validation

Probe SN. Liguid name Validation date Frequency point Status (OK or Not)
3633 Head 850MHz July. 06, 2014 850 MHz OK
3633 Head 850MHz July.. 06, 2014 900 MHz OK
3633 Head 1800MHz July.07, 2014 1800 MHz OK
3633 Head 1900MHz July.. 07, 2014 1900 MHz OK
3633 Head 2000MHz July.. 08, 2014 2000 MHz OK
3633 Head 2100MHz July.. 08, 2014 2100 MHz OK
3633 Head 2450MHz July.. 11, 2014 2450 MHz OK
3633 Body 850MHz August.. 12, 2014 850 MHz OK
3633 Body 850MHz August.. 12, 2014 900 MHz OK
3633 Body 1800MHz August.. 13, 2014 1800 MHz OK
3633 Body 1900MHz August.. 13, 2014 1900 MHz OK
3633 Body 2000MHz August.. 14, 2014 2000 MHz OK
3633 Body 2100MHz August.. 14, 2014 2100 MHz OK
3633 Body 2450MHz August.. 15, 2014 2450 MHz OK
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ANNEX G Probe Calibration Certificate
Probe ES3DV4-SN:3633 Calibration Certificate

TV e

Add: No 52 Husysanbes Road. Haidian Disrict, Beging, 100191, Chima
Tel *86.10-62504613.2079 Fan *86-10:62004615-2504

Eemasl Infisggcmete com Hup/'wew cmcite. com
Client TMC(SZ)/CSZIT Certificate No: J13-2-2909
CALIBRATION CERTIFICATE
2 ¥ T
Object EX30V4 - SN:3633 !' e X f
THCCC- 13 -2 . 4
Callbration Procedure(s) TMC-0S-E£02-185 — J

Callbration Procedures for Dosimetric E-field Probes

Calibration date. October 31, 2013
mwmcmmmmmnmmlm.mmommmrmu
measurements(Si). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate

Al calbrations have been conducted In the closed laboratory facilty: environment temperature(z2:3yc and
humidity<70%

Catbration Equipment used (MATE crtical for calibration)

Primary Standards D Cal Date(Calibrated by, Certificate No ) Scheduled Callbraton
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-291 | 101548 01-Jul-13 (TMC, No. JW13.044) Jun-14
Reference 10dBAttenuator | BT0520 12-Dac-12(TMC No JZ212-867) Dec-14
Reference20dBAttenuator | BT0267 12-Dec-12(TMC, No.J212-8568) Dec-14
Reference Probe EX30V4 | SN 3848 03-5ep-13(SPEAGN0.EX3-3846_Sep13) Sep-14
DAE4 SNT7T 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb .14
Secondary Standards D# Cal Date(Calirated by, Certificate No,) Scheduled Calibration
SignaiGeneratorMG3700A | 6201052805 01-Jul-13 (TMC, No JW13-045) Jun-14
Network Analyzer ES071C | MY48110673  15-Feb-13 (TMC, No.JZ13-781) Feb-14
Name Function Signature
Calbrated by Zhao Jing SAR Test Engneer i 1
Reviewed by Qi Danyuan SAR Project Leader M_/
|
Approved by Lu Bingsong Deputy Director of the kaboratory -

Issued: Nove: r4, 201
Thnumumoerwncdeshdnubemoammeptlnmmnmwolmew

Ceruificate No: J13-2-2909 Page 1 of 11
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' in Colaboration with
s p e a 9
/N CALIBRATION LABORATORY

Add: No 52 Huayuanbei Road, Haidan District, Beging. 100191, China
Tel: +86-10-62304633.2079 Fax: +86-10-62304633-2504

E-mail Info@emcite com Hitp//www.emcite. com
Glossary:
TSL tissue simulating liquid
NORMxy.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z2
pCcP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD 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), |

8=0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |IEEE Sitd 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 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMzx,y, z: Assessed for E-field polarization 8=0 (fsSS00MHz in TEM-cell; > 1800MHz: waveguide).
NORMX.y,z are only intermediate values, i ., the uncertainties of NORMx,y,z does not effect the

E’ -field uncertainty inside TSL (see below ConvF).

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

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

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.2,VRx,y.2:A.B,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fS800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
apphed for boundary compensation (alpha, depth) of which typical uncertainty valued are given,
These parameters are used in DASY4 software to improve probe accuracy closa to the boundary.
The sensitivity in TSL comresponds 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 tox100MHz.

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
prabe tip (on probe axis). No tolerance required.

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

Certificate No: J13-2-2909 Page2 of 11
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‘ CALIBRATION LABORATORY

Add: No.52 Huayuanbei Roed, Haidian Districe, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: «§6-10-62304633-2504
E-mul: Infoi@emaise.com Http:"www emcite com

Probe EX3DV4

SN: 3633

Calibrated: October 31, 2013
Calibrated for DASY/EASY Systems

(Note: non-compalible with DASY2 system!)

Certificate No: J13-2-2909 Page3of 11
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. CALIBRATION LABORATORY

Add: No.52 Huayvanbei Road, Haidian District, Bejjing, 100191, China
Tel: +86-10-62304633-2079 Fax. +86-10-62304633.2504
E-mail: Infoi@emcito com Hitpe/fwww.emcite com

DASY - Parameters of Probe: EX3DV4 - SN: 3633

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm(pVAVIm)*)* 0.38 0.39 0.37 +10.8%
DCP(mV)" 97.7 99.7 99.0

Modulation Calibration Parameters

uID Communication A B c D VR Unct
System Name dB dBVpv dB mV (k=2)
0 cw X 00 0.0 1.0 0.00 85.5 21%
Y 0.0 0.0 1.0 9786
z 0.0 0.0 1.0 98.7

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nommal distribution
Corresponds to a coverage probability of approximately 85%.

A 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: J13-2-2909 Pagedof 11
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M u CALIGRATION LABORATORY

Add: No.52 Huayuanbei Road, Haidiss District, Befing. 100191, China
Tel: «B6-10-62304633-2079 Fax: «86-10-62304633-2504
E-mail: Info@emcite.com Hittp:/'www.emcite com

DASY — Parameters of Probe: EX3DV4 - SN: 3633

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)® P.:;';:v'l'w, cm':w ConvF X | ConvFY | ConvFZ | Alpha ?.m:? :’k::')‘
850 415 0.92 9.32 9.32 9.32 0.15| 140 +12%
900 415 0.97 9.23 9.23 9.23 015| 133 +12%
1810 40.0 1.40 8.07 8.07 8.07 0.14] 193] +12%
| 1900 40.0 1.40 7.92 7.92 7.92 0.17] 178 +12%
| 2000 40.0 1.40 8.01 8.01 8.01 012] 332] +12%
| 2450 39.2 1.80 7.78 7.78 7.78 036 1.00] +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.
" At frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% ¥ liquid compensation
formula is applied to measured SAR values. At frequancies 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; J13-2-2909 Page sof 1]
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Add: No 52 Husywsnbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304533-2504
E-mail: Info@emcite.com Hitptwww.emcite.com

DASY - Parameters of Probe: EX3DV4 - SN: 3633

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity De| Unct.

1 MHz)° AT Sim)* ConvF X | ConvFY | ConvF Z | Alpha m::; (k=2)
850 55.2 0.99 9.52 9.52 952 (024 [1.16 | +12%
800 52.7 1.05 9.58 9.58 958 (028 |103 +12%
1810 53.3 1.52 7.71 7.7 771 |014 | 261 +£12%
1800 53.3 1.62 7.37 7.37 737 (014 (360 | £12%
2000 533 1.52 7.73 7.73 773 (015 |347 | +12%
2450 527 1,95 7.60 7.60 760 |042 |097 +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.
* At frequency below 3 GHz, the validity of tissue parameters (¢ and @) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values, At frequencies above 3 GHz, the validity of tissue paramelers (¢ and o) is
restricted o £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target lissue parameters.

Certificate No: J13-2-2909 Pageéof 11
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Frequency response (normalized)

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: 7.5% (k=2)

Certificate No: J13-2-2909 Page70f 11
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Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.8% (k=2)

Certificate No: J13-2-2909 Page 8 of 11
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Dynamic Range f(SARnead)
(TEM cell, f = 900 MHz
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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=1900 MHz, WGLS R22(H_convF)

0 080 060 Q40 92¢ 0 02 0® 000 0®W 10

Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)

Certificate No: J13-2-2909 Page 10 of 1
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DASY - Parameters of Probe: EX3DV4 - SN: 3633

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) - 8
Mechanical Surface Dotoctl;m 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 1imm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 2mm

Certificate No: J13-2-2909 Page 11 of 11
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June 26, 2013

A

Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beljing, China),
under the Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)
and TMC, 1o 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 cach calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination 1o the agreement.

2) 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.

) 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.

i) Signal specific and bundled 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.”

b) Calibration of SAR system validation dipoles, excluding HAC dipoles.

¢) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx,

d) 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 artachment 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

T™MC.

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY § or
higher version systems,
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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.

a) The Inter-laboratory Calibration Evaluation (ILCE) 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.

b) 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 protocaol
before each actual calibration can commence. TMC shall maintain records of the
measurement and calibration system verification results for all calibrations.

d) 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 procedurcs and plausibility of randomly selected
certificates,

4) A copy of this document, to be updated snnually, 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

5) 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

155Ucs.

Change Note: Rovised on June 26 to clarify the applicsbility of PMR and Bundled probe calibrations
sccording to the requirements of KDB 865664.
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Client CTTL(SouthBranch) Certificate No:

Object ES3DV3 - SN:3151

Calibration Procedure(s) TMC-0S-E-02-1956

Calibration Procedures for Dosimetric E-field Probes
Calibration date: September 01, 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 part of the certificate.
All calibrations have been conducted in the ciosed laboratory facility: environment temperature(22:3)°C and
humidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Eﬁmgg@nndards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibmﬁoq
Power Meter NRP2 101919 01-Jul-14 (CTTL. No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101548 01-Jui-14 (CTTL, No.J14X02146) Jun-15
Reference10dBAttenuator | 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 3845 03-Sep-13(SPEAG N0 EX3-3846_Sep13) Sep-14
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)  Jan-15
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 8201052605  01-Jul-14 (CTTL, No.J14X02145) Jun-15
Network Analyzer ES071C | MY48110673  15-Feb-14 (TMC, No.JZ14-781) Feb-15
Name Function Signature
Colbeted by: Yu Zongying SAR Test Engineer /A\w-rb
Reviewed by: Qi Dianyuan SAR Project Leader B T
| Approved by: Lu Bingsong Deputy Director of the laberatory | 174 M?Z

Issued: September 02, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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 point

CF crest factor (1/duty_cycie) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

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

8=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) |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 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMx,y.z: Assessed for E-field polarization 6=0 (f<800MHz in TEM-cell; > 1800MHz: waveguide).
NORMx,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).

o  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.

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

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

o  Axyz Bxyz CxyzVRxyzAB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. 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.

»  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: Z14-97077 Page 2 of 11
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Probe ES3DV3

SN: 3151

Calibrated: September 01, 2014
Calibrated for DASY/EASY Systems

{Note: noncompatible with DASY2 system!)

Certificate No: Z14-97077 Page 3 0f 11



T M "‘ No. 114Z00915-SAR
Vam. Page 91 of 122

-‘TTL; D e a a

Add: N, 51 Nweyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +B6-10-62304633-2504
E-mail: citl@chmatt]. com Hepa'wwvwe chimatt].co

DASY — Parameters of Probe: ES3DV3 - SN: 3151

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Unc (k=2)
Morm{pVivim)®* IKEL 1.20 1.14 +10.8%
DCPimV)® 103.4 1033 102.9 ]

Modulation Calibration Parameters

UID | Communication | A B c ‘D VR | Unc®
System Name dB dBpV dB my (k=2)
0 cwW X (00 (00 [10 000 |2641 | 42.3%
¥ 0.0 | 0.0 1.0 2757
z (00 |00 [10 | | 268.7

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.

A The uncertaintizs of Marm X, ¥, Z do not affect the E-fiald uncertainty inside TSL (see Page 5 and Page B)
® Numerical linearization parameter, uncertainty not required,

E Uncertainly ie determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY - Parameters of Probe: ES3DV3 - SN: 3151

Calibration Parameter Determined in Head Tissue Simulating Media

- [+

f [MHz]" P.;;Té F cun:;c;::w ConvF X | ConvF ¥ | ConvF Z | Alpha® ::::; ! :'::Tz;'
850 05 092 | 604 | 604 | 604 | 041 | 149 | +12% |
900 4915 | 097 617 | 617 | 617 | 038 | 1.55 | £12%
1810 400 | 140 544 | 544 | 544 | 057 | 149 | +12%
1900 | 400 140 | 516 | 516 | 516 | 074 | 125 | +12%
2000 40.0 1.40 523 | 523 | 523 | 050 | 157 | +12%
2100 39.8 149 526 | 525 | 525 | 074 | 124 | +12%
2300 3.5 167 491 | 491 | 491 | 073 | 121 |x12%
2450 | 392 1.80 471 | 471 | 471 | 082 | 1.16 | £12%
2600 | 39.0 196 457 | 457 | 457 | 089 | 114 | z12%

® Frequency validity of +100MHz only applies for DASY vé 4 and higher (Page 2), else it is restricted to 50MHz. The
uncartainty is the RSS of ConvF uncerainty at calibration frequency and the uncertainty for the indicated frequancy band.
F At frequency below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to £10% if liquid compeansation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to £5%. The uncerainty is the RSS of the ConvF uncertainty for indicated targed tissue parameters.
EAIphif'Dﬂp-lh are determined during calibration. SPEAG wamanis that the rermaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary,

Centificate Mo: Z14-97077 Page 5 of 11
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DASY - Parameters of Probe: ES3DV3 - SN: 3151

Calibration Parameter Determined in Body Tissue Simulating Media

| | G |

fMHZ® P.::m';y; °°"‘:;°:')'?’ ConvF X | ConvF Y | ConvF Z | Alpha® D‘:’:’ :'::;) l

850 55.2 0.99 614 | 614 | 614 | 034 | 178 | +12% |
900 55.0 105 | 608 | 608 | 608 | 051 | 143 | +12%
1810 | 533 1.52 503 | 503 | 503 | 052 | 154 | +12%
1900 53.3 1.52 477 | 471 | 477 | 048 | 186 | +12%
2000 533 | 1852 5.00 5.00 500 | 068 | 133 | +12%
2100 53.2 1.62 504 | 504 | 504 | 073 | 1.32 | +12%
2300 52.9 181 | 456 | 456 | 456 | 058 | 1.57 | +12%
2450 52.7 1.95 442 | 442 | 442 | 067 | 1.39 | +12%
2600 52.5 2.16 426 | 426 | 426 | 069 | 1.37 | +12% |

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to 250MHz, The

unceriainty 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 @) 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 0) is

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

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary

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

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

Certificate No: Z14-97077 Page 6 of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normallzed)

Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SAReaq)
(TEM cell, f = 900 MHz)

Input Signal[uV]

107 10" 10 10' 10° 10°

SAR[mW/cm’)
—8—not compensated —®— compensated

R Rt s = S S
a4 A RES s 4
i L]
Jop-doi s $ ‘
2 e —rren
10’ 10 10' 10’ 10’ 10"
_ ) SAR[mWicm |
~—@- not compensated ®  compensated l

Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF) f=1810 MHz, WGLS R22(H_convF)

Deviation from Isotropy in Liquid

10
os

os

04
02
00

Z Axis

10 080 080 04 020 0 020 040 060 080 0
Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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DASY - Parameters of Probe: ES3DV3 - SN: 3151

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 85.2
Mechanical Su;fal:a Detection l|lo-de_ . enabled
Optical Surface Detection Mode - disable

| Probe Overall Length n 337mm
Probe Body Diameter - 10mm
Tip Length 10mm
Tip Diameter  amm |

| Probe Tip to Sensor X Calibration Point 2mim
Probe Tip to Sensor ¥ Calibration Point | Zmm

, Probe Tip to Sensor £ Calibration Point . o 2mm
Recommended Measurement Distance f_r-::m Surface 3mm i

Certificate Mo: Z14-9T077 Page 11 of 11



No. 114Z00915-SAR
Page 99 of 122

TML

ANNEX H Dipole Calibration Certificate

1900 MHz Dipole Calibration Certificate

Calib(atlon Laboratory of o \:;I e S Schweizerischer Kalibrierdienst

Schmid & Partner % Service suisse d'étalonnage
Engineering AG TR S T e

Zsughausstrasse &3, 8004 Zurich, Switzeriand 7N S swiss Calibration Service

Accredited by the Swiss Accreditation Senvios (SAS)
The Swies Accreditation Sarvice s one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

Accreditation No.: SCS 108

Cllent mg:gg’;@pgep) Certiticate No: D1900V2-5d088_Oct12

CALIBRATION CERTIFICATE

Otjact D1900V2 - SN: 50088 1 t _—f;z. 3 )a e
l «

Calibration procadure(s) ~‘QACAL—05v& e '(‘ C’ 12 03 7*‘ 01

Caiiralion date: October 17,2012 -~ L

This calibration centficate documants the traceablity 1o nalional slandards, which realiza the physical units of measuramants (S1).
The monsuroments and the uncertalnlics with confidance probabilily &re glven o the folowing pages and are part of the certiicata.

All cadbrations have been conducted in the closed laboretory facilily: emvironment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment usod (MATE cntical for calibeation)

KatiaPokovic: . )

This calibration cortificate shall not be raproduced except In full without written approval of the laboratory.

Primary Standards 10 ¥ Cal Date (Certficats No.) Scheduled Casbration

Power mater EPM 4424 GBIT4ABOTOS 05-Oct-11 (No. 217-01451) Oct-12

Powear sensor HP B481A US37292783 05-0ci-11 (No. 217-01451) Oct-12

RAoferenca 20 dB Ananuator SN: 5058 (20k) 27-Mer-12 (No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.2 7 08327 27-Mar-12 (No. 217-01533) Apr-13

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

DAES SN: 601 27-Jun-12 (No. DAEZ-801 Juni2) Jun-13

Seconcary Standards 0 ¥ Chack Data (in b ) Schaduled Check
Power sensor HP B481A MY41092317 16-0ct-02 (in house check Oct-11) In house chack: Oct-13
RF genarator RAS SMT-08 100005 04-Aug-88 (in house check Ocl-11) In house check: Oc113
Network Analyzer HP 8753E US37380535 54206 18-Oct-01 (in house check Oct-12) In housa chack: Oct-13

Name Function Signature

Calibraled by: lsras E-Neoug U Laboratony Techniclan () é{ ‘
Apgroved by: ) S

Certificate No: D1900V2-5¢088_Oct12
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Callbn;ation Laboratory of s@t\:“'\"}"':/»,,, S Schweizariacher Kalibrierdienst
Schmid & Partner M‘ e ¢ Servico sulsse diétalonnage
Engineering AG PN Servizio svizzero di taratura
Zoughauestrasss 43, 5004 Zurlch, Switzerland '4,,,,//_A‘\\§ S swiss Calibration Servics
el
Accrodited by the Swiss Accrecitation Sarvios (SAS) Accreditation No.: SCS 108

msm-skcndlwonﬁmeﬂlmoihmwmu
Multilataral Agreement for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

c)

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

The 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%.

Cerficate No: D1900V2-54088_Oct12 Page 201 8
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Measurement Conditions
DASY system uration, as far as not n on paga 1.
DASY Version DASYS V5283
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mho/m
Measured Head TSL parameters (22.0=02)°C 40.0=6% 1.37 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 9.86 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.0 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.19 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.9 W/kg = 16.5 % (k=2)
Body TSL parameters
Thae following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mha/m
Measured Body TSL parameters (220=:02)°C 522:6% 1.54 mho/m =6 %
Body TSL temperature change during test <05°C —-— o
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.40 Wikg
SAR for nominal Body TSL parameaters normalized to 1TW 21.4 Wikg = 16.5 % (k=2)

Canificate No: D1900V2-5¢088_Oct12
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 5200+59i0
Retum Loss -2434d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4890+62j0
Return Loss ~240dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1.195ns 1)

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

No excessivo force must be appliad 10 the dipole arms, because they might band or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 28, 2006

Centficato No: D1900V2-5d088_Oct12 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 17.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d088

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.37 mho/m; & = 40; p = 1000 kg/m’
Phantom scction: Flat Scction

Measurcment Standard; DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2011;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 27.06.2012
» Phantom: Flat Phantom 5.0 (front); Type: QDDOOPSOAA,; Serial: 1001
« DASYS52 52.8.3(988); SEMCAD X 14.6.7(6848)

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

Reference Value = 94,805 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(1 g) = 9.86 W/kg; SAR(10 g) =5.19 W/kg

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

-a.o0
12,00

-16.08

20,00 | S
0dB=12.1 Wkg=10.83 dBW/kg

Certificate No: D1900V2-5¢088_0ct12 PageSot8
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Impedance Measurement Plot for Head TSL

A7 Oct 2042 09:43:06
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54088

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; ¢ = 1.54 mho/m: &, = 52.2; p= 1000 kglm:‘
Phantom scction: Flat Section

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

DASY52 Configuration:

« Probe: ES3DV3 - SN32035; ConvF(4.62, 4.62, 4.62); Calibrated: 30.12.2011;

« Sepsor-Surface: 3mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 27.06.2012

» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
» DASYS525283(988); SEMCAD X 14.6.7(6848)

Date: 17.10.2012

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value = 94,805 V/m; Power Drift = (.03 dB
Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g) =54 Wikg
Maximum value of SAR (measured) = 12.8 W/kg

-12.00

-16.00

-20.00
0dB =128 W/kg = 11.07 dBW/k

Caertificato No: D1900V2-54088_0ct12 Page 7ol 8
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Impedance Measurement Plot for Body TSL
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2450 MHz Dipole Calibration Certificate

Calibration Laboratory of é\\@% ; \ S Schweizerischer Kallbrierdionst

Schmid & Partner M g G Sevice sulsse détalonnage
Engineering AG A (5 ) Servizlo evizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland T NGRS/ S swiss Catbwation Sorvice

Acerodiied 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 recognlition of calibration cortificates

cient  TMC-SZ (Auden) Certificate No: D2450V2-873_Oct12

CALIBRATION CERTIFICATE

Oxfoct D2450V2 - SN: 873 & 3radb |
THC-CC- 1 2 -2 6 8=

Calibraticn procsdureds) QA CAL-05.v8 : C 1 2 Z 6870 2’

Calbration procedure for dipole validation kits above 700 MHz

Callbrasion dano: October 18, 2012

This celioration corificate documents the traceabiity 1o natonal standards, which realizs the physical unils of meeswrements (S1).
The measurements and (he uncarnainties wih confidenca probiability are given on the following pages and are part of tha certiicate.

mm&lmmowmwhlhawumwommilmwlmm:.‘lrcnmnumlmum.

Calibration Equpmont used (MATE critical fee calibeation)

Primary Stanoads D& Cal Date (Cactificate No.) Schedued Calibraton
Power meter EPM-4424 GB37480704 05-0ct-11 No. 217-01451) Oct-12
Power sansor HP §481A US3I7282743 05Oct-11 (No, 217-01451) Oct-12
Retersnce 20 d8 Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01550) Apr-13
Typo N mamaich combination SN: 50472 / 06327 27-Mar-12 (No. 217-01533) Apr13
Reference Proba ESIOV3 SN; 3205 30-Dac-11 (No. ES3-3205_Dec11) Dec-12
DAE4 SN: 601 27-Jun-12 (No. DAE4-601_Jun12) Jun-13
| Secondary Standards o Check Date (in house) Schadulad Check
Power sensor HP 84814 MY41082317 18-Oct<02 (in howse check Oct-11) In housa check: Oct-13
AF generator RAS SMT 06 100005 D4-Aug 99 (in house check Oct11) In house check: Oct-13
Network Analyzer HP 8753E US37330585 54206 18-0ct-D1 {in housa check Ocl-12) In howse chacke Oct-13
Name Funcson Sigratura

Calibrated by: Israe EFNaoug S0t 2 Ciabomstery Technickan (') : é( 0

. U Tachnical Manager A R T
Approved by: ijlw ?*..“ Tmm ‘ il /».

Issupct October 18, 2012

This casration certificate shall not be raproduced except in full whout witien approvel of the laboratory.

Cartificate No: D2450V2-873_0Oct12 Page 10f8
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Calibration Laboratory of s,\\‘\'\_/w ,’",,} Schweizerlschar Kalibrierdienst
Schmid & Pariner Z Service sulsse d'étalonnage
Engineering AG e Servizio svizzoro di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerland %//}?\y Swiss Calibeation Service
Accredited by Ihe Swiss Accroditation Senvics {SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service I one of the signatorios to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the 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.

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

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

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

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

Certiicate No: D2450V2-873_Oct12 Page20i8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5283
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 2450 MHz & 1 MHz
Head TSL parameters
The following paramaters and calculations wero apped
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parametors (220202)'C 3841+6% 1.85 mho/m 4 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Congition
SAR messured 250 mW input power 132 Wha
SAR for nominal Head TSL parameters nomalized to 1W 51.9 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24,3 W/kg = 16.5 % (k=2)
Body TSL parameters
The followi meters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+02)°C 510£6% 202 mhoim 26 %
Body TSL tempersture change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 cm’® (1 g) of Body TSL Condition
SAR messured 250 mW input power 13.0 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 50.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW Input power 6.01 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 23.7 Wikg = 16.5 % (k=2)

Certificato No: D2450V2-873_Oct12
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Appendix

Antenna Parameters with Head TSL
Impadancs, transformed to feed point 532Q+151Q
Return Loss -253dB

Antenna Parameters with Body TSL

Impedance, transfarmed to feed point 4990Q+350
Hetumn Loss -29.1dB

General Antenna Parameters and Design

[ Etoctrical Delay (one direction) | 1.161 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 connecied to the
second arm of the dipole. The antenna is therefore shart-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve malching when loaded according to the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affectad by this change. The overall dipole langth is still
according to the Standard.

No excessive force must be applied to the dipole arms, because thay might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 18, 2010

Certificate No: D2450V2-873 Oct12 Pzga 4 of8
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DASYS5 Validation Report for Head TSL

Date: 18.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 873

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; ¢ = 1.85 mho/m; ¢, = 38.4; p = 1000 kg/m’
Phantom section: Flat Scction

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011;
» Sensor-Surface: 3mm (Mcchanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001
+ DASY5252.8.3(988); SEMCAD X 14.6.7(6848)

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

Reference Value =99.414 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.14 W/kg

Maximum valuc of SAR (measured) = 17.0 W/kg

4.60
-14.40

1820

-24.00

0dB =17.0 W/kg = 12.30 dBW/kg

Certificate No: D2450V2-873_Oct12 PageSol B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 18.10.2012

Tesl Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 873

Communication System: CW; Frequency: 2450 MHz

Mcdium parameters used: f= 2450 MHz; 6 = 2.02 mho/m; 5 = 51; p = 1000 kg/m)
Phantom section: Flat Scction

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

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4,26); Calibrated: 30.12.2011:
* Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 27.06.2012
+ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
» DASYS52 52.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=3mm, dz=5mm

Reference Value = 94.642 V/m; Power Drift = (0.01 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6.01 W/kg

Maximum value of SAR (measured) = 16.9 W/kg

480

1440

m20

-24.00 | St

0dB =169 Wikg = 12.28 dBW/kg

Certificate No: D2450V2-873_0c112 Page 7ot 8
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Impedance Measurement Plot for Body TSL
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2550 MHz Dipole Calibration Certificate
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Calibration Laboratory of ST

4 S Sobweizeriacher Kalitrierdisnst
Schmid & Pariner = Servics sulsme o etalcanage
Engineering AG e N Servizio avizzmro o taratuna
Zuugbauxsirasse &3, 8004 Zurkch, Switsariand »w{,‘-\’\,,,? Swise Calestion Service
Ml
Actrodind by the Swas Accidtation Sarios (SA%5] Accreditation No.: SCS 108

Tha Swixs Accrecitation Service is ome of the sigratories 1o e EA
Mulisteral Agroement fof the recogniticn of calbration certificetes

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, "|EEE 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 10 3 GHz)',
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parailel to the body axis,

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

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

SAR measured: SAR measured al the stated antenna input power.

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

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

Theramﬂed uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by
probability of approximately 95%.

the coverage factor kw2, which for a normal distribution comesponds to a coverage

Carificat No: D25S0V2-1010_Jun13 Page 2ol 8
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Measurement Conditions
DASY ysiam contigumtion, 88 1ar a5 not on paoe 1.
DASY Version DASYS veszar
Extrapolation Advanced Extrapofation
Phantom Modular Fist Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequenoy 2550 MHz + 1 \MHz
Head TSL parameters
The folkwing pararmaters and calouations we'e appled.
Tempearsiure Purmittivity Conductivity
Nominal Head TSL parameters 220°C . 1.91 mha'm
Measured Mead TSL parameters {220:02)'C I326% 1.2 mhom=6%
Head TSL temperature change during test «D5°C —— -
SAR result with Head TSL
SAR aversged over 1 em’ (1 g} of Head TSL Condition
SAR measured 250 mW Input power 145 Wiky
SAR for nominad Head TSL paramelens normradized to TW §7.2 Wikg = 17.0 % (ke2)
SAR averaged aver 10 om” (10 g) of Mead TSL condition
SAR moasured 250 MW ingnun power 655 Wiy
SAR for nominal Mead TSL parametors nomalized to W 26.0 Wkg = 165 % (k=2)
Body TSL parameters
The lolkwing pasymaters and calculations were applisd.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 528 2.08 mhaim
Messured Body TSL parameters (220=02)°C HE+6% 211 mho'm £ &%
Boady TSL temperature change during fest <05°C o> o—ve
SAR result with Body TSL
SAR aversged over 1 cm” (1 g) of Body TSL Candien
SAH measured 250 W ops powar 137 Wiy
SAR foe nominal Body TSL parameters noemabkzed 1o 1W 54.1 Wikg + 17.0 % (k»2)
SAR averaged over 10 cm’ (10 g) of Body TSL conarce
SAR maasured 250 MW input powes 616 Whg
SAH for nomingd Boay TSL parameters ncemalzed 10 1W 24.84 Wikg = 16.5 % (k=2)

Certihicale Noc CESE0V2-1090.Juni3 Page3cte
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Appendix

Antenna Parameters with Head TSL
kmpadance, fanstomed 10 fesd pont S210-30/)
Aetum Less -28.9 0B

Antenna Parameters with Body TSL

Impodance, transformed 1o feed point 4850-2210
Retum Loss -328dd

General Antenna Parameters and Design

| Etectrical Delay (one dinection) [ 1.152 o |

Afves long 48 use with 100 maiated powar, only & slight warming cf the cipoka near the feedpoint can be measured

The dipole Is mada of standard sermitigd coaxeal cabie Tha canar conducior of the feeding ine 15 dracly cannacied 1 he
socand amm of tha dipclie. The antenna is therolorm ahort-circulted for DC-sigrnais, On soma of the dipolas, small end cips
are addod 10 the dipols ams in order o improve matching when ksded socordng to the postion as axplaned in the
Mansament Condtions” paragraph. The SAR data ae not affected bry this change. The ovarall dipcle Iangth is 8l
Acooeding % the Stancard.

No excessive foroo must ba appkad 10 the dipols ams, because they might bond of the Sideed conecons newr the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manulactured on August 03, 2012

Cartificato Moc DES50V2-1010_Jlun13 Page4ofd
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DASYS5 Validation Report for Head TSL

Date: 07.06.2013
F'est Laboratory: SPEAG, Zunch, Switzertand
DUT: Dipole 2550 MHz; Type: D2550V2; Serdal: D2530V2 - SN: 1010

Commuaicstion System: UID 0 - CW ; Frequency: 2550 MHz

Medium parameters used: = 2550 MHz; o = 1,92 S/m; &, = 37.3; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANSI CA3.19-2007)

DASYS2 Configuration
» Probe: ESIDV3 - SN3205; ConvFid.49, 2 49, 4.49); Calibrated: 28.12.2012:
¢ Sensoe-Surface: 3mm (Mechanical Surface Detection)
¢ Electromics: DAE4 Sn601; Calibruted: 25,04.2013
« Phantom: Flat Phantom 5.0 (fromt ). Type: QDOOUPSOAA: Serial: 1001

o DASYS25287(1137), SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm 2/Zoom Scan (7x7x7¥Cube 0:
Measurement grid: dx=5mm, dy=5mm, dzeSmm

Reference Value = 98.909 Vim, Power Drift = 0,07 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(E g) = 14.5 Wikg; SAR(10 g} = 6.55 Wiky

Maximum vilue of SAR {measured) = 18.6 Wikg

LA

s

0dB = 18,6 Wkg = 1270 dBW/kg

Certrtcate No: D2560Y2-1010_Juni3 PageScfE
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Iimpedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 07.06.2013
l'est Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 2550 MHz; Type: D2350V2; Serial: D2550V2 - SN; 1010

Communication System: UID 0 - CW | Frequency: 2550 MHz

Medium parameters used: f = 2550 MHz: 6 = 2.11 Sim; g = 50,6; p = 1000 \;‘ymt'
Phantom section: Flst Section

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

DASY352 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4,38, 4 38, 4.38). Calibrated: 28.12.2012:
¢ Sensoe-Surfoce; Jmm (Mechanical Surface Detection)
o Elecironics: DAES Sn60); Calibrated: 25.04.2013
o  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASYS525287(1137); SEMCAD X 14.6.1((7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Meuasurement grid: dx=Soum, dy=5mm., &z=5mm

Reference Value = 95.694 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 29.& Wikg

SAR(1 g) =137 Wikg; SAR(10 g) » 6.16 Wikg

Maximum value of SAR (messured) = 18.2 Wikg

a

nn

0 dB = 18.2 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Body TSL
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