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1 Test Laboratory

1.1 Testing Location
No. 12building, Shangsha Innovation and Technology Park, Futian

Address:
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

Testing Start Date: 2014-10-29

Testing End Date: 2014-11-05

1.4 Signature

ot
Zhang Yan
(Prepared this test report)

\/g\%’lg

Cao Junfei
(Reviewed this test report)

A

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

2.1 Applicant Information

Company Name: Shenzhen Sang Fei Consumer Communications Co., Ltd.
11 Science and Technology Road, Shenzhen Hi-tech Industrial Park

Address /Post: o
Nanshan District, Shenzhen, PRC

City: Shenzhen

Postal Code: 518000

Country: P.R.China

Contact: Helen Lin

Email: Helen.Lin@sangfei.com

Telephone: 0755-26633217

Fax: 0755-26635272

2.2 Manufacturer Information

Company Name: Shenzhen Sang Fei Consumer Communications Co., Ltd.
11 Science and Technology Road, Shenzhen Hi-tech Industrial Park

Address /Post: _
Nanshan District, Shenzhen, PRC

City: Shenzhen

Postal Code: 518000

Country: P.R.China

Contact: Helen Lin

Email: Helen.Lin@sangfei.com

Telephone: 0755-26633217

Fax: 0755-26635272

©Copyright. All rights reserved by TMC Shenzhen
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3 Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1 About EUT

Description: Shenzhen Sang Fei Consumer Communications
Co., Ltd.

Model name: Philips V387

Marketing name: PHILIPS

Operating mode(s):

GSM 850/1900, WCDMA 850/1900, WiFi, BT

Tested Tx Frequency:

824.2 — 848.8 MHz (GSM 850)

1850.2 — 1909.8 MHz (GSM 1900)

826.4-846.6MHz(WCDMA 850)

1852.4-1908MHz(WCDMA 1900)

Test Modulation (GSM)GMSK
GPRS class 12

GPRS capability Class: B

EGPRS Multislot Class: 12

Power class:

GSMB850: tested with power level 5

GSM1900: tested with power level 0

WCDMA: class 3, tested with power control all up
bits

Test device Production information:

Production unit

Device type:

Portable device

Antenna type:

Integrated antenna

Accessories/Body-worn configurations:

/

Hotspot mode:

/

Form factor:

14.5cm X 7.5cm

3.2 Internal Identification of EUT used during the test

EUT ID*

SN or IMEI

HW Version

SW Version

EUT1

IMEI1: 864359026000458

V387_V01

PHILIPS_V387_VO01

*EUT ID: is used to identify the test sample in the lab internally.

3.3 Internal Identification of AE used during the test

AE ID* | Description Model SN Manufacturer
Shenzhen Sang Fei Consumer
AE1l Battery AB4400AWMC / -
Communications Co., Ltd.
U/L 3.5 BLK Headset Shenzhen Sang Fei Consumer
AE2 Headset / o
CTIAFS HF Communications Co., Ltd.

*AE ID: is used to identify the test sample in the lab internally.

©Copyright. All rights reserved by TMC Shenzhen
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4 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for Shenzhen Sang
Fei Consumer Communications Co., Ltd. WCDMA digital mobile phone PHILIPS V387 are as
follows:

Table 4.1: Highest Reported SAR (1g)

Highest Reported SAR

Exposure Configuration Technology Band Equipment Class
1g (W/Kg)
EGSM 850 0.26
PCS 1900 0.14
Head
. : WCDMA 850 0.33 PCE
(Separation Distance Omm)
WCDMA 1900 0.31
WiFi 2.4GHz 0.82
EGSM 850 0.78
PCS 1900 1.18
Body-worn
) ) WCDMA 850 0.49 PCE
(Separation Distance 10mm)
WCDMA 1900 1.23
WiFi 2.4GHz 0.30

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: 1.23 W/kg

(19).
Table 4.2: The sum of reported SAR values for main antenna and WiFi

Position Ma'(”v\f‘/’lltge)””a WIFi(W/Kg) | Sum(W/Kg)
Highest reported Left hand, Touch cheek 0.14 0.82 0.96
SAR value for Head | Right hand, Touch cheek 0.33 0.51 0.84
Highest reported Rear 1.18 0.30 1.48
SAR value for Body Bottom 1.23 0.02 1.25

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

©Copyright. All rights reserved by TMC Shenzhen
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Table 4.3: The sum of reported SAR values for main antenna and Bluetooth

Position Ma'(”v\f‘/&tg)””a BT*W/Kg) | Sum(WiKg)
Highest reported Left hand, Touch cheek 0.14 0.09 0.23
SAR value for Head | Right hand, Touch cheek 0.33 0.05 0.38
Highest reported Rear 1.18 0.05 1.23
SAR value for Body Bottom 1.23 0.05 1.28

BT* - Estimated SAR for Bluetooth (see the table 13.1)
According to the above tables, the maximum sum of reported SAR values is 1.48 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.

.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

©Copyright. All rights reserved by TMC Shenzhen
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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
(p) . The equation description is as below:

d dw, d dw
SAR=—-(— ) =—(—)
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

sAR = (21
5t

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.

©Copyright. All rights reserved by TMC Shenzhen
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7 Tissue Simulating Liquids

7.1 Targets for tissue simulating liquid
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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

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) (%)
2014-11-05 Head 835 MHz 41.86 0.87 0.91 111
2014-11-03 Body 835 MHz 55.11 -0.16 1.00 3.09
2014-11-04 Head 1900 MHz 41.19 2.97 1.40 0.00
2014-10-30 Body 1900 MHz 52.62 -1.28 151 -0.66
2014-11-19 Head 2450 MHz 38.57 -1.61 1.88 4.44
2014-10-29 Body 2450 MHz 52.67 -0.06 1.89 -3.08

Note: The liquid temperature is 22.0°C

Picture 7-1: Liquid depth in the Head Phantom (850 MHz)
©Copyright. All rights reserved by TMC Shenzhen
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Picture 7-1: Liquid depth in the Head Phantom (850 MHz)

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

©Copyright. All rights reserved by TMC Shenzhen
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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
Ny
‘ \\\\ Field probe
y 7 " || Flat Phantom
N I % S —
- Dipole
Dir.Coupler U
Signal ::[A?nj;
Generator | |.—

\3/

Picture 8.1 System Setup for System Evaluation

Picture 8.2 Photo of Dipole Setup
©Copyright. All rights reserved by TMC Shenzhen
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8.2 System Verification

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.

No. 114N01249-SAR
Page 14 of 115

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
2014-11-05 850 MHz 1.60 2.44 1.61 2.44 0.63% 0.00%
2014-11-04 1900 MHz 5.19 9.86 5.2 10.1 0.19% 2.43%
2014-11-19 2450 MHz 6.14 13.20 6.35 12.8 3.42% -3.03%
Table 8.2: System Verification of Body
Measurement Target value (W/kg) | Measured value (W/kQg) Deviation
Date Frequency 10g 19 109 1g 1049 1lg
(yyyy-mm-dd) Average | Average | Average Average | Average | Average
2014-11-03 850 MHz 1.59 2.43 1.59 2.42 0.00% -0.41%
2014-10-30 1900 MHz 5.40 10.20 5.41 10.3 0.19% 0.98%
2014-10-29 2450 MHz 6.01 13.00 6.22 12.95 3.49% -0.38%

©Copyright. All rights reserved by TMC Shenzhen
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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.

©Copyright. All rights reserved by TMC Shenzhen
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NO . .
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' N 4 N
S Additional peaks shall be measured
Determination of the worst- only when the primary peak is within 2
case configuration AND all dB of the SAR limit,
configurations with less than \_ J
-3dB of applicable limits
‘. S
' ™
All other test frequencies
{lower, upper, etc.}

[ Measurement 9.2 ]

Worst-case NO
configuration AND all .
configurations of less 2

than -3dB of applicabla

limit tastad?

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
©Copyright. All rights reserved by TMC Shenzhen
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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: =25 mm
normal to phantom phantom surface 5 _6GHz: <2 mm
smface gradad

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

Minimum zoom scan

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

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. o2 By (SF) B.1 B, Bis 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- 5, B B M | MPR | AG
/ ed ed E-TFCT
test ﬂc ﬂd ﬁc ﬂd ﬂhs ﬂec ﬂed (dB) (dB) Index
(SP) (SF) (codes)
1 | 11/15 | 15/15 64 11/15 22/15 | 209/225 |  1039/225 4 1 Lo | 2.0 20 75
2 6/15 | 15/15 64 6/15 12/15 | 12/15 12/15 4 1 3.0 | 2.0 12 67
Prgy:47/15
3 | 15/15 | 9/15 64 15/9 30/15 | 30/15 4 2 2.0 | 1.0 15 92
PBogr: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 1.0 | 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 Power Drift

To control the output power stability during the SAR test, DASY5 system calculates the power drift
by measuring the E-field at the same location at the beginning and at the end of the measurement
for each test position. These drift values can be found in Table 14.2 to Table 14.26 labeled as:
(Power Drift [dB]). This ensures that the power drift during one measurement is within 5%.
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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

No. 114N01249-SAR
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GSM 850
Channel Channel 251 Channel 190 Channel 128
Target (dBm) 32 32 32
Tolerance *(dB) 1 1 1
GSM 1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 29 29 29
Tolerance *(dB) 1 1 1
Table 11.2: GPRS and EGPRS
850 MHz GPRS (GMSK)
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 32 32 32
1 Txslot
Tolerance %(dB) 1 1 1
Target (dBm) 30.5 30.5 30.5
2 Txslots
Tolerance =(dB) 1 1 1
Target (dBm) 29 29 29
3Txslots
Tolerance *(dB) 1 1 1
Target (dBm) 28 28 28
4 Txslots
Tolerance *(dB) 1 1 1
1900 MHz GPRS (GMSK)
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 29 29 29
1 Txslot
Tolerance %(dB) 0.6 0.6 0.6
Target (dBm) 28.5 28.5 28.5
2 Txslots
Tolerance *(dB) 0.5 0.5 0.5
Target (dBm) 27 27 27
3Txslots
Tolerance *(dB) 0.5 0.5 0.5
Target (dBm) 26 26 26
4 Txslots
Tolerance *(dB) 0.5 0.5 0.5
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Table 11.3: WCDMA
UMTS Band Il Conducted Power (dBm)
Channel 9538 Channel 9400 Channel 9262
Target (dBm) 22 22 22
RMC
Tolerance +(dB) 1 1 1
Target (dBm) 22 22 22
HSDPA
Tolerance +(dB) 1 1 1
Target (dBm) 20 20 20
HSUPA
Tolerance +(dB) 15 15 15
UMTS Band V Conducted Power (dBm)
Channel 4233 Channel 4183 Channel 4132
Target (dBm) 21.5 21.5 21.5
RMC
Tolerance +(dB) 1 1 1
Target (dBm) 21 21 21
HSDPA
Tolerance +(dB) 1 1 1
Target (dBm) 20 20 20
HSUPA
Tolerance +(dB) 2 2 2
Table 11.4: WiFi
WiFi 802.11b
Data rate Channel Channel 1 Channel 6 Channel 11
L Target (dBm) 14 14 14
Tolerance +(dB) 1 1 1
2 Target (dBm) 14 14 14
Tolerance +(dB) 1 1 1
55 Target (dBm) 14 14 14
Tolerance +(dB) 1 1 1
1 Target (dBm) 14 14 14
Tolerance +(dB) 1 1 1
WiFi 802.119g
Data rate Channel Channel 1 Channel 6 Channel 11
5 Target (dBm) 11 11 11
Tolerance +(dB) 1 1 1
9 Target (dBm) 11 11 11
Tolerance +(dB) 1 1 1
12 Target (dBm) 11 11 11
Tolerance +(dB) 1 1 1
18 Target (dBm) 11 11 11
Tolerance +(dB) 1 1 1
24 Target (dBm) 11 11 11
Tolerance +(dB) 1 1 1
36 Target (dBm) 11 11 11
Tolerance +(dB) 1 1 1
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48 Target (dBm) 11 11 11
Tolerance +(dB) 1 1 1
54 Target (dBm) 11 11 11
Tolerance +(dB) 1 1 1
WiFi 802.11n
Channel Channel 1 Channel 6 Channel 11
Target (dBm 10.5 10.5 10.5
MCSO0 get (dBm)
Tolerance +(dB) 1 1 1
Target (dBm 10.5 10.5 10.5
MCS1 get (dBm)
Tolerance +(dB) 1 1 1
Target (dBm) 10.5 10.5 10.5
MCS2
Tolerance +(dB) 1 1 1
Target (dBm) 10.5 10.5 10.5
MCS3
Tolerance +(dB) 1 1 1
Target (dBm) 10.5 10.5 10.5
MCS4
Tolerance +(dB) 1 1 1
Target (dBm) 10.5 10.5 10.5
MCS5
Tolerance +(dB) 1 1 1
Target (dBm) 10.5 10.5 10.5
MCS6
Tolerance +(dB) 1 1 1
Target (dBm) 10.5 10.5 10.5
MCS7
Tolerance +(dB) 1 1 1
Table 11.5: Bluetooth
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 2.5 2.5 2.5
GFSK
Tolerance *(dB) 1 1 1
Target (dBm) -4 -4 -4
BLE
Tolerance *(dB) 1 1 1
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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.

No. 114N01249-SAR
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Table 11.6: The conducted power measurement results for GSM

Conducted Power (dBm)

85%3\:'2 Channel 251(848.6MHz) Channel 190(836.8MHz) Channel 128(824.2MHz)
32.47 32.40 32.40

GSM Channel 810(1909.8MHz) Channel 661(1880MHz) Channel 512(1850.2MHz)
1900MHz 29.18 29.54 29.94

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

PCS850 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 251 190 128 251 190 128
1 Txslot 32.3 322 32.1 -9.03dB 23.27 23.17 23.07
2 Txslots 314 31.3 311 -6.02dB 25.38 25.28 25.08
3Txslots 29.6 29.5 29.3 -4.26dB 25.34 25.24 25.04
4 Txslots 28.8 28.6 28.5 -3.01dB 25.79 25.59 25.49
PCS850 Measured Power (dBm) calculation Averaged Power (dBm)
EGPRS (GMSK) 251 190 128 251 190 128
1 Txslot 32.3 322 32.1 -9.03dB 23.27 23.17 23.07
2 Txslots 314 31.2 311 -6.02dB 25.38 25.18 25.08
3Txslots 29.5 29.5 29.3 -4.26dB 25.24 25.24 25.04
4 Txslots 28.7 28.6 28.5 -3.01dB 25.69 25.59 25.49
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 29.58 29.52 29.48 -9.03dB 20.55 20.49 20.45
2 Txslots 28.73 28.69 28.57 -6.02dB 22.71 22.67 22.55
3Txslots 27.13 27.10 27.09 -4.26dB 22.87 22.84 22.83
4 Txslots 26.28 26.22 26.17 -3.01dB 23.27 23.21 23.16
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
EGPRS (GMSK) 810 661 512 810 661 512
1 Txslot 29.58 29.52 29.48 -9.03dB 20.55 20.49 20.45
2 Txslots 28.73 28.69 28.57 -6.02dB 22.71 22.67 22.55
3Txslots 27.13 27.10 27.09 -4.26dB 22.87 22.84 22.83
4 Txslots 26.28 26.22 26.17 -3.01dB 23.27 23.21 23.16
Table 11.8: The conducted power measurement results for GPRS and EGPRS(Hotspot off)
PCS850 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 251 190 128 251 190 128
1 Txslot 32.3 32.2 32.1 -9.03dB 23.27 23.17 23.07
2 Txslots 314 31.3 311 -6.02dB 25.38 25.28 25.08
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3Txslots 29.6 295 29.3 -4.26dB 25.34 25.24 25.04
4 Txslots 28.8 28.6 28.5 -3.01dB 25.79 25.59 25.49
PCS850 Measured Power (dBm) calculation Averaged Power (dBm)
EGPRS (GMSK) 251 190 128 251 190 128
1 Txslot 32.3 32.2 32.1 -9.03dB 23.27 23.17 23.07
2 Txslots 314 31.2 31.1 -6.02dB 25.38 25.18 25.08
3Txslots 29.5 29.5 29.3 -4.26dB 25.24 25.24 25.04
4 Txslots 28.7 28.6 28.5 -3.01dB 25.69 25.59 25.49
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS (GMSK) 810 661 512 810 661 512
1 Txslot 29.58 29.52 29.48 -9.03dB 20.55 20.49 20.45
2 Txslots 28.73 28.69 28.57 -6.02dB 22.71 22.67 22.55
3Txslots 27.13 27.10 27.09 -4.26dB 22.87 22.84 22.83
4 Txslots 26.28 26.22 26.17 -3.01dB 23.27 23.21 23.16
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
EGPRS (GMSK) 810 661 512 810 661 512
1 Txslot 29.58 29.52 29.48 -9.03dB 20.55 20.49 20.45
2 Txslots 28.73 28.69 28.57 -6.02dB 22.71 22.67 22.55
3Txslots 27.13 27.10 27.09 -4.26dB 22.87 22.84 22.83
4 Txslots 26.28 26.22 26.17 -3.01dB 23.27 23.21 23.16

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 4Txslots
for PCS850 and 4Txslots for PCS1900.

Note: According to the KDB941225 D03, “when SAR tests for EDGE or EGPRS mode is necessary,
GMSK modulation should be used”.
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11.2 WCDMA Measurement result
Table 11.9: The conducted Power for WCDMA (Hotspot on)

Conducted Power (dBm)
UMTS Band V Ch 4233 Ch 4183 Ch 4132
(912.6MHz) (897.4MHz) (882.4MHz)
RMC 12.2kbps RMC 22.56 22.41 22.31
Sub - Test 1 21.56 21.53 21.42
Sub - Test 2 21.58 21.54 21.41
HSDPA
Sub - Test 3 21.57 21.52 21.42
Sub - Test 4 21.56 2151 21.44
Sub Test - 1 19.63 19.57 19.47
Sub Test - 2 19.60 19.57 19.46
HSUPA Sub Test - 3 20.58 20.52 20.44
Sub Test - 4 20.58 19.05 18.96
Sub Test -5 20.58 21.58 21.45
Conducted Power (dBm)
UMTS Band I Ch 9538 Ch 9400 Ch 9262
(1977.6MHz) (1950MHz) (1922.4MHz)
RMC 12.2kbps RMC 22.34 22.28 22.22
Sub - Test 1 21.59 21.48 21.41
Sub - Test 2 21.65 21.49 21.39
HSDPA
Sub - Test 3 21.65 21.53 21.43
Sub - Test 4 21.65 21.52 21.43
Sub - Test 1 19.60 19.53 19.48
Sub - Test 2 19.64 19.54 19.49
HSUPA Sub - Test 3 20.58 20.53 20.49
Sub - Test 4 19.08 18.93 18.92
Sub - Test 5 21.54 21.50 21.41

11.4 Wi-Fi and BT Measurement result
Table 11.10: The conducted Power for BT

Measured Power (dBm)
modle\Channel Ch 0 Ch 39 Ch 78
(2402 MHz) (2441 Mhz) (2480 MHz)
GFSK 2.32 2.68 3.01
/4 DQPSK 151 1.88 2.29
8DPSK 1.51 1.87 2.09
BLR -4.72 -4.76 -4.98
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Table 11.11: The conducted Power for WIFI

Test Result (dBm)
Mode Data Rate
(Mbps/MCS) 2412MHz 2437MHz 2462 MHz
(Chl) (Che) (Ch11)

1 Fig.1 14.05 Fig.2 14.32 Fig.3 14.16
802.11b 2 F!g.4 14 F!g.5 14.35 ng.6 14.4
5.5 Fig.7 14.38 Fig.8 14.71 Fig.9 14.79
11 Fig.10 14.23 Fig.11 14.38 Fig.12 14.58
6 Fig.13 11.54 Fig.14 11.27 Fig.15 11.31

9 Fig.16 11.11 Fig.17 115 Fig.18 115
12 Fig.19 10.84 Fig.20 11.29 Fig.21 11.51
802.11g 18 Fig.22 10.88 Fig.23 11.37 Fig.24 11.33
24 Fig.25 10.72 Fig.26 11.23 Fig.27 11.37
36 Fig.28 10.7 Fig.29 11.2 Fig.30 11.15
48 Fig.31 10.75 Fig.32 11.05 Fig.33 11.21

54 Fig.34 10.74 Fig.35 11.02 Fig.36 11.2
MCSO0 Fig.37 10.83 Fig.38 11.26 Fig.39 11.26
MCS1 Fig.40 10.76 Fig.41 11.21 Fig.42 11.19
MCS2 Fig.43 10.85 Fig.44 11.31 Fig.45 11.47
802.11n MCS3 Fig.46 11.14 Fig.47 11.29 Fig.48 11.27
(20MHz) MCS4 Fig.49 10.8 Fig.50 11.27 Fig.51 11.49
MCS5 Fig.52 10.78 Fig.53 11.03 Fig.54 11.26
MCS6 Fig.55 10.79 Fig.56 11.04 Fig.57 11.21
MCS7 Fig.58 10.73 Fig.59 10.98 Fig.60 11.19
MCSO0 Fig.61 10.19 Fig.62 10.18 Fig.63 10.39
MCS1 Fig.64 9.97 Fig.65 10.2 Fig.66 10.08
MCS2 Fig.67 9.94 Fig.68 9.92 Fig.69 10.04

802.11n MCS3 Fig.70 9.87 Fig.71 10.16 Fig.72 10
(40MH2z) MCS4 Fig.73 9.88 Fig.74 9.9 Fig.75 10.03
MCS5 Fig.76 9.86 Fig.77 9.87 Fig.78 9.96
MCS6 Fig.79 9.89 Fig.80 9.91 Fig.81 10.01

MCS7 Fig.82 9.85 Fig.83 9.85 Fig.84 9.95
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12 Simultaneous TX SAR Considerations

12.1 Introduction

Page 27 of 115

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

12.3 SAR Measurement Positions

A )
Main Antenna l ¢

ey

Picture 12.1 Antenna Locations

J_{

WIF I/BT

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 12.1: 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 No 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

L0 = = 33 4 - 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 32

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 12.2: 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 3.01 | 2.00 Yes
Bluetooth 2.441
Body 19.20 3.01 | 2.00 Yes
- Head 9.60 14.79 | 30.13 No
WiFi 2.442
Body 19.20 14.79 | 30.13 No
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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

Position F Distance Upper limit of power * Estimated 4

(GHz2) (mm) dBm mwW (W/kg)

Head 2.441 5 3.5 2.24 0.09

Body 2.441 10 3.5 2.24 0.05

* - Maximum possible output power declared by manufacturer
Table 13.2: The sum of reported SAR values for main antenna and WiFi
Position Ma'(”v\f‘/'lltge)””a WiFi(W/Kg) | Sum(WiKg)

Highest reported Left hand, Touch cheek 0.14 0.82 0.96
SAR value for Head | Right hand, Touch cheek 0.33 0.51 0.84
Highest reported Rear 1.18 0.30 1.48
SAR value for Body Bottom 1.23 0.02 1.25

Note: The distance between the EUT and the phantom bottom is 10mm.
Table 13.3: The sum of reported SAR values for main antenna and Bluetooth

Position Mal?v\?lﬂt;)nna BT*(W/Kg) | Sum(W/Kg)
Highest reported Left hand, Touch cheek 0.14 0.09 0.23
SAR value for Head | Right hand, Touch cheek 0.33 0.05 0.38
Highest reported Rear 1.18 0.05 1.23
SAR value for Body Bottom 1.23 0.05 1.28

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

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 GSM850/1900 1:8.3
GPRS&EGPRS for GSM850 1:2
GPRS&EGPRS for GSM1900 1:2
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14.1 SAR results for Fast SAR
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Table 14.2: SAR Values (GSM 850 MHz Band - Head)

Frequency Test Conducte | Max tune- Fiqure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power So SAR(10g) | SAR(10g SAR(19) SAR(19) Drift

MHz | Ch. (dBm) | (dBm) ' (W/kg) )(W/kg) (Wkg) (Wikg) | (dB)
836.6 | 190 Speech Tlc_)sgh 32.40 33 / 0.116 0.13 0.170 0.20 0.10
836.6 | 190 Speech I:I'?I? 32.40 33 / 0.068 0.08 0.098 0.11 0.07
836.6 | 190 | Speech | RO | 3340 33 | Fig.l| 0172 | 0.20 0.227 | 026 | 0.16
836.6 | 190 | Speech | ROM | 3240 | 33 / | 0124 | 014 | 0183 | 021 | 011
848.8 | 251 Speech Tlaﬁr:th 32.47 33 / 0.101 0.11 0.149 0.17 -0.16
824.2 | 128 Speech Tlaﬁr:th 32.40 33 / 0.084 0.10 0.122 0.14 0.18

Table 14.3: SAR Values (GSM 850 MHz Band - Body)

Frequency Test Conducte | Max. tune- Figure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power No SAR(10g) | SAR(10g) | SAR(1lg) | SAR(1g) Drift

MHz | Ch. (@Bm) | (dBm) © | Wikg) | (Wkg) | (Whkg) | (Wikg) | (dB)
836.6 | 190 | GPRS (4) Front 28.6 29 / 0.312 0.34 0.402 0.44 -0.01
836.6 | 190 | GPRS (4) Rear 28.6 29 / 0.535 0.59 0.687 0.75 -0.04

Table 14.4: SAR Values (GSM 850 MHz Band — Body with Hotspot on)

Frequency Test Conducte | Max. tune- Figure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power No SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) Drift

MHz | Ch. (dBm) | (dBm) © | Wikg) | (Wkg) | (Whkg) | (Wikg) | (dB)
836.6 | 190 | GPRS (4) Front 28.6 29 / 0.312 0.34 0.402 0.44 -0.01
836.6 | 190 | GPRS (4) Rear 28.6 29 / 0.535 0.59 0.687 0.75 -0.04
836.6 | 190 | GPRS (4) Left 28.6 29 / 0.228 0.25 0.338 0.37 -0.01
836.6 | 190 | GPRS (4) Right 28.6 29 / 0.211 0.23 0.311 0.34 0.01
836.6 | 190 | GPRS (4) Top 28.6 29 / 0.012 0.01 0.017 0.02 0.11
836.6 | 190 | GPRS (4) | Bottom 28.6 29 / 0.210 0.23 0.337 0.37 0.06
848.8 | 251 | GPRS (4) Rear 28.8 29 Fig.2 0.579 0.29 0.746 0.78 0.10
824.2 | 128 | GPRS (4) Rear 28.5 29 / 0.468 0.53 0.658 0.74 -0.12
824.2 | 128 | EGPRS (4) | Rear 28.6 29 / 0.528 0.58 0.643 0.71 -0.02

Rear
836.6 | 190 Speech Heads 28.6 29 / 0.328 0.36 0.427 0.47 0.17
et

Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.5: SAR Values (GSM 1900 MHz Band - Head)

Frequency Test Conducte | Max tune- Fiqure Measured | Reported | Measured | Reported | Power
Mode/Band Pogzon d Power | up Power ﬁg SAR(10g) | SAR(10g | SAR(lg) | SAR(lg) | Drift

MHz | Ch. (dBm) | (dBm) ' (Wikg) )(Wikg) (W/kg) (Wikg) | (dB)
1880 | 661 Speech TI(;EI:th 29.54 29 Fig.1 0.092 0.08 0.153 0.14 0.18
1880 | 661 Speech Iil.?lftt 29.54 29 / 0.045 0.04 0.084 0.07 0.16
1880 | 661 | Speech | RO | 2954 | 29 / | 0086 | 008 | 0135 | 012 | 0.16
1880 | 661 | Speech | ROM | 2954 | 29 / | 0034 | 003 | 0062 | 005 | 0.17
1909.8 | 810 Speech Tlc_)ﬁgh 29.18 29 / 0.068 0.07 0.115 0.11 -0.14
1850.2 | 512 Speech Tlc_)EI:th 29.94 29 / 0.102 0.08 0.165 0.13 -0.14

Table 14.6: SAR Values (GSM 1900 MHz Band - Body)

Frequency Test Conducte | Max. tune- Figure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power No SAR(109) | SAR(10g) | SAR(1g) | SAR(1g) Drift

MHz | Ch. (dBm) | (dBm) ' (W/kg) (W/kg) (W/kg) (W/kg) | (dB)
1880 | 661 | GPRS (4) Front 26.22 26.5 / 0.427 0.51 0.777 0.83 0.02
1880 | 661 | GPRS (4) Rear 26.22 26.5 / 0.540 0.46 1.00 1.07 0.05

Table 14.7: SAR Values (GSM 1900 MHz Band — Body with Hotspot on)

Frequency Test Conducte | Max. tune- Figure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power No SAR(10g) | SAR(10g) | SAR(1g) | SAR(19) Drift

MHz | Ch. (dBm) | (dBm) ' (Wikg) (Wikg) (W/kg) (Wikg) | (dB)
1880 | 661 | GPRS (4) Front 26.22 26.5 / 0.427 0.51 0.777 0.83 0.02
1880 | 661 | GPRS (4) Rear 26.22 26.5 / 0.540 0.46 1.00 1.07 0.05
1880 | 661 | GPRS (4) Left 26.22 26.5 / 0.116 0.58 0.211 0.23 -0.06
1880 | 661 | GPRS (4) Right 26.22 26.5 / 0.063 0.12 0.107 0.11 -0.05
1880 | 661 | GPRS (4) Top 26.22 26.5 / 0.016 0.07 0.028 0.03 0.11
1880 | 661 | GPRS (4) | Bottom | 26.22 26.5 / 0.477 0.02 0.890 0.95 0.10
1909.8 | 810 | GPRS (4) Rear 26.28 26.5 / 0.466 0.51 0.891 0.94 0.06
1850.2 | 512 | GPRS (4) Rear 26.17 26.5 Fig.2 0.590 0.49 1.09 1.18 0.08
1909.8 | 810 | GPRS (4) | Bottom | 26.28 26.5 / 0.452 0.64 0.843 0.89 0.05
1850.2 | 512 | GPRS (4) | Bottom | 26.17 26.5 / 0.518 0.48 0.963 1.04 0.04
1850.2 | 512 | EGPRS (4) | Rear 26.17 26.5 / 0.552 0.56 1.02 1.10 0.06

Rear
1850.2 | 512 Speech Heads | 26.17 26.5 / 0.335 0.60 0.616 0.66 0.18
et

Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.8: SAR Values (WCDMA 850 MHz Band - Head)

Frequency Test Conducte | Max tune- Fiqure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power ﬁg SAR(10g) | SAR(10g SAR(1g) | SAR(19) Drift
MHz | Ch. (dBm) | (dBm) ' (Wikg) )(W/kg) (Wikg) (Wikg) | (dB)
836.6 | 4183 RMC TI(;EI:th 2241 23 / 0.158 0.18 0.211 0.24 0.15
836.6 | 4183 | RMC et | 2241 | 23 / | 0100 | 011 | 0143 | 016 | 0.14
8366 | 4183 | RMC | RO | 2241 | 23 / | 0164 | 019 | 0216 | 025 |-017
8366 | 4183 | RMC | N9 | 2241 | 23 / | 0103 | 012 | 0148 | 017 |-0.12
8466 | 4233 | RMC | N9 | 2256 | 23 | Figl| 0228 | 025 | 0200 | 033 | 0.2
8264 | 4132 | RMC | N9 | 2231 | 23 / | 0112 | 018 | 0164 | 024 | 0.04
Table 14.9: SAR Values (WCDMA 850 MHz Band - Body)
Frequency Test Conducte | Max. tune- Fiqure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power 30 SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) Drift
MHz | Ch. (dBm) (dBm) ' (W/kg) (W/kg) (Wikg) (W/kg) (dB)
836.6 | 4183 RMC Front 2241 23 / 0.177 0.20 0.251 0.29 0.01
836.6 | 4183 RMC Rear 2241 23 / 0.313 0.36 0.401 0.46 0.02
Table 14.10: SAR Values (WCDMA 850 MHz Band — Body with Hotspot on)
Frequency Test Conducte | Max. tune- Fiqure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power 30 SAR(10g) | SAR(10g) | SAR(1g) | SAR(19) Drift
MHz | Ch. (dBm) (dBm) ' (Wikg) (Wikg) (Wikg) (Wikg) (dB)
836.6 | 4183 RMC Front 22.41 23 / 0.177 0.20 0.251 0.29 0.01
836.6 | 4183 RMC Rear 22.41 23 / 0.313 0.36 0.401 0.46 0.02
836.6 | 4183 RMC Left 2241 23 / 0.135 0.15 0.200 0.23 -0.02
836.6 | 4183 RMC Right 22.41 23 / 0.146 0.17 0.216 0.25 -0.00
836.6 | 4183 RMC Top 2241 23 / 0.008 0.01 0.011 0.01 0.08
836.6 | 4183 RMC Bottom | 22.41 23 / 0.131 0.15 0.203 0.23 0.00
846.6 | 4233 RMC Rear 22.56 23 Fig.2 0.347 0.38 0.446 0.49 0.16
826.4 | 4132 RMC Rear 22.31 23 / 0.234 0.27 0.330 0.39 0.02
Rear
846.6 | 4233 Speech Heads 22.56 23 / 0.312 0.35 0.441 0.49 0.01
et

Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.11: SAR Values (WCDMA 1900 MHz Band - Head)

Frequency Test Conducte | Max tune- Fiqure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power ﬁg SAR(10g) | SAR(10g SAR(1g) | SAR(19) Drift

MHz | Ch. (dBm) | (dBm) ' (Wikg) )(W/kg) (Wikg) (Wikg) | (dB)
1880 | 9400 RMC Tlaigh 22.28 22.5 / 0.150 0.16 0.248 0.26 0.19
1880 | 9400 | RMC et | 2228 | 225 / | 0076 | 008 | 0141 | 015 | 0.12
1880 | 9400 | RMC | RN | 2528 | 225 / | 0164 | 017 | 0258 | 027 | 0.04
1880 | 9400 | RMC | N9 | 2228 | 225 / | 0062 | 007 | 0112 | 012 |-015
1008 | 9538 | RMC | N9 | 2234 | 225 / | 0131 | 014 | 0207 | 021 | 0.12
1852.4) 9262 | RMC | R9% | 2322 | 225 | Figl| 0185 | 020 0.289 | 031 | 0.18

Table 14.12: SAR Values (WCDMA 1900 MHz Band - Body)

Frequency Test Conducte | Max. tune- Fiqure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power 30 SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) Drift

MHz | ch. (dBm) | (dBm) | wikg) | (Wkg) | Wkg) | Wkg) | (dB)
1880 | 9400 RMC Front 22.28 225 / 0.282 0.32 0.511 0.54 0.08
1880 | 9400 RMC Rear 22.28 225 / 0.451 0.52 0.850 0.89 0.16

Table 14.13: SAR Values (WCDMA 1900 MHz Band — Body with Hotspot on)

Frequency Test Conducte | Max. tune- Fiqure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power Ngo SAR(10g) | SAR(10g) | SAR(1g) SAR(1g) Drift

MHz | Ch. (dBm) (dBm) ' (Wikg) (Wikg) (Wikg) (Wikg) (dB)
1880 | 9400 RMC Front 22.28 225 / 0.282 0.32 0.511 0.54 0.08
1880 | 9400 RMC Rear 22.28 225 / 0.451 0.52 0.850 0.89 0.16
1880 | 9400 RMC Left 22.28 225 / 0.094 0.11 0.169 0.18 0.09
1880 | 9400 RMC Right 22.28 225 / 0.052 0.06 0.088 0.09 0.16
1880 | 9400 RMC Top 22.28 225 / 0.016 0.02 0.029 0.03 0.13
1880 | 9400 RMC Bottom | 22.28 225 / 0.471 0.54 0.902 0.95 0.12
1908 | 9538 RMC Rear 22.34 225 / 0.453 0.50 0.873 0.91 0.19
1852.4| 9262 RMC Rear 22.22 225 / 0.604 0.71 1.10 1.17 0.13
1908 | 9538 RMC Bottom | 22.34 225 / 0.439 0.49 0.842 0.87 0.10
1852.4| 9262 RMC Bottom | 22.22 225 Fig.2 0.604 0.71 1.15 1.23 0.09

Bottom
1852.4| 9262 Speech Heads 22.22 22.5 / 0.492 0.52 0.903 0.96 0.14
et

Note: The distance between the EUT and the phantom bottom is 10mm.0.604
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Table 14.14: SAR Values (WiFi 802.11b - Head)

Frequency Conducte |Max. tune-| _. Measured | Reported Measure Reported | Power

Mode/Ban | Test | ypouer ['un Power | F19YT | SAR(10g) | SAR(10g) d SAR(lg) | Drift

d Posit P e No SAR(1g)

MHz | Ch. osition |~ yem) | (dBm) | (Wikg) | (Wikg) (W,kg? (Wikg) | (dB)
2442 | 7 | 802.11b Tgﬁ‘;‘h 14.71 15 / 0.261 0.28 0.598 0.64 | -0.11
2442 | 7 | 802.11b LT?l';‘ 14.71 15 / 0.187 0.20 0.375 0.40 | -0.01
2442 | 7 | soz11b | ROt | 1471 15 / 0.257 027 | 0473 | 051 | 0.04
242 | 7 | sozamb | RO | 1471 15 / 0.238 025 | 0474 | 051 | 0.05
2472 | 13 | soza1b | " | 1479 15 / 0.314 033 | 0730 | 077 | 013
2412 1 802.11 b Ttﬁf:th 14.38 15 Fig.5 0.309 0.36 0.715 0.82 0.12

Table 14.15: SAR Values (WiFi 802.11b - Body)

Frequency Test Conducte |Max. tune- Fiqure Mea:jsure Reported | Measured | Reported | Power

Mode/Band - d Power | up Power 30 SAR(10 SAR(10g) | SAR(1g) SAR(19) Drift

MHz | Ch. Position | (agm) | (dBm) S | Wik | wikg) | wikg) | (dB)
2442 7 802.11 b Front 14.71 15 / 0.151 0.16 0.266 0.28 0.12
2442 7 802.11 b Rear 14.71 15 / 0.138 0.15 0.282 0.30 0.04

Table 14.16: SAR Values (WiFi 802.11b — Body with Hotspot on)

Frequency Test Conducte |Max. tune- Fi Meags,ure Reported | Measured | Reported | Power

Mode/Band o d Power | up Power ﬁ“re SAR(10q | SAR(109) | SAR(lg) | SAR(g) | Drift

MHz | Ch. Positon | (agm) | ‘cem) | N | Sty | Wha) | Wko) | Wikg) | (@B)
2442 7 802.11 b Front 14.71 15 / 0.151 0.16 0.266 0.28 0.12
2442 7 802.11 b Rear 14.71 15 Fig.6 0.138 0.15 0.282 0.30 0.04
2442 7 802.11 b Left 14.71 15 / 0.032 0.03 0.055 0.06 0.19
2442 7 802.11 b Right 14.71 15 / 0.098 0.10 0.213 0.23 0.05
2442 7 802.11 b Top 14.71 15 / 0.083 0.09 0.147 0.16 -0.15
2442 7 802.11 b Bottom 14.71 15 / 0.011 0.01 0.018 0.02 0.18
2472 13 802.11 b Rear 14.79 15 / 0.112 0.12 0.215 0.23 0.09
2442 1 802.11 b Rear 14.38 15 / 0.120 0.14 0.232 0.27 0.01

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 14.17: SAR Values (GSM 850 MHz Band - Head)
Frequency Test Conducte | Max tune- Figure Measured | Reported | Measured | Reported Power
Mode/Band Position d Power | up Power No SAR(10g) | SAR(10g SAR(1g) | SAR(1g) Drift
MHz | Ch. (dBm) | (dBm) ' (Wikg) )(W/kg) (W/kg) (Wikg) | (dB)
836.6 | 100 | Speech | RO | 3240 33 | Figl| 0172 | 0.20 0227 | 026 | 0.16
Table 14.18: SAR Values (GSM 850 MHz Band — Body with Hotspot on)
Frequency Test Conducte | Max. tune- Figure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power NoO SAR(10g) | SAR(10g) | SAR(1g) | SAR(1lg) Drift
MHz | ch. (dBm) | (dBm) © | wikg) | Wikg) | (Wkg) | (Wkg) | (dB)
848.8 | 251 | GPRS (4) Rear 28.8 29 Fig.2 0.579 0.29 0.746 0.78 0.10
Table 14.19: SAR Values (GSM 1900 MHz Band - Head)
Frequency Test Conducte | Max tune- Figure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power No SAR(10g) | SAR(10g | SAR(1g) | SAR(1lg) Drift
MHz | Ch. (dBm) | (dBm) ' (Wikg) )(W/kg) (W/kg) (Wikg) | (dB)
1880 | 661 Speech Left 29.54 29 / 0.092 0.08 0.153 0.14 0.18
Touch
Table 14.20: SAR Values (GSM 1900 MHz Band — Body with Hotspot on)
Frequency Test Conducte | Max. tune- Figure Measured | Reported | Measured | Reported Povyer
Mode/Band Position d Power | up Power No SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) Drift
MHz | Ch. (dBm) (dBm) ' (W/kg) (W/kg) (Wikg) (W/kg) | (dB)
1850.2 | 512 | GPRS (4) Rear 26.17 26.5 / 0.590 0.49 1.09 1.18 0.08
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 14.21: SAR Values (WCDMA 850 MHz Band - Head)
Frequency Test Conducte | Max tune- Figure Measured | Reported | Measured | Reported Power
Mode/Band Position d Power | up Power No SAR(10g) | SAR(10g SAR(1g) | SAR(19) Drift
MHz | Ch. (dBm) | (dBm) ' (Wikg) )(Wikg) (Wikg) (Wikg) | (dB)
8466 | 4233 | RMC | R | 2256 23 | Fig.l| 0228 | 025 0299 | 033 | 012
Table 14.22: SAR Values (WCDMA 850 MHz Band — Body with Hotspot on)
Frequency Test Conducte | Max. tune- Figure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power No SAR(10g) | SAR(10g) | SAR(1g) | SAR(1g) Drift
MHz | Ch. (dBm) | (dBm) © | wikg) | Wikg) | (Wrkg) | (Wikg) | (dB)
846.6 | 4233 RMC Rear 22.56 23 Fig.2 0.347 0.38 0.446 0.49 0.16
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 14.23: SAR Values (WCDMA 1900 MHz Band - Head)
Frequency Test Conducte | Max tune- Figure Measured | Reported | Measured | Reported | Power
Mode/Band Position d Power | up Power No SAR(10g) | SAR(10g | SAR(1g) | SAR(1g) Drift
MHz | Ch. (dBm) | (dBm) ' (Wikg) )(W/kg) (W/kg) (Wikg) | (dB)
1852.4) 9262 | RMC | RO | 2325 | 225 | Figl| 0185 | 020 0.289 | 031 | 0.18
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Table 14.24: SAR Values (WCDMA 1900 MHz Band — Body with Hotspot on)
Frequency Test Conducte | Max. tune- Fiaure Measured | Reported | Measured | Reported | Power
Mode/Band | , *. | d Power | up Power Ngo SAR(10g) | SAR(10g) | SAR(lg) | SAR(lg) | Drift
MHz | Ch. (dBm) (dBm) ' (W/kg) (W/kg) (W/kg) (W/kg) (dB)
1852.4| 9262 RMC Bottom | 22.22 22.5 Fig.2 0.604 0.71 1.15 1.23 0.09
Note: The distance between the EUT and the phantom bottom is 10mm.0.604
Table 14.25: SAR Values (WiFi 802.11b - Head)
MHz | ch d Position Up POWEr | ¢ No. (109) (109) | sAR(1g) (1g) | Dri
' (dBm) (dBm) (W/kg) (W/kg) (W/kg) (W/kg) (dB)
2412 | 1 | so2mb | °F | 1438 | 15 |Fig5| 0309 | 036 | 0.715 | 082 | 0.12
Table 14.26: SAR Values (WiFi 802.11b — Body with Hotspot on)
Frequency Test Conducte |Max. tune- Figure Meag,ure Reported | Measured | Reported | Power
Mode/Band Posit d Power | up Power 30 SAR(10 SAR(10g) | SAR(1g) | SAR(1g) | Drift
MHz | Ch. osition | (4Bm) | (dBm) | Y /kg)g (Wikg) (W/kg) (Wikg) | (dB)
2442 7 802.11 b Rear 14.71 15 / 0.138 0.15 0.282 0.30 0.04
Note: The distance between the EUT and the phantom bottom is 10mm.
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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 1800 with Hotspot on (1g)

Frequency . i Second
Test Original First Repeated | The
Mode N ) Repeated SAR
MHz Ch. Position | SAR (W/kg) | SAR (W/kg) Ratio
(Wikg)
1850.2 | 512 | GPRS(4) Rear 1.09 1.07 1.00 /

Table 15.2: SAR Measurement Variability for Body WCDMA 1900 with Hotspot on (19)

Frequency . . Second
Test Original First Repeated | The
Mode N ) Repeated SAR
MHz Ch. Position | SAR (W/kg) | SAR (W/kg) Ratio
(W/kg)
1852.4 | 9262 RMC Bottom 1.15 1.06 1.08 /

Note: The distance between the EUT and the phantom bottom is 10mm.
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16.1 Measurement Uncertainty for Normal SAR Tests (300MHz~3GHz)
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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 oo
3 | Boundary effect B 1.0 R V31 1 | 06 | 06 co
4 | Linearity B 4.7 R NEI 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 V3|1 1 |03 | 03 oo
7 | Response time B 0.8 R V31 1 |05 ]| 05 co
8 | Integration time B 2.6 R NCR 1 | 15| 15 co
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 NER 1 | 17| 17 oo
phantom shell
13 | Post-processing B 1.0 R V3|1 1 | 06 | 06 co
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 V31 1 29 | 29 o
Phantom and set-up
17 | Phantom uncertainty B 4.0 R V31 1 23 | 23 o
Liquid conductivity -
18 (targe?) B 5.0 R V3 | 064|043 | 1.8 | 1.2
Liquid conductivity
19 (meas.) A 2.06 N 1 |[064]043|1.32| 0.89 43
Liquid permittivity -
20 (target 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 C f21 2,2
uncertainty Ue = ;Ci Ui 9.25 | 9.12 257
Expanded uncertainty
(confidence interval of U, =2U, 185 | 18.2

95 %)
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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 55 55 oo
2 | Isotropy B 4.7 R 310710719 | 19 oo
3 | Boundary effect B 1.0 R 31 1 |06 | 06 oo
4 | Linearity B 4.7 R N 1 | 27 | 27 oo
5 | Detection limit B 1.0 R 31 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 31 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
Fast SAR
14 |, “Approximation B 7.0 R V3|1 | 1 |40 | 40 =
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 V31 1 | 23| 23 oo
Liquid conductivity -
19 (target B 5.0 R V3 /064|043 | 18 | 12
Liquid conductivity
20 (meas.) A 2.06 N 1 (064|043 132 0.89 43
Liquid permittivity -
21 (target B 5.0 R V3 |06 (049 17 | 14
Liquid permittivity
22 (meas.) A 1.6 N 1 06 049 | 10 | 08 521
Combined standard C & 22
Uncertainty u, = leci u, 10.1 | 995 | 257
i=
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. 114N01249-SAR
Page 41 of 115

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 ES3DV3 3151 September 01, 2014 One year
08 | DAE SPEAG DAE4 786 November 25, 2013 One year
09 | Dipole Validation Kit | SPEAG D835V2 4d069 August 28, 2014 Two year
10 | Dipole Validation Kit | SPEAG D1900V2 5d101 July 23, 2014 Two year
11 | Dipole Validation Kit | SPEAG D2450V2 853 July 24, 2014 Two year

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

GSMB850 Right Cheek High

Date/Time: 2014-11-5

Electronics: DAE4 Sn786

Medium: Head 900 MHz

Mediélm parameters used (interpolated): f = 848.8 MHz; 6 = 0.939 S/m; ¢, =41.723; p = 1000
kg/m

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

Communication System: GSM Frequency: 848.8 MHz Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3151 ConvF(6.04, 6.04, 6.04); Calibrated: 2014-9-1

Right Cheek High/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.242 W/kg

Right Cheek High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 10.912 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.286 W/kg

SAR(1 g) =0.227 W/kg; SAR(10 g) =0.172 W/kg

Maximum value of SAR (measured) = 0.241 W/kg

Wikg
— 0.241

— 0.199

0.157

0.115

0.073

0.031 X‘T

Fig.1 1900 MHz CH251
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1g/10g Averaged SAR

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

No. 114N01249-SAR
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Markers

™

e

\\

2
2
0.10
0.05
0.00
0.010 0.015 0.020 0.025 0.030 0.035
m

0.005

Fig. 1-1 Z-Scan at power reference point (850 MHz CH251)
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GSM850 Body Rear High with GPRS

Date/Time: 2014-11-3

Electronics: DAE4 Sn786

Medium: Body 900

Medlum parameters used (interpolated): f = 848.8 MHz; 6 = 1.01 S/m; g, = 55.686; p = 1000
kg/m®

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

Communication System: 4 slot GPRS Frequency: 848.8 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(6.14, 6.14, 6.14); Calibrated: 2014-9-1

Rear side High/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.808 W/kg

Rear side High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm
Reference Value = 28.323 VV/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 0.909 W/kg
SAR(1 g) = 0.746 W/kg; SAR(10 g) = 0.579 W/kg
Maximum value of SAR (measured) = 0.781 W/kg
Wikg
— 0.781

— 0.649

0.517

0.384

0.252

0.120

Fig.2 0 MHz CH251 Hotspot on
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1g/10g Averaged SAR

SAR;Zoom Scan:Value Along Z, X=2, Y=1 Markers

RN
05 \

0.005 0.010 0.015 0.020 0.025 0.030 0.035

Fig.2-1 Z-Scan at power reference point (850 MHz CH251) Hotspot on
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GSM1900 Left Cheek Middle

Date/Time: 2014-11-4

Electronics: DAE4 Sn786

Medium: 1900 Head

Medium parameters used: f = 1880 MHz; 6 = 1.421 S/m; &, = 41.153; p = 1000 kg/m*
Ambient Temperature:23.7°C Liquid Temperature:23.2°C

Communication System: GSM Frequency: 1880 MHz Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3151 ConvF(5.16, 5.16, 5.16); Calibrated: 2014-9-1

Left Cheek Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.170 W/kg

Left Cheek Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm
Reference Value = 4.505 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 0.244 W/kg
SAR(1 g) = 0.153 W/kg; SAR(10 g) = 0.092 W/kg
Maximum value of SAR (measured) = 0.169 W/kg
Wikg
— 0.169

— 0.136

n.102

0.069

0.036

0.00234

Fig.1 1900 MHz CH661
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1g/10g Averaged SAR

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

Markers

0.16 \

0.14

b

0.12

5

\

Wikg

=

0.005

0.010

0.015

0.020
m

0.025 0.030 0.035

Fig. 1-1 Z-Scan at power reference point (1900 MHz CH661)
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GSM1900 Body Bottom side Middle with GPRS

Date/Time: 2014-10-30

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Mediélm parameters used (interpolated): = 1850.2 MHz; 6 = 1.487 S/m; & = 51.642; p = 1000
kg/m

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

Communication System: 4 slot GPRS Frequency: 1850.2 MHz Duty Cycle: 1:2.08018

Probe: ES3DV3 - SN3151 ConvF(4.77, 4.77, 4.77); Calibrated: 2014-9-1

Rear side Low/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.24 W/kg

Rear side Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.876 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 1.85 W/kg
SAR(1 g) = 1.09 W/kg; SAR(10 g) = 0.590 W/kg
Maximum value of SAR (measured) = 1.23 W/kg

Wikg
— 1.230

— 0.990

0.750

0.510

0.270

0.030

Fig.2 1900 MHz CH512 Hotspot on
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1g/10g Averaged SAR

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

0.005 0.010 0.015 0.020 0.025 0.030 0.035

Fig.2-1 Z-Scan at power reference point (1900 MHz CH512) Hotspot on
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WCDMA 850 Right Cheek High

Date/Time: 2014-11-5

Electronics: DAE4 Sn786

Medium: Head 900 MHz

Mediélm parameters used (interpolated): f = 846.6 MHz; 6 = 0.934 S/m; ¢, = 41.721; p = 1000
kg/m

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

Communication System: WCDMA Frequency: 846.6 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(6.04, 6.04, 6.04); Calibrated: 2014-9-1

Right Cheek High/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.318 W/kg

Right Cheek High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 6.467 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.368 W/kg

SAR(1 g) = 0.299 W/kg; SAR(10 g) = 0.228 W/kg

Maximum value of SAR (measured) = 0.313 W/kg

Wikg
—0.313

— 0.259

0.205

0.151

0.09%

0.044 X-T

Fig.1 Right Hand Touch Cheek WCDMA 850MHz CH4233
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1g/10g Averaged SAR

Markers

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

b \\-

0.20
g \\
8 015 \\‘\

0.10 \‘\'
0.05
0.00
0.010 0.015 0.020 0.025 0.030 0.035
m

0.005

Fig.2-1 Z-Scan at power reference point (850 MHz CH4233) Hotspot on
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WCDMAS850 Body Rear High with Headset and Hotspot on

Date/Time: 2014-11-3

Electronics: DAE4 Sn786

Medium: Body 900

Medigm parameters used (interpolated): f = 846.6 MHz; 6 = 1.008 S/m; & = 55.686; p = 1000
kg/m

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

Communication System: WCDMA Frequency: 846.6 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(6.14, 6.14, 6.14); Calibrated: 2014-9-1

Rear side High/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.466 W/kg

Rear side High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 19.850 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.541 W/kg

SAR(1 g) = 0.446 W/kg; SAR(10 g) = 0.347 W/kg

Maximum value of SAR (measured) = 0.466 W/kg

Wikg
— 0.466

— 0.383

0.300

0.217

0.134

0.051 *—r

Fig.2 Body WCDMA 850MHz CH4233
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SAR:Zoom Scan:Value Along Z, X=2, Y=1
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1g/10g Averaged SAR

Markers

0.7 \

"IN

L

0.005

0.010

0.015

0.020 0.025 0.030 0.035

Fig.2-1 Z-Scan at power reference point (1900 MHz CH4233) Hotspot on
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WCDMA 1900 Right Cheek Low

Date/Time: 2014-11-4

Electronics: DAE4 Sn786

Medium: 1900 Head

Mediélm parameters used (interpolated): = 1852.4 MHz; 6 = 1.392 S/m; & = 41.266; p = 1000
kg/m

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

Communication System: WCDMA Frequency: 1852.4 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(5.16, 5.16, 5.16); Calibrated: 2014-9-1

Right Cheek Low/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.338 W/kg

Right Cheek Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 6.005 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.438 W/kg

SAR(1 g) = 0.289 W/kg; SAR(10 g) = 0.185 W/kg

Maximum value of SAR (measured) = 0.313 W/kg

Wikg
—0.313

— 0.25h2

0.190

0.129

0.067

0.00561 X-T

Fig. 3 Right Hand Touch Cheek WCDMA 850MHz CH9262

©Copyright. All rights reserved by TMC Shenzhen



1g/10g Averaged SAR

SAR;Zoom Scan:Value Along Z, X=2, Y=2
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Fig.2-1 Z-Scan at power reference point (1900 MHz CH9262) Hotspot on
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WCDMA1900 Body Bottom Low with Headset

Date/Time: 2014-10-30

Electronics: DAE4 Sn786

Medium: Body 1900

MediéJm parameters used (interpolated): f = 1852.4 MHz; 6 = 1.487 S/m; &, = 51.606; p = 1000
kg/m

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

Communication System: WCDMA Frequency: 1852.4 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.77, 4.77, 4.77); Calibrated: 2014-9-1

BODY/Bottom side Low/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 1.33 W/kg

BODY/Bottom side Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm
Reference Value = 22.414 VV/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 2.02 W/kg
SAR(1 g) = 1.15 W/kg; SAR(10 g) = 0.604 W/kg
Maximum value of SAR (measured) = 1.30 W/kg
Wikg
— 1.300

—1.044

0.789

0.533

0277

-

0.021

Fig.4 Body WCDMA 1900MHz CH9262 with Headset
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1g/10g Averaged SAR

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

0.005 0.010 0.015 0.020 0.025 0.030 0.035

Fig.2-1 Z-Scan at power reference point (1900 MHz CH9262)
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WiFi 802.11b 1Mbps Reft Cheek Channel 1

Date/Time: 2014-11-19

Electronics: DAE4 Sn786

Medium: Head 2450

Medium parameters used: f= 2462 MHz; 6 = 1.873 S/m; & = 38.573; p = 1000 kg/m3
Ambient Temperature:21.7°C Liquid Temperature:21.2°C

Communication System: WiFi Frequency: 2462 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.71, 4.71, 4.71); Calibrated: 2014-9-1

left/Cheek High/Area Scan (61x111x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.869 W/kg

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

Reference Value = 10.723 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 1.79 W/kg

SAR(1 g) = 0.715 W/kg; SAR(10 g) = 0.309 W/kg

Maximum value of SAR (measured) = 0.838 W/kg

Wik
—0.638

—10.671

0.503

0.336

0.169

0.00166

Fig.5 802.11b 1Mbps CH1
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1g/10g Averaged SAR

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

0.1 S

0.005 0.010 0.015 0.020 0.025 0.030 0.035
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Fig. 5-1 Z-Scan at power reference point (802.11b 1Mbps CH1)
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WiFi 802.11b 1Mbps Body Rear Channel 6

Date/Time: 2014-10-29

Electronics: DAE4 Sn786

Medium: Body 2450 MHz

Mediélm parameters used (interpolated): f=2437 MHz; 6 = 1.922 S/m; & = 52.622; 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: ES3DV3 - SN3151 ConvF(4.42, 4.42, 4.42); Calibrated: 2014-9-1

Rear side Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.295 W/kg

Rear side Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 6.661 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.588 W/kg

SAR(1 g) = 0.282 W/kg; SAR(10 g) = 0.138 W/kg

Maximum value of SAR (measured) = 0.317 W/kg

Wikg
—0.317

— 0.254

0.1,

0128

0.065

0.0016 kT

Fig.6 802.11b 1Mbps CH6
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1g/10g Averaged SAR
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0.30 \
0.25
0.20 \
g \
= 0.15 \
0.10 \\
0.05 \\,\
\\M‘.—_
R e . J
0.00
0.010 0.015 0.020 0.025 0.030 0.035

m

0.005

Fig. 6-1 Z-Scan at power reference point (802.11b 1Mbps CH1)
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ANNEX B System Verification Results

835MHz

Date: 2014-11-5

Electronics: DAE4 Sn786

Medium: Head 900MHz

Medium parameters used (interpolated): f = 835 MHz; ¢ = 0.912S/m; & = 41.861; p = 1000
kg/m®

Ambient Temperature:22.5°C Liquid Temperature:22.0°C

Communication System: CW_TMC Frequency: 835 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(6.04, 6.04, 6.04);

System Validation /Area Scan (61x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Fast SAR: SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.59 W/kg
Maximum value of SAR (interpolated) = 2.62 W/kg

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

Reference Value = 54.722 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.61 W/kg

Maximum value of SAR (measured) = 2.64 W/kg

dB

—1-2.16

-4.32

-6.49

-8.65

-10.81

0 dB = 2.64 W/kg = 1.84 dBW/kg

Fig.B.1 validation 835MHz 250mW
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835MHz

Date: 2014-11-3

Electronics: DAE4 Sn786

Medium: Body 900 MHz

Medium parameters used (interpolated): f = 835 MHz; ¢ = 0.998 S/m; ¢ = 55.113; p = 1000
kg/m®

Ambient Temperature: 23.8°C Liquid Temperature: 23.3°C

Communication System: CW_TMC Frequency: 835 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(6.14, 6.14, 6.14);

System Validation /Area Scan (61x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Fast SAR: SAR(1 g) = 2.40 W/kg; SAR(10 g) = 1.56 W/kg
Maximum value of SAR (interpolated) = 2.61 W/kg

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

dz=5mm
Reference Value = 53.566 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.58 W/kg
SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1.59 W/kg
Maximum value of SAR (measured) = 2.62 W/kg

-2.07

= _ll--um:uJ‘

-4.15

R 6 S @ :1{‘.!‘. :

6.22

-8.30

-10.37

0 dB = 2.62 W/kg = 1.83 dBW/kg

Fig.B.2 validation 835MHz 250mW
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1900MHz

Date: 2014-11-4

Electronics: DAE4 Sn786

Medium: Head 1900 MHz

Medium parameters used: f= 1900 MHz; 6 = 1.402 S/m; ¢ = 41.192; 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: ES3DV3 - SN3151 ConvF(5.16, 5.16, 5.16);

System Validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Fast SAR: SAR(1 g) = 9.88 W/kg; SAR(10 g) = 5.08 W/kg
Maximum value of SAR (interpolated) = 11.5 W/kg

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

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

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.20 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: 2014-10-30

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1900 MHz; 6 = 1.512 S/m; & = 52.615; p = 1000 kg/m3
Ambient Temperature: 22.5°C Liquid Temperature: 22.0°C

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

Probe: ES3DV3 - SN3151 ConvF(4.77, 4.77, 4.77);

System validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Fast SAR: SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.39 W/kg
Maximum value of SAR (interpolated) = 12.2 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) = 10.3 W/kg; SAR(10 g) = 5.41 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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2450MHz

Date: 2014-11-19

Electronics: DAE4 Sn786

Medium: Head 2450 MHz

Medium parameters used: f =2450 MHz; 6 = 1.876 S/m; er = 38.570; 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: ES3DV3 - SN3151 ConvF(4.71, 4.71, 4.71);

System Validation/Area Scan (31x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Fast SAR: SAR(1 g) = 12.57 W/kg; SAR(10 g) = 6.24 W/kg
Maximum value of SAR (interpolated) = 14.9 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) = 12.8 W/kg; SAR(10 g) = 6.35 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: 2014-10-29

Electronics: DAE4 Sn786

Medium: Body 2450 MHz

Medium parameters used: f =2450 MHz; 6 = 1.893 S/m; er = 52.672; p = 1000 kg/m3

Ambient Temperature:22.8°C Liquid Temperature:22.3°C
Communication System: CW_TMC Frequency: 2450 MHz Duty Cycle: 1:1
Probe: ES3DV3 - SN3151 ConvF(4.42, 4.42, 4.42);

System Validation/Area Scan (31x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Fast SAR: SAR(1 g) = 12.86 W/kg; SAR(10 g) = 6.14 W/kg
Maximum value of SAR (interpolated) = 15.3 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) = 12.95 W/kg; SAR(10 g) = 6.22 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

©Copyright. All rights reserved by TMC Shenzhen



|

No. 114N01249-SAR
TTL Page 68 of 115

(ﬂlllll

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 (%)
850 Head 2.43 2.44 0.4
850 Body 241 2.42 0.4
1900 Head 9.87 10.1 2.3
1900 Body 10.2 10.3 1.0
2450 Head 12.57 12.8 1.8
2450 Body 12.86 12.95 0.7

©Copyright. All rights reserved by TMC Shenzhen
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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.

©Copyright. All rights reserved by TMC Shenzhen
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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

©Copyright. All rights reserved by TMC Shenzhen
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other methodologies above 1 GHz for free space. For the free space calibration, the probe is placed
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=C AT
At

Where:

At = Exposure time (30 seconds),

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

Ef-o
o,

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.

©Copyright. All rights reserved by TMC Shenzhen



— No. 114N01249-SAR

=771 Page 72 of 115
S

PictureC.4: DAE

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)

vV V V V

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 1/0
interface are contained on the DASY /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
©Copyright. All rights reserved by TMC Shenzhen
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SPEAG can be connected. Devices from any other supplier could seriously damage the

measurement server.

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 s =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
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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
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
©Copyright. All rights reserved by TMC Shenzhen
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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
P Horizontal !l
Line ' '

]
:
/Hori/zontal
—— 7 Line A Acoustic
A Output
Acoustic B Bottomof )
Output Handset B
Bottom of
Handset
1l1z‘bf"2 Wp/2
wa"Z
W, Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the widthw, 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
e T, . V-w-qu.E

LE

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.

L 2 ‘ &

£

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.

©Copyright. All rights reserved by TMC Shenzhen



No. 114N01249-SAR

 —
w=777. Page 78 of 115
—_—
R
I %
o

o
o

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

©Copyright. All rights reserved by TMC Shenzhen
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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.

No. 114N01249-SAR

Table F.1: System Validation

Page 80 of 115

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 ES3DV3-SN:3151 Calibration Certificate

Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China 4 7NN CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 ol No. L0570
E-mail: cttl@chinattl.com Hitp:/www.chinatil o

Client CTTL(South Branch) Mﬂ No: 2Z14-97077

Object ES3DV3 - SN:3151

Calibration Procedure(s) TMC-OS-E-02-195
Calibeation 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 closed laboratory facility: environment temperature{22:3)°C and
humidity<70%.
Calibration Equipment used (M&TE cnitical for calibration)
Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-14 (CTTL. No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101547 01-Jul-14 (CTTL, No.J14X02145) Jun-15
Power sensor NRP-Z91 | 101548 01-Jul-14 (CTTL, No.J14X02148) Jun-15
Reference10dBAttenuator | BT0520 12-Dec-12(TMC,No.JZ12-887) Dec-14
Reference20dBAttenuator | BT0267 12-Dec-12(TMC,No.JZ12-866) Dec-14
Reference Probe EX3DV4 | SN 3845 03-Sep-13(SPEAGNo 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 = MY46110873  15-Feb-14 (TMC, No.JZ14-78_1 ) Fab-15
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer /“\wb
Reviewed by Qi Dianyuan SAR Project Leader M/
Approved by: Lu Bingsong Deputy Director of the laberatary | 73, <47 ?{

Issued: September 02, 2014

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

Certificate No: Z14-97077 Page 1 of 11
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" in Colleborution with
CALEBRATION LABORATORY
Add: No.ST Xueyuan Rosd, Hasdian District, Beijing, 100191, China

Tek +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ctth@chinan].com g

1o www clunan

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 62208-1, "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).
NORMzx,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 vitual measurement center from the
probe lip (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 0f 11
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-\/ CALBRATION LABORATORY

Add: No,51 Xueyuan Road, Haidian District, Beijing, 100191, Chira
Fax: +86-10-62304633-2504

fel: +86-10-62304633-2079
E~mail: cttl@chinatt].com lap:/www.chinaitl.cr

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
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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%
DCP(mV)® 103.4 | 1033 102.9 ]
Modulation Calibration Parameters
UID | Communication | ‘A B c ‘D VR | Unc®
System Name dB dB-juV dB my (k=2)
0 cw X (00 |00 [10 000 | 2641 | 423%
¥ 0.0 | 0.0 1.0 275.7
3 00 00 | 1.0 | 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.

Certificate Mo, Z14-97077 Page 4 of 11
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DASY - Parameters of Probe: ES3DV3 - SN: 3151

Calibration Parameter Determined in Head Tissue Simulating Media

- [+
f [MHz]" P'_?:‘::i;' F Cun:ll[;c:nr:l:ty ConvF X | ConvF ¥ | ConvF Z | Alpha® ::::; ! :':::"
850 05 092 | 604 | 604 | 604 | 041 | 149 | +12% |
900 41.5 087 617 | 617 | 617 | 038 | 1.55 | £12%
1810 40.0 1.40 544 | 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.
I3."l.lpI'|i.l"|:3'ﬂp-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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Add: No.51 Xueyuan Road, Haidian District, Bedjing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ctili@chinattl.com Hitp:/vweww.chinatth cn

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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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel +86-10-62304633-2079 Fax: +86-10-6230:4633-2504
E-masl: cttl@chanattl.com Hunpe/'www chinmt].cn

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)

Certificate No: Z14-97077 Page 7of 11
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Add: No.51 Xueyuan Road. Haidsan Districy, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail citl@chinantl com vw.chingil

Recefving Pattem (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Add: No 51 Xeeyuan Road, Haidinn District, Beijing, 100191, China
lel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E~mail: cttl@chinutt] com Hupiw

Dynamic Range f(SAReaq)
(TEM cell, f = 900 MHz)

Wiy ChInali ¢n

Input Signal[uV]

SAR[mW/cm’)

L —8—not compensated —®— compensated

g. °M'~8‘-’3’.{:-&+—0—-¢":w—3 ..00" $
.
w ‘ biss . s ’ .N- ' Lhak ) 4 '
Ky -
"
HER AR ; MRS ‘ 3
2 il et 4 | ey ey EE A B s n
10 10 10' S 10 10’ 10"
SAR[mWicm |

@ not compensated e compensated |

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

Centificate No: Z14-97077 Page9of 11
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CALERATION LABORATORY
Add: No.51 Xueyuan Rosd, Hasdian Districs, Beijing, 100191, Chins

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: enti@chinattl. com Hinp://seww chinatl.cn

Conversion Factor Assessment

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

oy »90{
“w I » '
= }‘ | | | M0 11 - + + + 4 -
100 H4 4 " " S — ,“
goo
$im |
sl
o]
0 |
om :
0 ™
\
10 080 080 04 020 O 020 04 060 080 10
Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
Certificate No: Z14-97077 Page 10 0f 11
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DASY - Parameters of Probe: ES3DV3 - SN: 3151

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) - 85.2
Mechanical Sm_fana Detection Mode . enabled
Optical Surface Detection Mode 1 disable

| Probe Overall Length - 337mm
FProbe Body Diameter 10mm .
Tip Length 10mm |
Tip Diameter N - 4mm

| Probe Tip to Sensor X Calibration Point 2mim
Probe Tip to Sensor Y Gallhrauor; Point Zmm

, Probe Tip to Sensor £ Calibration Point . 2mm
Recommended Measurement Distance from Surface 3mm |

Cetificate Mo: Z14-07077 Page 11 of 1]
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ANNEX H Dipole Calibration Certificate

835 MHz Dipole Calibration Certificate

. U
Calibration Laboratory of {“‘\L\_J/“’."‘; Schwelzerischer Kalibrierdienst
Schmid & Panng % Service suisse d'étalonnage
Engineering A 7 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland zgﬁ@ Swiss Calibration Service
e

Accrodited by the Swiss Accredtation Senvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitsteral Ag t for the gnition of callbration certificates

CTTL (Auden)

Ctient

Accreditation No.: SCS 108

Cortiticate No: D835V2-4d069_Aug14

|CALIBRATION CERTIFICATE

e

Calbealion proosdam(s)

Callhraticn data:

D835V2 - SN: 40069

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

August 28, 2014

This calibraticn certficate documents tha fraceabity 1o naticnal standards. which reaize the physical unitz of measurements (S1).
The measunments and the uncerantes with conlidence probabilty are ghaon on the folowing pages and are par of the cerificate.

| Al calbrations have boen conducted in the clossd laboeatony taciity. anvironmant temparatea (22 = 31°C and humidity < 70%.

Calbation Equipment used (MATE cracal for calbeation)

| Primary Standarcs D¢ Cal Date (Cersficate No) Scheduled Calibraticn
Power meter EPM-4424A, GH3T4E0T04 08-Oct-13 {No. 217-01627) Oct-14
Powee sansar HP S481A US3r2a2783 05-COct-13 (No. 217-01827) Cct-14
Powes sansor HP 84814 MY41092317 09-Cet-13 (No. 217-01828) Cet-14
Redarence 20 dB Atlenuator | SN: 5058 (20%) 03-Apr-14 (No. 217-01918) Ape-15
Typo-N mamaich combinason | SN: B047.2/ 06327 03-Apr-14 (No. 217-01921) Apr5
Retarence Probe ES30V3 | SN: d208 30-Doc-13 (No, ES3-3205 Dect3) Doc14
DAEZ | SN: 601 18-Aug-14 (No. DAE4.60?_Aug1d) Aug-15
| Socondary Standards lIo¥ Chack Data (in house) Schaduled Check
| AF ganerator RAS SMT.06 100005 04-Aug-22 {in house check Oc1-13) In house check: Oct-16
Natwork Anatyzar HP 8753E US3T320585 Sa206  18-0c2-01 (n howse check Oct-13) In hewse check: Oct14
Name Funcson Sgnatune
| Caltorated by Michaal Wabar Laboratory Tochnician // w é
< o P S
Appraved Dy Kana Pokovic Technical Manages L
(‘/_A’« ~ ;«"’{%‘

I38uae: At 28, 2014
This calivralion certficate shal not Da repeoduced axcspt in il without wrtten approval of the laboratory.

Centdicate No: DB3SV2-4d089_Aug1d Page 1 of 8
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Calibration Laboratory of ¢\~“'l"\ll_é‘/""',_’ G  Schweizerischer Kalibriordienst

Schmid & Partner ) Service suisse d'étalonnage
Engineering AG % C  sorviio svizowo & torsturs

Zeughausstrasse £3, 8004 Zurich, Switzerland KN S swiss Calibration Service

Accradined by the Swiss Accreditation Senvice [SAS) Acereditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multitsteral Ag t for the anition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) 1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

.

Measurement Conditions: Further details are available from the Validation Report at the end
of the centificate. 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
parallel to the body axis.

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

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

Cenificate No: D835V2-4d089_Aug14 Page 2¢f B
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Measurement Conditions
DASY system configuration. as far as not given on page 1.

DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantem
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz

Head TSL parameters

The {ollowing parameters and calkculations were agplied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 415 0.90 mha/m
Measured Head TSL parameters (22.0+0.2)°C 420=26% 0.24 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 Cenditicn
SAR measured 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.43 Wikg + 17.0 % (k=2)
SAR averaged over 10 em’ {10 g) of Head TSL condition
SAR measured 250 mW input power 1.58 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 6.17 Wikg = 16.5 % (k=2)

Body TSL parameters
The fellowing parameters and calculations were appied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mha'm
Measured Body TSL parameters (220+0.2)°C 552+8% 1.01 mha/m = 8%
Body TSL temperature change during test =05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.46 Wika
SAR lor nominal Body TSL paramaters normatized to 1W 9.55 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Bedy TSL condition
SAR measured 250 mWV inpul powes 1.62 Wikg
SAR for nomenal Bedy TSL parameters narmalized to 1TW 6.33 Wikg = 16.5 % (k=2)

Cenificate No; D835V2-44089_Aug1d
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transtormed to fead point 533Q+081
Return Loss -29.7dB

Antenna Parameters with Body TSL

Impedance, transformed 10 feed pont 43BQ-14)Q2
Hetum Loss -345408

General Antenna Parameters and Design

[ Electrical Detay (one direction) ] 1.393 ns

Alter long term use with 100W radiated power. only a slight warmming of the dipole near the leedpoint can be measured.

The dipole is made of standard semingd coaxial cable. The center canductor of the leeding line is direclly connected 10 the
sacond am of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoies, small end ceps
are added to the dipole arms in ordar o improve matching when loaded according 1o the positicn as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard.

No excessive force must be applied 1o the dipole armms, tecause they might bend or the soldered conneclions near the
feedpcint may ba damagad.

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 05, 2007

Certficate No: DEISV2-4d069_Aug 14 Paga 4 of 8
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DASYS Validation Report for Head TSL

Date: 28.08.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D8353V2; Serial: D835V2 - SN: 4d069

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

Medium parameters used: = 835 MHz; 0 =094 S/m; & =42, p= 1000 kg/m'’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.22, 6.22. 6.22); Calibrated: 30,12.201 3;
o Sensor-Surface: 3mm (Mechanical Surtace Detection)
« Electronics: DAE4 Sn601: Calibrated: 18.08,2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

o DASYS2 52.8.8(1222); SEMCAD X [4.6.10{7331)

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

Reference Value = 56.74 V/m: Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.43 W/kg: SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 2.85 Wikg

-2.40
-4.80
-1.20

-9.60

-12.00

0dB = 2.85 W/kg =455 dBW/kg

Cenificate No: DB35V2-4d059_Aug14 Page 5cf 8

©Copyright. All rights reserved by TMC Shenzhen



Impedance Measurement Plot for Head TSL

27 Auy 2014

155.24 pH

No. 114N01249-SAR
Page 97 of 115

451331
33 108 MHz

ERL =1t ¥ s @O0145 ¢
.
.,
1/ . \
-~
4 (o
1
[}
\
CHZ S1t 06 S AB/REF =20 o8 131-29.675 o8 837,000 208 MHz
— - ¥ }
- — ——
°q _—
Ca o 4 o
."
\ lfa’
v \
i ’ .~
Wid
1000 D00 MMz TOF 1 935.080 820 MHz

Cenilicate No: D835V2-44089_Aug14

Page8cf 8

©Copyright. All rights reserved by TMC Shenzhen



A No. 114N01249-SAR
=777 Page 98 of 115
N

DASYS Validation Report for Body TSL

Date: 27.08.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V2 - SN: 4d069

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

Medium parameters used: [ = 835 MHz; o = 1.01 S/m; & = 55.2: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52Z Configuration:
e Probe: ES3DV3 - SN3205: ConvF(6.09, 6.09. 6.09); Calibrated: 30,12.2013;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601:; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L: Type: QDODOP49AA: Serial: 1001

o« DASYS252.8.8(1222); SEMCAD X 14.6.1(X7331)

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

Reference Value = 54.97 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.60 W/kg

SAR(1 g) = 2.46 W/kg: SAR(10 g) = 1.62 W/kg

Maximum valuc of SAR (measured) = 2.87 Wikg

A0

-z

0dB =287 W/kg =4.58 dBW/kg

Cendicate No: D835V2-4d069_Aug14 Page 7cf 8
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1900 MHz Dipole Calibration Certificate

Calibfation Laboratory of s\e\{‘\'_';jw,z
Schmid & Partner m
Engineef'ﬂg AG Z ,/—R &
Zeughausstrasse 43, 8004 Zurich, Switzerland ’:'/"I/’;ﬂ\‘\\\\?
sl T

Accredned by 1he Swiss Accredilalicn Sevvice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

client  CTTL (Auden)

No. 114N01249-SAR
Page 100 of 115

Schweizerischer Kalibrierdienst
c Service suisss d'étalonnage

Servizio svizzero di taratura

Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D1900V2-5d101_Jul14

CALIBRATION CERTIFICATE

Ctyect D1900V2 - SN: 5d101

QA CAL-05.v9

Calteation procedureds)

Catlbralion dats July 23, 2014

Calibration procedure for dipole validation kits above 700 MHz

This cafibraton cwlilicate decumeants the raceabiily Lo nations! standards, which realize the phy=cal units of measuremnents (S1).
The measuremants and the uncerartics with canlidence probabiity are given on the following pages and are part of the certificate.

Al calbeations have been conducted in the closed laboratory facilty: erndronement temperature {22 = 31°C and humidty < 70%.
Calbention Equipment used (METE cracal for calbraton)
Primary Standurds D¢ Cal Date {Carilicate No.) Scheduted Calbration
| Powar mater EPM-4424 (GB37480704 02Cct13 (No. 21701827) Oct-14
Paaar sensoc P 34314 LUS372927e3 03-Qct 13 (No. 21701827 Oct14
Paaer sensor HP 84314 MY41032317 Q9.Ccl13 (No, 21741828) Oct-14
|8 oo 20 ¢B A . 5N 5058 (20K) 03-Ape-14 [No. 21 T01HE) Apeds
Type-N mismalch combinaton SN:5047.2 08327 03-Apr14 [No. 217.01821) Ape15
Hoferance Proba ESIONG SN: 3208 30-D0c:13 (No. £53.3205_Dect3) Dace14
DAE4 SN 501 30-Apr-14 [Na. DAE4-GH_Apc14d) Ape1s
Secondary Standards 1D ¥ Lheck Date {in hewse) Schedued Chack
AF ganergtor R&ES SMT-06 100005 04-A1x0-99 (n house chack Oct-13) In house chack: Oce-16
Network Analyzer HP 8753E US37300685 54206  18-Cct-01 (in howsa chack O¢1-13) In house check: Oct-14
Name Function Signahxe
Caliorated by Jeton Kastati Labeeatory Tech —_ L Z-'
l.
—
Approved by Katin Pokoko Techrical Manager ; %
Issued: July 23, 2014
Tha calbvation cerfical shall not be repcaducad excopt In tull wihout wittan appeaval of the laberatory.

Certificate No: D1900V2-50101_Jult4
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Calibration Laboratory of

I S Schwelzerischer Kalibeiardienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Callbration Service
Accredied by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signastories to the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 Systemn 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.

« Anfenna 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
connactor.

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

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

DASY system confliguration, as far as nol given on page 1.
DASY Version DASYS VLR
Extrapolation Advanced Extrapolaticn
Phantom Nodular Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1900 MHz = 1 MH2z
Head TSL parameters
The feliowing parametars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters {22.0=0.2)"C 395+6% 1.38 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 10.1 Wikg
SAR for narminal Head TSL parameters normalized to tW 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condtion
SAR measured 250 mW input power 5.25 Wikg
SAR for nominal Head TSL parameters nommakized to IW 21.1 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho'm
Measured Body TSL parameters (22.0+0.2)°C 52526% 1.51 mham =6 &
Body TSL temperature change during test <05‘C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 m\Y mput power 10.1 Wikg
SAR for nominal Bedy TSL parameters normalized 1o 1W 40.4 Wikg + 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 m\W input power 5.35 Wikg
SAR for nominal Body TSL paramsters normalized 1o 1W 21.4 Wikg = 16.5 % (k=2)
Cortdicate No: D1500V2-54101_Julld Page 3¢fB
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedancs, transformed to feed paint 070+63Q
Return Loss -24.1dB

Antenna Parameters with Body TSL

impedance, transformed to feed point BE80+65(Q
Return Loss -224d8

General Antenna Parameters and Design

| Electrical Delay (one direction) l 1.203 ns

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

The dipoie is made of standard semidigld coaxial cable. The center conductor of the feeding ine is direclly connacted to the
second arm of the dipole. The antenna Is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
ara added to the dipole arms in erder to imprave matching when loaded according to the position as expiained in tha
“Measurement Congitions” paragraph. The SAR data are not affacted by this change. The overall dipole length ie still
according to the Standard

No excessive force must be applied to the dipole arms, because thay might benx or the soldered connections near the
faadpoint may be damaged.

Additional EUT Data

Manudactured by SPEAG
Manufactured on March 28, 2008
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DASYS5 Validation Report for Head TSL

Date: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI200V2 - SN: 5d101

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

Medium parameters used: { = 1900 MHz: o = 1.38 S/m: & = 39.5; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEELE/TEC/ANSI C63.19-201 1)

DASY352 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF{5.06, 5.06, 5.06}); Calibrated: 30.12.2013;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated:; 30.04.2014
» Phantom: Flat Phantom 5.0 (front); Type: QDOOCPSOAA: Serial: 1001

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 99.04 Vim; Power Drift =0.01 dB

Peak SAR (extrapolated) = 18.5 Wikg

SAR(1 g) = 10.1 W/kg: SAR{10 g) = 5.25 W/kg

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

dB

I 0
-4.00
M

-8.00
<12.00
-16.00
-20.00
0dB = 12.8 Wikg = 11.07 dBW/kg
Certificate No: D18900V2-5d101_Jul14 PagaSol8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date; 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN: 5d101

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

Medium parameters used: £ = 1900 MHz; o = 1.51 S/m; & =352.5; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI C63,19-2011)

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30,04,2014
« Phantom: Flat Phantom 5.0 (back): Type: QDDOOPSOAA; Serial: 1002

« DASYS52352.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.79 V/m; Power Drift = -0.01 dB

Peak SAR (extrapoltated) = 17.7 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5,35 W/kg

Maximum value of SAR (measured) = 12.8 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 12.8 Wike = 11,07 dBW/kg
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Impedance Measurement Plot for Body TSL

23 Jul 2844 19536508

ERI] sSit L UFS 1! 46,619 ¢ ---.é.-“r:.t'. o S4Z0LpH 1 922,000 008 Mz
.
Dw
‘\
r 4N g ']

\ A ¢
\
g
14
CHZ $14  LOS 5 dB/REF -20 cB . {122,445 48 1 392.290 930 MHz
|
! 4 4 . { : +
i 4 3 4 4 4 . :
- i
e - - - - - ' o~ ————
C" R r— " “ "‘_/'--’_
- ) - 4 + ey + -
iy —r=
~ d::
~ e
D ’/l)
: : R S 4 " + 4 -
e + + - < 4 + + | ———
! | 4 ) ' + i i 4
Hid " i ) 4 4 4 i 4
START 1 700,000 900 Mz ; ' ' 370P 2 100.000 00P MHz
Ceniicate No; D1900V2-53101_Juli4 PageBol 3

©Copyright. All rights reserved by TMC Shenzhen



L
=777

=‘/

2450 MHz Dipole Calibration Certificate
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S Sehweizerischer Kalibrierdienst
c Service sulsse d'étalonnage

Servizio svizzero di tarstura

S Swiss Callbration Service

Accroditation No; SCS 108

Certificate No: D2450V2-853_Jul14

(CALIBRATION CERTIFICATE

Onjact

Calbeation proceduads)

Caibration dals:

D2450V2 - SN: 853

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

July 24, 2014

The maszraments and the ur

Al calbestions have been conduciad in the closed |

intias with

Tt caltwalion cersficate docurnants the tmceabilty to national standards, which tealiza the physical units of measurements (S1)
w peobabilty are given 00 ths folowing peges and & par cf the certficale,

Calloration Equipmant used (MATE critical toe calbration)

y fachity:

vl lemparature (22 + 31°C and humidity < 70%.

Frmary Stardasds LIDa Cal Data (Certficate No ) Schoduled Calipration

Powar matar EPA-A424 GEI7A80704 09-0¢2-13 (No. 217-01827) Oct-14

Pawar sersce HP S481A US37292783 09-0¢1-13 {No. 217-01827) Ocs14

Powar sansor P 54814 MYI02317 03-001-13 {No. 217-01828) Oc-14

Refermnce 20 03 Alenuatar SN: 5058 (20K} 03-Ape-14 Mo, 217-01918) Ape-15

Type-N msmatch combination SN S0M7.2 7 De327 03-Apr-14 (No. 21701821) Apeis

Redarerce Probe ES30OVI SN: 3205 30-Dec-13 {No. ES3-3205_Dect3) Dec 14

DAE4 SN: 61 a0-Apr-14 (Mo. DAE4-601_Aprid) Apris

Secondary Stardancs DV Check Date {in house) Schoduled Chiack

RF genecator ALS SMT-06 100005 04-Auxy-99 (n nousa check Oct-13) In housa chadkc Cet-16

Network Analyzer K2 3753E US3TIB0ESES S4206 18-Cet-01 (in howse chock O1-13) In house chacic Oct-14
Name Function

Calibrated by Claucio Louber Laboratory Techniclan

Approved by: Kaga Pokavic Tedvical Manager

lssued: 2y 24, 2014
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Calibration Laboratory of

Schweizerischer Kallbrierd|
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizie svizzero d taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibeation Service
Accraditod by the Swiss Accradiation Senice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« 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 Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflacted 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 nomalized: SAR as measured, normalized to an input power of 1 W at the antenna
connecior.

« 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 85%.

Cerlificate No: D2450V2-853_Juli4 Page2of 8@
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Measurement Conditions

DASY systam configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mha/m
Measured Head TSL parameters (220+02)°C 378:26% 1.85 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 inpul power 13.6 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.2 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 8.26 Wikg
SAR for nominal Head TSL parameters nomnaized to TW 24.7 Wikg = 16.5 % (k=2)
Body TSL parameters
Tne following parameters and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 2z20°C 527 1.85 mho/m
Measured Body TSL parameters (22.0+£0.2)"C 066 2.03 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 om” {1 g) of Body TSL Condition
SAR measured 250 m\W nput poveer 13.2 Wikg
SAR for nominal Body TSL parameters normallzed 1o 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL congtion
SAR measured 250 mW input power 6.08 Wkg
SAR for nominal Body TSL paramesters normalized 1o 1W 23.9 Wikg = 16.5 % (k=2)
Centilicate No; D2450V2-853_Jult4 Page3o0ld
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedanca, transformed 1o feed point 5290+33Q
Aetum Loss -27.34¢8

Antenna Parameters with Body TSL

Impedance, transformad to feed point 5040500
Retum Loss -26.008

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1.162ns

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

Tha dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore sheet-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipsle arms in order to improve maiching when loaded according 1o the position as explained in the
“Measurement Conditions* paragraph, The SAR data are not affected by this change. The overall dipole length s still
according to the Standard.

No excessive force must be applied to the dipoie arms, because they might bead or the soldered connections near the
feedpoint may be damagad.
Additional EUT Data
Manulactured by SPEAG
Manufaclured en November 10, 2009
Cenilicate No: D2450V2-853_Jul1d Page 4 of B
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DASYS5 Validation Report for Head TSL
Date: 24.07.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 853
Communication System: UID 0 - CW; Frequency: 2450 MHz )
Medium parameters used: f= 2450 MHz: o = 1,85 S/m; £ = 37.8; p = 1000 Kg/m®
Phantom section: Flat Section
Measurement Standard: DASY3 (IEEENEC/ANSI C63.19-2011)
DASYS52 Configuration:

« Probe: ES3DV3 - SN3203; ConvF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;

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

» Electronics: DAE4 Sn601; Calibrated: 30.04.2014

+ Phantom: Flat Phantom 5.0 {(front); Type: QDOOOPSOAA: Serial: 1001

« DASY3252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7xT7)/Cube 0:
Measurement grid: dx=5Smm, dy=3mm, dz=5mm

Reference Value = 1022 V/m; Power Drilt = 0.03 dB

Peak SAR (extrapolated) = 28.2 Wikg

SAR(] g) = 13.6 Wikg: SAR(10 g) = 6.26 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB = 18.0 W/kg = 12.55 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 853

Communication System: UID 0 - CW: Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 2.03 S/m; &, = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2011)

DASY32 Configuration:
« Probe: ES3DV3 - SN2205; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.04,2014
« Phantom: Flat Phantom 3.0 (hack); Type: QDOOOPS0AA; Seral: 1002

o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 96,00 Vi/m; Power Dnift = 0.00 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g} = 13.2 W/kg; SAR(10 g) = 6.08 W/kg

Maximum value of SAR (measured} = 17.6 Wikg

bl 5.09
-1p.eo
1500

2008

2540

0dB = 17.6 W/kg = 12.46 dBW/kg
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Impedance Measurement Plot for Body TSL
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