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1. Test Laboratory

1.1.Testing Location

Company Name: ECIT Shanghai, East China Institute of Telecommunications

Address: 7-8F, G Area,No. 668, Beijing East Road, Huangpu District,
Shanghai, P. R. China

Postal Code: 200001

Telephone: (+86)-021-63843300

Fax: (+86)-021-63843301

1.2.Testing Environment

NormalTemperature: 15-35C

Relative Humidity: 20-75%

Ambient noise & Reflection: | < 0.012 W/kg
1.3.Project Data

Project Leader: Gong Yujuan

Testing Start Date: 2015-01-09

Testing End Date: 2015-01-14

1.4.Signature

4{:}' (3 ‘}'i/q :/ /f J /éf

Hu Jiajing

(Prepared this test report) (Reviewed thl test report)

'}JY\Y;VK

Znieng Zhongbin
Qirectgr of the laboratory
(Approved this test report)
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2. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for MOBIPRINT? are
as follows ( with expanded uncertainty 22.4%)
Table 2.1: Max. Reported SAR (19g)

Reported SAR

Band Position/Distance 1g(W/Kg)
GSM 850 Body/Omm 0.861
GSM 1900 Body/Omm 0.406

Wi-Fi Body/Omm 0.705

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6
WI/Kg as averaged over any 1g tissue according to the ANSI| C95.1-1992.

For body worn operation, this device has been tested and meets FCC RF exposure guidelines
when used with any accessory that contains no metal. Use of other accessories may not ensure
compliance with FCC RF exposure guidelines.

The measurement together with the test system set-up is described in chapter 7 of this test report.
A detailed description of the equipment under test can be found in chapter 3 of this test report.
The maximum reported SAR value is obtained at the case of (Table 2.1), and the values are:
0.861 W/kg (19g).

NOTE:

1.Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg
2.Body Mode include Body-worn Mode and Hotspot Mode, The measurement of Body-worn Mode
include hotspot mode test.
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The sample has three antennas. One is main antenna for GSM, and the other is for WiFi/BT and
GPS. So simultaneous transmission is GSM and WiFi/BT.
Table 2.2: Simultaneous SAR (19)

Simultaneous Transmission SAR(W/Kg)
Test Position GSM GSM WIFI BT SUM
850 1900 note

Phantom Side / / / / /
Ground Side 0.408 0.406 0.066 | 0.286 | 0.694

Body Left Side 0.587 0.232 0.048 | 0.286 | 0.873
Right Side 0.861 0.042 0.705 | 0.286 | 1.566
Top Side / / / / /
Bottom Side / / / / /

According to the above table, the maximum sum of reported SAR values for GSM and WiFiis
1.566 W/kg (19). The detail for simultaneous transmission consideration is described in chapter
12.
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3. Client Information

3.1.Applicant Information

Company Name: Mobiwire SAS.

Address: 79 AVENUE FRANCOIS ARAGO 92017 NANTERRE CEDEX France.
Telephone: 33613423487

Postcode: 92017

3.2.Manufacturer Information

Company Name: MOBIWIRE MOBILES (NINGBO) CO.,LTD
Address: N0.999,Dacheng East Road,Fenghua City,Zhejiang
Contact Person: 0574 88916450
Telephone: 315500
East China Institute of Telecommunications Page Number 19 of 109
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4. Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1.About EUT

Description:

Connected mobile POS with Printer

Model name:

MOBIPRINT?

Operation Model(s):

GSM850/900/1800/1900 ,WIFI12450

Tx Frequency:

824.2~848.8, 1850.2~1909.8MHz (GSM)
2412~2462 MHz (Wi-Fi)

2402~2480 MHz (BT)

Test device Production
information:

GPRS Class Mode:
GPRS Multislot Class:

Production unit

B
12

Hotspot Mode:

Device type: Portable device
Antenna type: Inner antenna
Dimensions: 18.5cmx7cm

Support simultaneous transmission of hotspot and voice
(‘or data)

FCC ID:

QPN- MOBIPRINT?

East China Institute of Telecommunications

TEL: +86 21 63843300FAX:+86 21 63843301
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4.2.Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version
V03 14119 MP3 Mo
NO6 353007060004320 V02 biPrintlll_EMMC4P1_
V1

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

4.3.Internal Identification of AE used during the test

AE ID* [Description Model SN Manufacturer
B06 Battery N/A N/A N/A

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

5.1.Applicable Limit Regulations
ANSI C95.1-1992: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

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

5.2.Applicable Measurement Standards

IC RSS-102 ISSUE4: Radio Frequency (RF) Exposure Compliance of Radiocommunication
Apparatus (All Frequency Bands)

IEEE 1528-2003: Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Body Due to Wireless Communications Devices:
Experimental Techniques.

IEEE1528a-2005:Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head From Wireless Communications Devices:

Measurement Techniques.

KDB648474 D04 SAR Handsets Multi Xmiter and Ant vO1r02: SAR Evaluation Considerations
for Wireless Handsets.

KDB248227 SAR meas for 802.11abg v01r02: SAR measurement procedures for 802.112abg
transmitters.

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

KDB865664 D01 v01r03:SAR Measurement Requirements for 100 MHz to 6 GHz

KDB865664 D02 RF Exposure Reporting v01r03:provides general reporting requirements as
well as certain specific information required to support MPE and SAR compliance.

KDB941225 D01 SAR test for 3G devides v02:Recommended SAR Test Reduction Procedures
for GSM/GPRS/EDGE.

KDB941225 D03 SAR test Redution GSM GPRS EDGE v01:Recommended SAR Test
Reduction Procedures for GSM/GPRS/EDGE.

East China Institute of Telecommunications Page Number 112 of 109
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KDB941225 D06 hotspot SAR v01r01:SAR Evaluation Procedures for Portable Devices with
Wireless Router Capabilities.

648474 D04 Handset SAR v01r01:SAR Evaluation Considerations for Wireless Handsets

East China Institute of Telecommunications Page Number 113 of 109
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6. Specific Absorption Rate (SAR)

6.1.Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a
radio field. The SAR distribution in a biological body is complicated and is usually carried out by
experimental techniques or numerical modeling. The standard recommends limits for two tiers of
groups, occupational/controlled and general population/uncontrolled, based on a person’s
awareness and ability to exercise control over his or her exposure. In general,
occupational/controlled exposure limits are higher than the limits for general
population/uncontrolled.

6.2.SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW ) absorbed by
(dissipated in) an incremental mass (dm ) contained in a volume element (dv) of a given density
() . The equation description is as below:

d dw, d dw
saR =1 ()= 2 (O
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

oT
SAR =c(—
(&)

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

_olef
o,
Where: o is the conductivity of the tissue, p is the mass density of tissue and E is the RMS

SAR

electrical field strength.

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

7.1.Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

Frequency _— . o
(MHZ) Liquid Type Conductivity(o) *+ 5% Range Permittivity(g) + 5% Range
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 152 1.44~1.60 53.3 50.6~56.0
2450 Head 1.80 1.71~1.89 39.2 37.2~41.2
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 Value

Liquid Temperature: 21.0 C

Type Frequency Permittivity € Drift (%) Conductivity o Drift (%) Test Date

Body 835 MHz 55.15 -0.09% 0.99 2.06% 2015-01-09

Body 1900 MHz 53.22 -0.15% 1.525 0.32% 2015-01-12

Body 2450 MHz 53.96 2.39% 1.917 -1.69% 2015-01-13
East China Institute of Telecommunications Page Number 115 of 109
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Picture 7-1: Liquid depth in the Flat Phantom (835 MHz Head)

Picture 7-2: Liquid depth in the Flat Phantom (1900 MHz Head)
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Picture 7-3: Liquid depth in the Flat Phantom (835 MHz Body)

Picture 7-4: Liquid depth in the Flat Phantom (1900 MHz Body)
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Picture 7-5: Liquid depth in the Flat Phantom (2450 MHz Head)

Picture 7-6: Liquid depth in the Flat Phantom (2450 MHz Body)
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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
30 Frabe pasitiansr

—
HFll'ﬂ p_r-ubt
T s | Flat PRanicen
T
\ -4 F

Diple

Dir.Coupler

Signal
Generator

Amp—

Picture 8.1 System Setup for System Evaluation

-

.

Picture 8.2 Photo of Dipole Setup
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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 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.

Table 8.1: System Verification of Body

Verification Results

Input power level: 250mwW

Target value (W/kg) Measured value (W/kQ) Deviation Test
Frequency 10g 1g 10g 1lg 109 19 date
Average Average Average Average Average Average
835 MHz 6.40 9.60 6.16 9.28 -3.75% -3.33% 2015-01-09
1900 MHz 21.2 40.4 21.8 42.76 2.83% 5.84% 2015-01-12
2450 MHz 24.6 52.4 23.56 51.52 -4.23% -1.68% 2015-01-13

East China Institute of Telecommunications
TEL: +86 21 63843300FAX:+86 21 63843301
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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 11.1.

Step 1: The tests described in 11.2 shall be performed at the channel that is closest to the centre

of the transmit frequency band ( f) for:

a) all device positions (cheek and tilt, for both left and right sides of the SAM phantom, as
described in Chapter 8),

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

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

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

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

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

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in
Steps 1to 2.
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Picture 9.1Block diagram of the tests to be performed

NO

9.2.General Measurement Procedure

The following procedure shall be performed for each of the test conditions (see Picture 11.1)
described in 11.1:

a) Measure the local SAR at a test point within 8 mm or less in the normal direction from the inner
surface of the phantom.

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The
boundary of the measurement area shall not be closer than 20 mm from the phantom side walls.
The distance between the measurement points should enable the detection of the location of local
maximum with an accuracy of better than half the linear dimension of the tissue cube after
interpolation. A maximum grip spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm
for frequencies of 3GHz and greater is recommended. The maximum distance between the
geometrical centre of the probe detectors and the inner surface of the phantom shall be 5 mm for
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frequencies below 3 GHz and & In(2)/2 mm for frequencies of 3 GHz and greater, where & is the
plane wave skin depth and In(x) is the natural logarithm. The maximum variation of the
sensor-phantom surface shall be =1 mm for frequencies below 3 GHz and 0.5 mm for
frequencies of 3 GHz and greater. At all measurement points the angle of the probe with respect to
the line normal to the surface should be less than 5° . If this cannot be achieved for a
measurement distance to the phantom inner surface shorter than the probe diameter, additional
uncertainty evaluation is needed.

¢) From the scanned SAR distribution, identify the position of the maximum SAR value, in addition
identify the positions of any local maxima with SAR values within 2 dB of the maximum value that
are not within the zoom-scan volume; additional peaks shall be measured only when the primary
peak is within 2 dB of the SAR limit. This is consistent with the 2 dB threshold already stated;

d) Measure the three-dimensional SAR distribution at the local maxima locations identified in step
). The horizontal grid step shall be (24/f{GHz] ) mm or less but not more than 8 mm. The minimum
zoom size of 30 mm by 30 mm and 30 mm for frequencies below 3 GHz. For higher frequencies,
the minimum zoom size of 22 mm by 22 mm and 22 mm. The grip step in the vertical direction
shall be ( 8-f[GHz] ) mm or less but not more than 5 mm, if uniform spacing is used. If variable
spacing is used in the vertical direction, the maximum spacing between the two closest measured
points to the phantom shell shall be (12 / f{GHz]) mm or less but not more than 4 mm, and the
spacing between father points shall increase by an incremental factor not exceeding 1.5. When
variable spacing is used, extrapolation routines shall be tested with the same spacing as used in
measurements. The maximum distance between the geometrical centre of the probe detectors
and the inner surface of the phantom shall be 5 mm for frequencies below 3 GHz and § In(2)/2 mm
for frequencies of 3 GHz and greater, where § is the plane wave skin depth and In(x) is the
natural logarithm. Separate grids shall be centered on each of the local SAR maxima found in step
¢). Uncertainties due to field distortion between the media boundary and the dielectric enclosure of
the probe should also be minimized, which is achieved is the distance between the phantom
surface and physical tip of the probe is larger than probe tip diameter. Other methods may utilize
correction procedures for these boundary effects that enable high precision measurements closer
than half the probe diameter. For all measurement points, the angle of the probe with respect to
the flat phantom surface shall be less than 5° . If this cannot be achieved an additional
uncertainty evaluation is needed.

e) Use post processing( e.g. interpolation and extrapolation ) procedures to determine the local
SAR values at the spatial resolution needed for mass averaging.

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
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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.
For Release 5 HSDPA Data Devices:

Sub-test B. B, B, (SF) B.1 By B CM/dB
1 2/15 15/15 64 2/15 4/15 0.0
2 12/15 15/15 64 12/15 24/25 1.0
3 15/15 8/15 64 15/8 30/15 1.5
4 15/15 4/15 64 15/4 30/15 1.5
For Release 6 HSDPA Data Devices
Sub- B, p. B o | MPR | AG
/ ed ed E-TFCT
test ﬂc ﬁd ﬁc ﬁd ﬂhs ﬁec ﬂed (dB) (dB) Index
(SF) (SF) (codes)
1 11/15 | 15/15 64 11/15 22/15 | 209/225 1039/225 4 1 1.0 | 0.0 20 75
2 6/15 | 15/15 64 6/15 12/15 | 12/15 12/15 4 1 3.0 | 2.0 12 67
PBog1:47/15
3 | 15/15 | 9/15 64 15/9 30/15 | 30/15 4 2 2.0 | 1.0 15 92
Py 47/15
4 2/15 | 15/15 64 2/15 4/15 4/15 56/75 1 1 3.0 | 2.0 17 71
5 | 15/15 | 15/15 64 15/15 24/15 | 30/15 134/15 1 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.
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9.5.Power Drift

To control the output power stability during the SAR test, DASY4 system calculates the power drift
by measuring the E-field at the same location at the beginning and at the end of the measurement
for each test position. These drift values can be found in Table 13.2 to Table 13.4 labeled as:
(Power Drift [dB]). This ensures that the power drift during one measurement is within 5%.
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10.Conducted Output Power

10.1. Manufacturing tolerance

Table 10.1: GPRS (GMSK Modulation)

GSM 850 GPRS

Channel 251 190 128
Maximum Target
1 Txslots 30.5 30.5 30.5
Value (dBm)
Maximum Target
2 Txslots 29.5 29.5 29.5
Value (dBm)
Maximum Target
3 Txslots 29.0 29.0 29.0
Value (dBm)
Maximum Target
4 Txslots 28.0 28.0 28.0
Value (dBm)
GSM 1900 GPRS
Channel 810 661 512
Maximum Target
1 Txslots 27.5 27.5 27.5
Value (dBm)
Maximum Target
2 Txslots 27.0 27.0 27.0
Value (dBm)
Maximum Target
3 Txslots 26.0 26.0 26.0
Value (dBm)
Maximum Target
4 Txslots 25.0 25.0 25.0
Value (dBm)
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Table 10.2: WiFi

WiFi 802.11b
Channel Channel 1 Channel 6 Channel 11
Maximum Target
13.5 13.5 135
Value (dBm)
WiFi 802.11g
Channel Channel 1 Channel 6 Channel 11
Maximum Target
10.0 10.0 10.0
Value (dBm)
WiFi 802.11n
Channel Channel 1 Channel 6 Channel 11
Maximum Target
10.0 10.0 10.0
Value (dBm)
Table 10.3: Bluetooth
Bluetooth
Channel Channel 0 Channel 39 Channel 78
Maximum Target
7.0 7.0 7.0
Value (dBm)
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10.2. GSM Measurement result

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

Table 10.4: The conducted power measurement results for GPRS

GSM 835 MHz
GPRS (GMSK) 251 190 128 Calculation 251 190 128
1 Txslot 30.3 30.4 30.4 -9.03dB 21.27 21.37 21.37
2 Txslots 29.4 29.4 29.5 -6.02dB 23.38 23.38 23.48
3Txslots 28.5 28.6 28.6 -4.26dB 24.24 24.34 24.34
4 Txslots 27.8 27.9 27.9 -3.01dB 24.79 24.89 24.89
PCS 1900 MHz
GPRS (GMSK) 810 661 512 Calculation 810 661 512
1 Txslot 27.0 27.0 27.4 -9.03dB 17.97 17.97 18.37
2 Txslots 26.3 26.4 26.8 -6.02dB 20.28 20.38 20.78
3Txslots 25.4 254 25.6 -4.26dB 21.14 21.14 21.34
4 Txslots 24.8 24.9 25.0 -3.01dB 21.79 21.89 21.99

NOTES:

1) Division Factors

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

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

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

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

4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.01dB
According to the conducted power as above, the body measurements are performed with
GPRS 4Txslots for GSM850 and GSM1900.
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10.3. Wi-Fi and BT Measurement result

Table 10.12: The conducted power for Bluetooth

GFSK
Channel Ch0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
6.228 6.586 6.205
Power (dBm)
/4 DQPSK
Channel Cho0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
5.099 5.457 5.419
Power (dBm)
8DPSK
Channel Cho0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
5.19 5.526 5.251
Power (dBm)

NOTE:BT standalone SAR are not required, because maximum average output power is less than
10mw.

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

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] « [ ¥ f(GHZz)/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.

SAR head value of BT is 0.572W/Kg. SAR body value of BT is 0.286W/Kg.
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Table 10.13: The Peak conducted power for Wifi

Wifi Results (dBm)

802.11b (dBm)

Channel\data rate 1Mbps 2Mbps 5.5Mbps 11Mbps

1 19.78 19.70 19.52 19.55

6 19.60 19.51 19.23 19.52

11 19.39 18.17 18.87 18.03
802.11g (dBm)

Channel\data rate | 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
1 21.70 | 21.28 | 21.15 20.70 21.16 21.41 21.15 21.35
6 20.32 | 20.16 | 20.87 19.16 19.65 21.40 19.41 19.82
11 19.54 | 19.19 | 18.28 18.86 17.53 20.93 19.82 19.01
20M 802.11n (dBm)

Channel\data rate MCSO [ MCS1 | MCS2 | MCS3 | MCS4 [ MCS5 [ MCS6 | MCS7
1 17.92 17.73 17.41 17.65 |[21.19 |20.71 |20.57 |20.28
6 19.37 18.39 19.29 19.01 |[20.23 |20.44 |20.19 |19.66
11 20.08 19.67 | 20.52 18.87 [19.25 |21.24 |20.23 |20.01
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Table 10.14: The average conducted power for Wifi

Wifi Results (dBm)

802.11b (dBm)

Channel\data rate 1Mbps 2Mbps 5.5Mbps 11Mbps

1 13.50 12.56 12.07 12.28

6 13.33 12.59 12.35 12.41

11 12.97 12.06 12.17 11.98

802.11g (dBm)

Channel\data rate | 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
1 9.45 9.27 9.11 9.02 9.28 9.60 9.01 8.97

6 8.76 8.67 8.80 8.57 8.82 9.24 9.17 9.09
11 8.78 8.68 8.92 8.87 8.90 9.09 8.88 8.65
20M 802.11n (dBm)

Channel\data rate MCSO | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
1 9.67 9.26 9.26 9.01 9.54 9.92 9.43 9.54
6 9.18 9.34 9.20 9.01 9.12 9.54 9.32 9.33
11 8.14 8.21 8.15 8.42 8.55 8.92 8.34 8.52

SAR is not required for 802.11g/n channels if the output power is less than 0.25dB higher than
that measured on the corresponding 802.11b channels, and for each frequency band, testing at
higher data rates and higher order modulations is not required when the maximum average output
power for each of these configurations is less than 0.25dB higher than those measured at the
lowest data rate. According to the above conducted power, the EUT should be tested for “802.11b,

1Mbps, channel 1”.
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11.Simultaneous TX SAR Considerations

11.1.Introduction

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

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

11.2. Transmit Antenna Separation Distances

11mm

Picture 12.1 Antenna Locations
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11.3. 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)] -
[Vf(GHz)] < 3.0 for 1-g SAR, where

® {(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

According to the KDB447498 appendix A, the SAR test exclusion threshold for 2450MHz at 5mm
test separation distances is 10mW.

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

*/ Frequency (GHz) <3.0

Based on the above equation, Bluetooth SAR was not required:
Evaluation=1.566<3.0

Based on the above equation, WiFi SAR was required:
Evaluation=6.954>3.0

11.4. SAR Measurement Positions

According to the KDB941225 D06 Hot Spot SAR v01, the edges with less than 2.5 cm distance to
the antennas need to be tested for SAR.

SAR Measurement Positions

Antenna Phantom Ground Left Right Top Bottom
Mode
Main No Yes Yes Yes No No
WLAN No Yes Yes Yes No No
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12.Evaluation of Simultaneous

Table 12.1: Summary of Transmitters

Frequency SAR test exclusion
Band/Mode RF output power (mW)
(GHz) threshold(mW)
Bluetooth 241 10 5.012
2.4GHz WLAN 802.11 b/g/n 2.45 10 22.38

Tablel2.2 Simultaneous transmission SAR

Simultaneous Transmission SAR(W/Kg)
Test Position GSM GSM WIFI BT SUM
850 1900 note

Phantom Side / / / / /
Ground Side 0.408 0.406 0.066 | 0.286 | 0.694

Body Left Side 0.587 0.232 0.048 | 0.286 | 0.873
Right Side 0.861 0.042 0.705 | 0.286 | 1.566
Top Side / / / / /
Bottom Side / / / / /

According to the conducted power measurement result, we can draw the conclusion that:
stand-alone SAR for WiFi should be performed. Then, simultaneous transmission SAR for WiFi/BT
is considered with measurement results of GSM/WCDMA and WiFi/BT. According to the above
table, the sum of reported SAR values for GSM and WiFi<1.6W/kg. So the simultaneous
transmission SAR isnot required for WiFi/BT transmitter.
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13.SAR Test Result

Table 13.1: Duty Cycle

Duty Cycle
GPRS for GSM835/1900 1:2
WiFi 1:1
Table 13.2: SAR Values (GSM 835 MHz Band—-Body)
Frequency Mode Maximum | Measured _ Measured | Reported | Power
Test allowed average Scaling )
h (r.1umber of Position Power power factor SAR(10) | SAR(19)( rift
MHz | Ch. | timeslots) (dBm) (dBm) (W/kg) W/kg) (dB)
836.6 | 190 | GPRS (4) Ground 28.0 27.9 1.023 0.399 0.408 -0.07
836.6 | 190 | GPRS (4) Left 28.0 27.9 1.023 0.574 0.587 0.09
836.6 | 190 | GPRS (4) Right 28.0 27.9 1.023 0.675 0.691 0.01
824.2 | 128 | GPRS (4) Right 28.0 27.9 1.023 0.716 0.733 -0.10
848.8 | 251 | GPRS (4) Right 28.0 27.8 1.047 0.822 0.861 -0.16
Note: The distance between the EUT and the phantom bottom is Omm.
Table 13.3: SAR Values (GSM 1900 MHz Band—Body)
Frequency Mode Maximum | Measured _ Measured | Reported | Power
Test allowed average Scaling )
h (r?umber of Position Power power factor SAR(Q) | SAR(1g)( Drift
MHz | Ch. | timeslots) (dBm) (dBm) (W/kg) W/kg) (dB)
1880 | 661 GPRS (4) Ground 25.0 24.9 1.023 0.356 0.364 -0.15
1880 | 661 GPRS (4) Left 25.0 24.9 1.023 0.227 0.232 0.14
1880 661 GPRS (4) Right 25.0 24.9 1.023 0.041 0.042 0.14
1909.8 | 810 GPRS (4) Ground 25.0 24.8 1.047 0.388 0.406 0.11
1850.2 | 512 GPRS (4) Ground 25.0 25.0 1.000 0.356 0.356 0.17
Note: The distance between the EUT and the phantom bottom is Omm.
Table 13.11: SAR Values (Wi-Fi 802.11b - Body)
Frequency Maximum | Measured _ Measured | Reported | Power
Test allowed average Scaling )
" SAR(1g) | SAR(1g)( | Drift
MHz Ch. Position Power power factor (Wikg) Wikg) (dB)
(dBm) (dBm)
2412 1 Ground 13.5 13.50 1.000 0.066 0.066 0.13
2412 1 Left 13.5 13.50 1.000 0.048 0.048 0.13
2412 1 Right 13.5 13.50 1.000 0.656 0.656 -0.15
2437 6 Right 13.5 13.33 1.040 0.678 0.705 -0.07
2462 11 Right 13.5 12.97 1.130 0.584 0.659 -0.13
Note: The distance between the EUT and the phantom bottom is Omm.
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14. SAR Measurement Variability

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

The following procedures are applied to determine if repeatedmeasurements are required.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg;
steps2) 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
originaland first repeated measurements is > 1.20 or when the original or repeated measurement
is 2 1.45W/kg (~ 10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated
measurement is 21.5 W/kg and the ratio of largest to smallest SAR for the original, first and
second repeatedmeasurements is > 1.20.

Table 14.1: SAR Measurement Variability for Head Value (1g)

Frequency ) Test Original First Repeated Reported .
Side . The Ratio
MHz Ch. Position | SAR (W/kQg) SAR (W/kg) SAR(1g)(W/kg)
N/A N/A N/A N/A N/A N/A N/A N/A

Note: According to the KDB 865664 DOlrepeated measurement is not required when the original

highest measured SAR is < 0.8 W/kg.

Table 14.2: SAR Measurement Variability for Body Value (19g)

Frequency . First
) Original Reported
Mode(number Test Spacing SAR Repeated SAR(1g)( The
MHz Ch. of timeslots) | Position (mm) SAR d Ratio
(W/kg) W/kg)
(W/kg)
848.8 | 251 GPRS (4) Ground 0 0.822 0.816 0.854 1.01

Note: According to the KDB 865664 D01, repeated measurement is not required when the original
highest measured SAR is < 0.8 W/kg.
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15. Measurement Uncertainty

Error Description Unc. Prob. | Div. | ¢ Gi Std.Unc | Std.Unc | V;
value, Dist. 1g 10g . . Veff
+% +%,1g | £%,10g

Measurement System

Probe Calibration 6.0 N 1 1 1 6.0 6.0 oo

Axial Isotropy 0.5 R V3 | 0.7 0.7 0.2 0.2 co

Hemispherical Isotropy 2.6 R V3 0.7 0.7 1.1 1.1 oo

Boundary Effects 0.8 R N 1 0.5 0.5 o

Linearity 0.6 R N 1 0.3 0.3 o

System Detection Limits 1.0 R V3 1 1 0.6 0.6 oo

Readout Electronics 0.7 N 1 1 1 0.7 0.7 oo

Response Time 0 R N 1 0 0 o

Integration Time 2.6 R V3|1 1 1.5 1.5 o

RF Ambient Noise 3.0 R NEEE 1 1.7 1.7 o

RF Ambient Reflections 3.0 R NEEE 1 1.7 1.7 o0

Probe Positioner 1.5 R NEEE 1 0.9 0.9 o

Probe Positioning 2.9 R N 1 1.7 1.7 o

Max. SAR Eval. 1.0 R NEEEI! 1 0.6 0.6 0

Test Sample Related

Device Positioning 2.9 N 1 1 1 2.9 2.9 145

Device Holder 3.6 1 1 1 3.6 3.6 5

Diople

Power Drift 5.0 R V3|1 1 2.9 2.9 co

Dipole Positioning 2.0 N 1 1 1 2.0 2.0 oo

Dipole Input Power 5.0 N 1 1 1 5.0 5.0 oo

Phantom and Setup

Phantom Uncertainty 4.0 R V3|1 1 2.3 2.3 )

Liquid Conductivity 5.0 R V3 | 0.64 | 043 | 1.8 1.2 &)

(target)

Liquid Conductivity 2.5 N 1 0.64 | 0.43 1.6 1.1 0o

(meas.)

Liquid Permittivity (target) | 5.0 R V3 | 0.6 0.49 | 1.7 1.4 co

Liquid Permittivity (meas.) | 2.5 N 1 0.6 0.49 | 1.5 1.2 (o]

Combined Std +11.2% | £10.9% | 387

Uncertainty

Expanded Std +22.4 +21.8

Uncertainty % %
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16.Main Test Instrument

Table 16.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer N5242A MY51221755 Jan 08, 2015 One year
02 | Power meter NRVD 102257

Jul 07, 2014 One year
03 | Power sensor NRV-Z5 100644,100241
04 | Signal Generator E4438C MY49072044 Jan 08, 2015 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested
06 | Coupler 778D MY48220551 Jul 25, 2014 One year
07 | BTS E5515C MY50266468 Jan 08, 2015 One year
08 | E-field Probe ES3DV3 3252 Nov 04, 2014 One year
09 | DAE SPEAG DAE4 1244 Oct 14, 2014 One year
10 | Dipole Validation Kit | SPEAG D835V2 4d112 Nov 04, 2014 One year
11 | Dipole Validation Kit | SPEAG D1900V2 5d134 Nov 05, 2014 One year
12 | Dipole Validation Kit | SPEAG D2450V2 858 Nov 03, 2014 One year
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ANNEX A. GRAPH RESULTS

GPRS 850MHz 4TS Ground Mode Middle

Date/Time: 15/1/9

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; 6 = 1.001 S/m; & = 55.152; p = 1000 kg/m®
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 850MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle: 1:2

Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

GPRS 850MHz 4TS Ground Mode Middle/Area Scan (71x141x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.454 W/kg

GPRS 850MHz 4TS Ground Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 12.93 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.583 W/kg

SAR(1 g) = 0.399 W/kg; SAR(10 g) = 0.265 W/kg

Maximum value of SAR  (measured) = 0.431 W/kg

Wikg
— 0.431

—0.351

0.271

019

0111

0.031
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GPRS 850MHz 4TS Left Mode Middle

Date/Time: 15/1/9
Electronics: DAE4 Sn1244
Medium: Body 850MHz
Medium parameters used: f = 837 MHz; 6 = 1.001 S/m; & = 55.152; p = 1000 kg/m3

Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 850MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

GPRS 850MHz 4TS Left Mode Middle/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.648 W/kg

GPRS 850MHz 4TS Left Mode Middle/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.61 VV/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.906 W/kg

SAR(1 g) = 0.574 W/kg; SAR(10 g) = 0.396 W/kg
Maximum of SAR  (measured) = 0.612 W/kg

Wikg
— 0612

—0.499

0.386

0.274

0.161

0.049
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GPRS 850MHz 4TS Right Mode Middle

Date/Time: 15/1/9

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 837 MHz; 6 = 1.001 S/m; & = 55.152; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 850MHz GPRS 4TS; Frequency: 836.6 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

GPRS 850MHz 4TS Right Mode Middle/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.757 W/kg

GPRS 850MHz 4TS Right Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 26.91 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.972 W/kg

SAR(1 g) = 0.675 W/kg; SAR(10 g) = 0.480 W/kg

Maximum of SAR  (measured) = 0.726 W/kg

Wikg
— 0.726

—0.592

0.459

0.325

0.192

0.058
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GPRS 850MHz 4TS Right Mode Low

Date/Time: 15/1/9

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used (interpolated): f= 824.2 MHz; 6 = 0.993 S/m; & = 55.149; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 850MHz GPRS 4TS; Frequency: 824.2 MHz; Duty Cycle: 1.2
Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

GPRS 850MHz 4TS Right Mode Low/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.790 W/kg

GPRS 850MHz 4TS Right Mode Low/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 26.12 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 1.10 W/kg

SAR(1 g) =0.716 W/kg; SAR(10 g) = 0.491 W/kg

Maximum value of SAR  (measured) = 0.749 W/kg

Wikg
—0.749

— 0.613

0.477

0.341

0.205

0.069
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GPRS 850MHz 4TS Right Mode High

Date/Time: 15/1/9

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 849 MHz; 6 = 1.015 S/m; & = 55.205; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 850MHz GPRS 4TS; Frequency: 848.8 MHz; Duty Cycle: 1.2
Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

GPRS 850MHz 4TS Right Mode High/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.891 W/kg

GPRS 850MHz 4TS Right Mode High/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 27.77 VV/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.822 W/kg; SAR(10 g) = 0.553 W/kg

Maximum of SAR  (measured) = 0.868 W/kg

Wikg
— 0.868

— 0.706

0.543

0.381

0.218

0.055
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GPRS 850MHz 4TS Right Mode High 2

Date/Time: 15/1/9

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 849 MHz; 6 = 1.015 S/m; & = 55.205; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 850MHz GPRS 4TS; Frequency: 848.8 MHz; Duty Cycle: 1.2
Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

GPRS 850MHz 4TS Right Mode High 2/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.909 W/kg

GPRS 850MHz 4TS Right Mode High 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 27.91 VV/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 1.24 W/kg

SAR(1 g) = 0.816 W/kg; SAR(10 g) = 0.557 W/kg

Maximum value of SAR  (measured) = 0.872 W/kg

Wikg
— 0.872

—0.713

0.554

0.394

0.235

0.075
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GPRS 1900MHz 4TS Ground Mode Middle

Date/Time: 15/1/12

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.504 S/m; & = 53.319; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1880 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71);

GPRS 1900MHz 4TS Ground Mode Middle/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.378 W/kg

GPRS 1900MHz 4TS Ground Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.560 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.588 W/kg

SAR(1 g) = 0.356 W/kg; SAR(10 g) = 0.207 W/kg

Maximum value of SAR  (measured) = 0.387 W/kg

Wikg
— 0.387

—0.311

0.236

0.160

0.084

0.00865
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GPRS 1900MHz 4TS Left Mode Middle

Date/Time: 15/1/12

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.504 S/m; & = 53.319; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1880 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71);

GPRS 1900MHz 4TS Left Mode Middle/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.258 W/kg

GPRS 1900MHz 4TS Left Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 5.116 VV/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.395 W/kg

SAR(1 g) = 0.227 W/kg; SAR(10 g) = 0.122 W/kg

Maximum value of SAR  (measured) = 0.254 W/kg

Wikg
— 0.254

—0.204

0.154

0.104

0.055

0.00471
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GPRS 1900MHz 4TS Right Mode Middle

Date/Time: 15/1/12

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: £ = 1880 MHz; 6 = 1.504 S/m; &, = 53.319; p = 1000 kg/m®
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1880 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71);

GPRS 1900MHz 4TS Right Mode Middle/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.0483 W/kg

GPRS 1900MHz 4TS Right Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.599 VV/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.0620 W/kg

SAR(1 g) = 0.041 W/kg; SAR(10 g) = 0.026 W/kg

Maximum value of SAR  (measured) = 0.0441 W/kg

Wikg
— 0.044

— 0.035

0.026

0.018

0.00881
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GPRS 1900MHz 4TS Ground Mode Low

Date/Time: 15/1/12

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used (interpolated): f= 1850.2 MHz; 6 = 1.475 S/m; &, = 53.44; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1850.2 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71);

GPRS 1900MHz 4TS Ground Mode Low/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.378 W/kg

GPRS 1900MHz 4TS Ground Mode Low/Zoom Scan (7x7x7)/Cube O:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 1.762 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.591 W/kg

SAR(1 g) = 0.356 W/kg; SAR(10 g) = 0.207 W/kg

Maximum value of SAR  (measured) = 0.386 W/kg

Wikg
— 0.386

—0.310

0.235

0.160

0.084

0.00919
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GPRS 1900MHz 4TS Ground Mode High

Date/Time: 15/1/12

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.534 S/m; & = 53.187; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM 1900MHz GPRS 4TS; Frequency: 1909.8 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71);

GPRS 1900MHz 4TS Ground Mode High/Area Scan (71x141x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.407 W/Kkg

GPRS 1900MHz 4TS Ground Mode High/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 1.982 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.656 W/kg

SAR(1 g) = 0.388 W/kg; SAR(10 g) = 0.223 W/kg

Maximum value of SAR  (measured) = 0.420 W/kg

Wikg
— 0.420

—0.338

0.255

0173

0.091

0.00922
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WIiFi 802.11b Ground Mode Low

Date/Time: 15/1/13

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f= 2412 MHz; 6 = 1.869 S/m; & = 53.925; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: Wifi 2450MHz; Frequency: 2412 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.38, 4.38, 4.38);

WIiFi 802.11b Ground Mode Low/Area Scan (61x131x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.0708 W/kg

WiFi 802.11b Ground Mode Low/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.138 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.123 W/kg

SAR(1 g) = 0.066 W/kg; SAR(10 g) = 0.037 W/kg

Maximum value of SAR  (measured) = 0.0708 W/kg

Wikg
— 0.071

— 0.057

0.043

0.028

0.014

n.00017
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WIFi 802.11b Left Mode Low

Date/Time: 15/1/13

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f= 2412 MHz; 6 = 1.869 S/m; & = 53.925; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: Wifi 2450MHz; Frequency: 2412 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.38, 4.38, 4.38);

WIiFi 802.11b Left Mode Low/Area Scan (51x131x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.0482 W/kg

WiFi 802.11b Left Mode Low/Zoom Scan 2 (5x5x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 0.3960 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.0960 W/kg

SAR(1 g) = 0.048 W/kg; SAR(10 g) = 0.025 W/kg

Maximum of SAR  (measured) = 0.0485 W/kg

Wikg
— 0.048

— 0.039

0.029

0.019

0.0098

0.000135
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WiFi 802.11b Right Mode Middle

Date/Time: 15/1/13

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f= 2437 MHz; 6 = 1.902 S/m; & = 53.946; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: Wifi 2450MHz; Frequency: 2437 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.38, 4.38, 4.38);

WiFi 802.11b Right Mode Middle/Area Scan (51x131x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.554 W/kg

WiFi 802.11b Right Mode Middle/Zoom Scan (7x7x7)/Cube 0O:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 18.53 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 1.80 W/kg

SAR(1 g) = 0.678 W/kg; SAR(10 g) = 0.253 W/kg

Maximum value of SAR  (measured) = 0.678 W/kg

Wikg
— 0.678

—0.543

0.407

0.272

0.137

0.00137
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WiFi 802.11b Right Mode Low

Date/Time: 15/1/13

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f=2412 MHz; 6 = 1.869 S/m; & = 53.925; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: Wifi 2450MHz; Frequency: 2412 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.38, 4.38, 4.38);

WiFi 802.11b Right Mode Low/Area Scan (51x131x1):

Measurement grid: dx=10 mm, dy=10 mm

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

WiFi 802.11b Right Mode Low/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 13.87 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g) = 0.656 W/kg; SAR(10 g) = 0.248 W/kg

Maximum value of SAR  (measured) = 0.798 W/kg

Wikg
— 0.798

— 0.639

0.479

0.320

0.161

0.00178
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WiFi 802.11b Right Mode High

Date/Time: 15/1/13

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f=2462 MHz; 6 =1.931 S/m; ¢, =53.917; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: Wifi 2450MHz; Frequency: 2462 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.38, 4.38, 4.38);

WiFi 802.11b Right Mode High/Area Scan (51x131x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 0.399 W/kg

WiFi 802.11b Right Mode High/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 17.44 V//m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 1.54 W/kg

SAR(1 g) = 0.584 W/kg; SAR(10 g) = 0.216 W/kg

Maximum value of SAR  (measured) = 0.692 W/kg

Wikg
— 0.692

—0.554

0.416

0.278

0.140

0.00157
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ANNEX B. SYSTEM VALIDATION RESULTS

835MHz-Body

Date/Time: 1/9/2015

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f= 835 MHz; 6 = 0.991 mho/m; er = 55.15; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

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

Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

System Validation/Area Scan(101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 2.60 mW/g

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

Reference Value = 60.474 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 3.34 mW/g

SAR(1 g) =2.32 mW/g; SAR(10 g) = 1.54 mW/g

Maximum value of SAR (measured) = 2.63 mW/g

Wikg
— 2.626

— 2.151

1.675

1.200

0.724

0.248 xf
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1900MHz-Body

Date/Time: 1/12/2015

Electronics: DAE4 Sn1244

Medium: Body 1900 MHz

Medium parameters used: f= 1900 MHz; 6 = 1.525 mho/m; er = 53.224; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

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

Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71);

System Validation/Area Scan(101x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 13.8 mW/g

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

Reference Value = 92.783 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.376 mW/g

SAR(1 g) = 10.69mW/g; SAR(10 g) = 5.456mW/g

Maximum value of SAR (measured) = 14.1 mW/g

Wikg
— 14.068

—11.294

8.521

h.747

2.973

0.200 X-T
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2450MHz-Body

Date/Time: 6/20/2014

Electronics: DAE4 Sn1244

Medium: Body 2450 MHz

Medium parameters used: f= 2450 MHz; 6 = 1.917 mho/m; er = 53.962; p = 1000 kg/m3
Ambien Temperature:22.5° C Liquid Temperature:22.5° C

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

Probe: ES3DV3 - SN3252ConvF(4.38, 4.38, 4.38);

System Validation/ Area Scan (101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 12.962 mW/g

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

Reference Value = 84.436 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 24.348 mW/g

SAR(1 g) = 12.88 mW/g; SAR(10 g) = 5.89 mW/g

Maximum value of SAR (measured) = 13.9 mW/g

Wikg
— 13.859

—11.129

8.399

5.669

2.939

0.209 X‘T
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ANNEX C. SAR Measurement Setup

C.1. Measurement Set-up
The DASY5 system for performing compliance tests is illustrated above graphically. This system
consists of the following items:

®

Mo waman Sansr g DASYS

= i plv ‘.-?.

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 DASY5 software.

® Remote control and teach pendant as well as additional circuitry for robot safety such as

® warning lamps, etc.

® The phantom, the device holder and other accessories according to the targeted
measurement.
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C.2. 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 DASY5 software reads the reflection durning a software
approach and looks for the maximum using 2"%rd curve fitting. The approach is stopped at
reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency
Range: 700MHz — 2.6GHz(ES3DV3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 2450MHz
Linearity: Picture C.2 Near-field Probe

+ 0.2 dB(700MHz — 2.0GHz) 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. A TEM 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
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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
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

Ef o

P

SAR =

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

C.4. Other Test Equipment

C.4.1. Data Acquisition Electronics(DAE)

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

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

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

PictureC.4: DAE
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C.4.2. Robot

The SPEAG DASY system uses the high precision robots (DASY5: RX90L) 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 (DASY5: 400 MHz, Intel
Celeron), chipdisk (DASY5: 128MB), RAM (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 I/O interface are contained on the DASY I/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
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robot and disable all program-controlled robot movements. Furthermore, the measurement server
is equipped with an expansion port which is reserved for future applications. Please note that this
expansion port does not have a standardized pinout, and therefore only devices provided by
SPEAG can be connected. Devices from any other supplier could seriously damage the
measurement server.

Picture C.6 Server for DASY 5

C.4.4. Device Holder for Phantom

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

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

POM material having the following dielectric

parameters: relative permittivity & =3 and loss tangent ¢ =0.02. The amount of dielectric material
has been reduced in the closest vicinity of the device, since measurements have suggested that
the influence of the clamp on the test results could thus be lowered.

<Laptop Extension Kit>

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

Picture C.7: Device Holder Picture C.8: Laptop Extension Kit
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C.4.5. Phantom

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

Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation
of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
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.9: SAM Twin Phantom
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ANNEX D. Position of the wireless device in relation to the

phantom

D.1. General considerations
This standard specifies two handset test positions against the head phantom — the “cheek”
position and the “tilt” position.

Vertical Vertical
Center Lime Center Line
w2, _ w2 | w2
e Horl_zontal !l
! Line 1 '
1 L L
/‘ﬁomal /
/ Line A Acoustic

Output

Acoustic B Bottomof mw
Output Handset B
Bottom of
/ Handset
wy/2
A Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

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

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

D.2. Body-worn device

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

[}
4

Picture D.4Test positions for body-worn devices

D.3. Desktop device

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

The DUT shall be positioned at the distance and in the orientation to the phantom that
corresponds to the intended use as specified by the manufacturer in the user instructions. For
devices that employ an external antenna with variable positions, tests shall be performed for all
antenna positions specified. Picture 8.5 show positions for desktop device SAR tests. If the
intended use is not specified, the device shall be tested directly against the flat phantom.
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Picture D.5 Test positions for desktop devices
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Picture D.6 DSY5 system Set-up

Note:
The photos of test sample and test positions show in additional document.
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ANNEX E. Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, 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

835 835 1900 1900 2450 2450
Frequency (MHz)
Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 69.91 58.79 72.60
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 Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectric
elect =415 | €=55.2 | €=40.0 | =533 | =392 | e=52.7
Parameters
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95
Target Value
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ANNEX F.

System Validation

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

Table F.1: System Validation Part 1

System Validation Frequenc Permittivit Conductivit
y Probe SN. Liquid name q ) y ¥ Y
No. date point € o (S/m)
1 3252 Head 835MHz Nov 15,2013 835MHz 41.03 0.932
2 3252 Head 1900MHz | Nov 15,2013 1900MHz 39.72 1.408
3 3754 Head 2450MHz | Nov 15,2013 2450MHz 39.02 1.789
4 3252 Body 835MHz Nov 15,2013 835MHz 55.11 0.981
5 3252 Body 1900MHz | Nov 15,2013 1900MHz 53.35 1.531
6 3754 Body 2450MHz | Nov 15,2013 2450MHz 53.97 1.950
Table F.2: System Validation Part 2
Sensitivity PASS PASS
cw Probe li it PASS PASS
Validation robe finearty
Probe Isotropy PASS PASS
MOD.type GMSK GMSK
Mod MOD.type OFDM OFDM
Validation Duty factor PASS PASS
PAR PASS PASS
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ANNEX G. Probe and DAE Calibration Certificate

*  In Collsboradion with m'“"p"'
s p e a g

':-’-'..

&

Add b 4| Nuoyen Read, Holdien Districz, Beijisg, H0191, Chin *
Tel: + 841 062104533.2079 Fot; +8i- 1 {-621MG0 5254 ffnl-ﬂ“ muaﬁamu
Emal el ctinanlon Hnpaiwesnshinatt] gn

Client . ECIT u-runamm zu-m-m .

Citset CHAES - SH: 1244 i
Calbration Procedunes) TMC-0S-E-01-168

Callbration Procedure for the Data Acquisiion Eleciranics

{DAER)
Calibration date: Oclober 14, 2014

This calibration Certidzate documenls (e iracsabilty to nalional standards, which raalze tha phyaical units of i
magsurements{S). The moasuremants and the uncertainties with confidence probability are given an the fallowing |
pages and are par of the cenificate

Al calioretions have been conducled in e clased laboratory faclity: envirenment lemperaburszzesT and i
Iurniciy=70%. .

Calibration Equipment usad (MATE critical for calibration)

Primary Stendsrda | o Cal Dates Calibrated by, Cartificata No.) Schedulad Calibration

|
Process Calibralar 753 | 1871ME 01-Julby-14 (CTTL, No:14X02147) July-16

i

Hamea Function Signature |

Cofibrabed by: YuZongng AR TestEnginesr % '
Reviewed by, @l Dignyuan SAR Prajoct Leadar .
Approved by Lu Bingsang Deputy Direstar of te laboealory i

lzsad: bear 15 2014
This calibration cerificate shall nat be reproducad except in full witheut witlen approval of the lataratary. |

Cerilicate Mo: Z14-9T119 Pags 1 ol's
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A, &\ becration with
w CALIRATION LABDRATORY
Add: Mo 51 Mugpien Rowd, Hedian Disincg, Beljlag, M5, China

Tel: #30-18-62NHEIS-2M0 Froo: + 85 10-G230463 3-E504
E-mail: cilkichinatilcam o o wc chiireilim
Glossary:
DAE data acquisition electronics

Connector angle infarmation used in DASY system fo align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

+  DC Voltage Measurement: Calibration Faclor assesssd for use in DASY
system by comparison with a calibrated instrumeant traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

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

» The report provide only calibration results for DAE, it does not contain ather
perfarmance test results.

Cenifleats Mo: 14497119 Page 2 of 1
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CALERATICN LABORATORT

Akl Me. 51 Xucyuan Rnsd, Haidee District, Baljing 100191, (il

Tl e LG HMEN 32079 Fasc HB6-10-GRM0E6T1-2504
E-mail; owkdiohinam com Hop e chitstil o
DC Voltage Measurement
A - Corraarbar Resslidisn naminal
High Range: LGSR = LR TN el rarga = <00, #3500
Low Rangs 1LEE = B, full mnge = -4 w3

DASEY maasuremant parsmelars: Ao Zees Tina: 3 sec; Measuring time: 3 seg

ICI.IJhrlIiun Factors x ¥ i Z

Tﬂh Rangs i A0G.BTE £0.15% (=2} | L0060 = 016% (k=2) | 404 5804 0. 15% (k=2)
Low H-.-"BE A0 £ 0.T% (k=2) | 3ATIB4 £ 0.7% (k=2 |4.01532 2 0.7% [E=2)
Cennector Angle
Eﬁnmﬁur.ﬁnghhhumﬂdnm\f:,&m - | FT P |
Comifieme Mo Z14-97114 Page 1ol 3
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In Ceilubaration vith {“\_1_:_{/
CALIBRATION LA RATORT
gy
Adirl: Ko 31 Kveyuan Ross, Hadian Disirics, Besjisg, 100191, Ching e TION
Tek AR IENMERI 2T Fax 860 DERHMEEI-2S04 Pyl e LerD

E-mesl; exlifichirngll.com Hupatwwechinglon
Client ECIT Cortifi

Dbgeet ES30V3 - 5N:3252

Calivrafion Proced upes) TRAC-OS-E-00-158

Caliration Procedures for Doesimatric E-fiald Probes
Calbration date: November 04, 2014
Thiz calbration Certificate dosumends the fraceabilty to national standards, which realize the physical wits of

measuremants{5l). The massurements and the uncertantias with confidence probability are given on the folowing
pages anc are part of the carlificate.

Al calibrations have been conducted in the closed laboratoey facility: anvironment lemperalurezient and
husmidity <7,

Calisrafion Equipment used (MATE critical for calibration)

Prenary Standards I0#  Cal Date{Caliteates by, CerSficre Mo, Sohaduled Calbraten

Power Meter  NRPE | 101519 D1-Jub14 {CTTL, He.J14K02148) Jun-15

Fower sesor  NRF-Z81 | 101547 DA-Ji-14 {CTTL, Me.J14K02148) Jun-15

Power sesoe WRP-ZET | 101548 D-JU14 {CTTL, Ma.J18K02148) Jun-15

Referance ] DdBatenuator | BTS20 12-Dee-12(TME Mo, 2 12-867) Dac-14

ReferenceaDdBatienustcr | BTIZNT 12-Dee- 12[TME o2 12-868) Dac-14 .

Reference Probe EXIOVE | SM 3517 28-Aug-14(SPEAGN: EXI-I817_Augls) Aug-15

[RET=E) SN 131 23-Jan-14 (BPEAG, DAEH1331_Jan14)  Jan-18

Secondary Standands [} ] Cal Drated Callorated by, Cedificate Mo.) Scheduled Calibration

SignalGanaratorMG3700A | GROTDSIE0E  O1-Jul-14 (STTL, No.J14x02145) Jun-18

Natwork Ansivzer ESO71C | MY48110673 15-Fab-14 (TMG, No.JZ14-781) Feb-15

Mama Functin gt

Callrato by ¥u Zongying SAR Toat Engineer v % T
Rreviawed by: @ Dianyuan BAR Project Lesdss e
Approved by: Lu Brgsang Dieputy Diractor of e laberaory fh Nn

Isauad: Howember 05, 2014
This calibration cartficate shall not be reprocuced excopt in fill without writien spprowal of the labaraban:

Certificate Mo: 21457114 Page 1of 11
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A" (cncsion with
b CALIBRATION LABORATORY
Aakd: Win 51 X ecysan Eomd, Haldinn Tisinict, Befjng, MAOLY1, China
Tel: +RE- | S-HTBMEAT 1000 Foge: ¥ B | 0= IH1-25M
E~mait cubZetmatil cm Hitigtwrren g inptil s

Glossary:

TsL tissue simulating liquid

MNORM:y2 sengilivily in fres space

CarvF sanaitivity in TSL / NORM:,y.2

DCP dicde comprassion point

CF crast Tactor [1fduty_cycle) of the RF signal
ABGCD modulalicn depandent linesrization parameters

Polarization @ o rofation arcund probe axis

Polarization 8 8 redation araund an axis thad is in the plane normal to probe axis (a1 measurament center), |

8=0 is normal 1o probe axis

Connector Angla  Information used in DASY syatam to align probe sensar X to the robal coordinate aystam

Calibration is Performead According to the Following Standards:

a) [EEE 5id 1528-2013, EEE Recommended Praclice for Delermining fhe Peak Spafial-Averaged
Specific Absopltion Rate (5AR) in the Human Head from Wireless Communications Devices:
Measurement Technigues™, Jupe 2013

b IEC 82208-1, *Procedura 1o measure the Specific Absorplion Rabe [SAR) far hand-held devices used
in dase proxmity to the ear (frequency renga of 300MHz 1o 3GHz)°, February 3005

Mathods Applied and Interpretation of Parameters:

»  NORMy 2 Assessed for E-field polarization B=0 (FS800MHZ in TEM-gall; = 1B00MHz: weveguide).
NORMyz are only inlermediate valuas, i.e., tha uncertainties of NORMxLY.Z does nod eflecl the
£ -Reld uncarlainty inside TSL (see balow CarmeF),

»  NORMY Kz = NORM 2" frequency_respanse (see Frequency Response Chart), This
linearization s implemanted in DA5Y4 software versions later than 4.2, The uncedairty of the
frequency reaponge is incduded intbe stated uncertainty of CanvF,

= OGPy vz DCP are numercal linearizalion parameders sssessed based an the dala of power sweep
(no uncertainty required). DCP does not depend on frequancy nor media.

= FAR: PAR i the Peak to Average Ratio that is nof calibrated but determined basad on the signal
charectenistica.

& Arpr Byl CrpaVRY A B G are numerical inearization parameders assessed basad on the
dala of power swesp for specilic modulation signal. The parameters do not depend on freguency nor
mmadia. V7 s the mexmum call bration range expressed in FMS voltage across the dioda,

#  Conv ang Braundary Effsc! Pevameters. Assessad in llal phantom using E-Neld (or Temperalure
Tranaler Sandard for FSEI0MHZ) and inside waveguide using analytical fisld distrisutions besed an
poaer massmaments for | =300MHz. The &ame sefuips aré used for assassment of the parameters
applied for boundary compansation (alpha, dapth] of which typical uncerlainty valled are given,
These paramelers are uged in DASY4 software to improve probe acoureey close 1o the boundary.
Thee sarskivity In TSL comespords 1o NORM:x,y,z* Comd whareby the uncefainty cormesponds to
that given for ConvF A frequency dependent CorvF le uged in DASY version 4.4 and higher which
allaws exfendng the validity fromaS00HE fod1 BOMHz.

o Sphercal lsofrogy (30 dewalion fom isalropy), in a feld of low gradiarés realized wing & fiat
phantom exposed by & patch antenna.

o Sengar el The sensor offset comesponds to the offset of vidwal messurement cenler from fhe
prabe tip (on probe asds). No teleranos reguired,

«  Commactor Angla: The engle is assessed using the infarmatian gaired by delermining the NOR
[na uncerainty requined),

Certificate Mo: Z14-97118 Pagezod 11
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Probe ES3DV3

SN: 3252

Calibrated: November 04, 2014
Calibrated for DASY/EASY Systems

{Mate: non-compatible with DASY2 systom!)
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CALIBRATION LABORATORY
Suld Ha 81 Kusem Road, Hedden Tisirict, Beijlng, 1020191, Ching
Tel: - IR 08532070 Pam; B HHGE G125
E-rail: e igichinmtt] 2o Hiige s chineml. co

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameaters

. | BensarX |§u_1wr‘|'_ Sansor Z [ Unc (k=2) )
| Nnn'l‘ltu\l'll'["-l'fmf}*' 1.29 1% 1.33 +108%
e Wzl [ 1ma 102.3 [
Modulation Calibration Parameters
|'wio | Communication | A B e s} VR | une®
Syatem Mame dE a8V | | dB m =z} |
0 ow K |00 |00 1.0 000 | 2818 | 428%
¥ 0.0 | 0.0 1.0 | 2849
z 0.0 0.0 1.0 2065

The reported uncertainty of measuremant is stated as the standard uncerainty of
Measurement mulliplied by the coverage factor k=2, which for a nomal distribution
Comesponds o & coverage probabiity of approximately B5%.

* The unscartainties of Marm X, ¥, Z do not affect the F=fialt uncartainty Inside T5L {sea Faga 5§ and Page &),
Numerical Inearization parameter; uncertaimty nat regunad.

EUnearsinty |5 detarmined using the max. deviation from linsar response apphying rectangular distibution

and i expressad for e equara of the field valusa.

Coerlificate Mo: 21457118 PFage dof 11
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CALIBRATION LARDRATORY

Adkds W 51 Xoeyeen Romd, Hulion District, Beijing, 0001, Ching
Teel: = | G- 50053 5- 2079 Foni: +B35=1 (G 130461 32504
E-malt ciilfEohinatil cone Hup s rniackinett ] on

DASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Paramater Detarmined in Head Tissue Simulating Media

I e .
£ MM Hm,]c““:;‘r:l" ConvF X | ConvF Y | ConvF Z | Algha® '::'r’:: ::':';
T80 419 | 089 B59 | €58 656 | 086 | 114 | +12%
B35 41.5 | 0.80 E.48 8,45 6,48 0,44 138 | £13%
80 41.5 097 B0 620 | sa0 | 025 | 182 [+12%
178D 40,1 137 824 524 524 | 060 | 13 | H12%
1900 400 140 | 488 4.80 4.88 047 | 156 [ Z12%
200 | =94 148 | 505 5.08 605 | n4s | 152 [ +12%
2300 8.6 1.67 4.78 478 474 | D.B8 113 | £12%
0 2450 ) 39.2 1.80 4.48 4.46 448 | 080 A0 | L12%
2600 380 1,96 428 428 420 | o058 [ 108 [d12%

O Frequency validily of =1000Hz cnly applies for DASY vi. and higher (Faga 25, alsa | s resiricled i $5IMHZ. The
uncartainty is the RES of ConwF uncertainty at calbration frequency and the uncertainty for the indicaied frequancy band.
" At frequency balow 3 GHz, the validiy of lizaue parameters (£ and o) can be relaxed o £10% i iguid compansation
farruila & applisd o maasurad SAR valuss. At Iequencies above 5 GHz, the validity of tissue parameters (£ and o) is
rasincted jo 5%, The wacartainky is the RSS of the ConmvF uncatainky far indicaled tanget teswe paramatens.

“ mipha'Depth are detemined during cailbration, SPEAG wamanls tha the remaEining deviation dus o the boundary
affiect afler compensation is always less than £ 1% %or freguancies bekow 3 BHz and below + 2% for fhe frequencies
betwaen 346 GHz at any distance largar than half the probs tp diamebar rom the boundary.

Carfificate Mo: 21497118 Prge 3ol 1
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CALIBRATION LABDRATORT

Add: Mo 51 Nagyiiah Real Haldien Dissict Raging. 120191, Chisn
Tel 16 10623046332 008 Fao +Eei- 1R TMRE 2504
Tl cibgcbandl um B fterwn chingilon

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

a
f [tz pmm' um':sm"m]? ComiF X | GomvP Y | ComF 2 Alpha® m 1":1:_|
TS0 55.5 0,96 8,25 6.25 625 0.34 1.70 | £12%
a3s E5.2 0.97 B.27 B.27 627 | D44 | 152 | s12%m
_ann 550 105 | 613 B.13 613 | 051 | 142 [ &%
| 1750 53.4 1.48 491 4.91 4.8 L5 135 | =12%
1900 | 533 1.62 471 4.7 4.71 084 | 135 | =12%
| 2100 s32 | 162 | 482 | 4B2 | 482 | 050 | 154 | £12% | |
zann | &ng 1.6 458 | 488 458 | 083 | 120 | =12% !
2450 §2.7 185 | 438 4.34 438 | 081 | 123 |17 :
MOD | &2E | 216 | 425 | 435 425 | 084 | 12 [ Siew i

“ Frogquenay validity af £100MHz anly apgiias for MSY va.4 and higher (Page 2), sle i is resricisd 1o £50MHz. The
uncertainty i tha RS5 of ConyF uncertainty &l cailbration requency and e uncertainty far the indicated frequenay band,
F it frequency beloe 3 GHz, the valdily of Bssus persrmalers (£ and @) can be reased o +£10% i lquid compersation
formula is appled fo measured SAR wailues. At freguanckas abova 3 GHE, the validity of lissus parameters {c and o} is
ressbricied to 25%. The uncertainty s the RES af the ComeF uncerainty Tor indicated Erpel Tesue paramess,

“ pgharDepth ane deterrmined during calbmticn. SPEAL warmants that the ramaining deviation due ba the beundary
effgcl afar compensation s always ess than + 1% for frequencies below 3 GHE and bedow + 2% for the negquancies
betisan -6 GHE al ary debascs lBrger than half the probe bp dameter from e boundarng

Cerifients Nos Z214-97118 Pape & of Ll
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* In Colabcresion vith

ﬂ CAUBRATION LABORATORY
A Mo 51 Mueyuan Road, Hakdien Diswict, Beging, 140191, Chine

ligk #8010 HHAT1-20S Fsc -+ 10-621 04637 -25 04
Bemreal; stiligehmeml oom Hopaiass chinalll o

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

=
Lol

=
-

-
=

Frequency response (normalized)
[=] =]
o

——r
1600 2000 2800 3000

TEM fiMHz) o

Uncertainty of Frequency Responze of E-fiald: £7.6% (k=2) |

Carfifloate Mo £ 1457113 Fage Tad 11
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CALIBRATION LAEDRATORY
Ad; Mo SE Nueyuuns Baad, Haidien Disriet Baling, 150191, Chire
lizk +86- 1AM AR 12070 oo -+ B 110 B4 2514
e ] Bepstivwww chinatilon

Receiving Pattern (@), 8=0°

f=600 MHz, TEM

wlth

ErmorE]

f=1800 MHz, R22

Cartifiene Mo £14-97118
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' Colbstantion veth

CALIBRATION LABDRATORY
Acchl: Mo 81 Morpann Bood, Huidian Dissriet, Baipng, MAILS1, Chins

Tiek: +H5S- |01 320070 Faze: +B-10-GIHHEA 32304
Esmait eolifchiatl cos Beputvewe chingiilon

Dynamic Range f(SAR}zaa)

o

[

1 o

Input Signalluy]

% n*.- )
2 il L
10* 1w’ it 1’
SARJmWem'| o
[ Femotcompenssed e compensoig |
Uncertainty of Linoarity Assessment: £0.9% (k=2)
Cemificals Mo Z14-97118 Fage # of 11
East China Institute of Telecommunications Page Number : 81 of 109
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  :Feb 6, 2015



ecIT SAR Test Report Report No.: 114D00057-SAR
" In Cellsboration with
I.s p e a g
CALIBRATION LaRSRET Oy
A Mo 51 Xuevion Road, Hildion Disricn, Beijisg, 108192, Ching
Tel: I_M-“'l-t?.'ll.blﬁ.‘ll-zlﬁ'l Fom: +36 IA T3 A 13- 150
- il cignichisetil oo g e g hitnt]. oo
Conversion Factor Assessment
=300 MHz, WGLS R&{H_convF)
| —%Feasand - armigml |
|
Deviation from Isotropy in Liquid
i
L]
il
100 30
Jr% m o - o . 'i‘?
e Q@
A0 B0 D) D40 -0 o O 040 80 fM 40
Uncariainty of Spherical Isctropy Assessment: $2.8% (K=2)
Corlificate Moc 21497118 Pape 19of 11
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SAR Test Report

Report No.

: 114D00057-SAR

! Colwtmion it
CALIMRATION LABGRATORY
Add: ¥0 3] Xeerpaan Roal, Hallan Deatricl, Beipng, HAED1, Ching

Vil e | i 2040 3 2070 Fae: +Rs- 102 M G132 501
E-mail: cithigxhinaii com Higterewsiientil o

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Other Probe Parametars

Sensor Arrangement THangu o |
Eunr.ler.mr Angle *) . 130.2
_l-lm:hankml Surface Detection Mode enabled ]
El.:al Surface Detection Mode disabla .
' Probe Overall Length e—
_Prohe Body Diameater 'lﬂmrn_
T_IpLangm 11}mm_
Tip Diameter 4mm
Probe Tip to Sensor X Calll:rlt.lun Paoint . 2mm ]
:vnbe Tip to Sensor’Y Etli-hr.a.ijun Point - me_
-. Probe Tip to Sensor Z Calibration Point —Emm
ch-umll'nmnd Hiulumment Dh‘h'l-na from Surface Imirm

Certificate Noo 21497118 Pape 10 of 11
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ANNEX H. DipoleCalibration Certificate

* I Collubesstin with ﬁ“""w-f""'h
Qriireas oo

£ b
Aab Ko 51 Xy Roud, Hailiom Drizerice, Beijing, 100191, China E NN
Tel: ¥R 1082 346232070 Fix: +R6-10-50504 8% 2004 '4"'1-'!""'““‘ Gu}}gﬂ?’%“
Bl cHlmchinatil com Higzet'wwwchimiil o

Z14-97120

Ohject DAIFV - 8N 44112

Calibration Procedure(s) TMO-0E-E-02-154

Calibration Procedures for dipale validation kits

Callbration date: Movember 4, 2014

This calibration Cerfificats documents the fraceabifity 1o nafional standarde, which realize the physical units of
measurementESl). The measurements and the uncartamties with confidance probabdity are given on the following
pages and are part of the certificabe.

All calibraions have bean conductsd n the closed laborstory facility. emvirenment temperaturezzsd T and
umidity=T0%.

Calibration Equipment used (METE crifical for calibration)

ﬂr_na’y Standaras_ D# Cal Dete|Calbrabed by, Ijurﬁﬁcafs o) ] Scne!:lulaﬂ Caltration ]
Power Meder  NRPZ 101919 01-Jul-14 (CTTL, Mo,/ 1402 145) Jun-15
Power sensor NRP-Z01 | 101547 01-Jud-14 {CTTL, No.J14X02148) Jun-15 !
Reference Probe EX30W4 | SN 3817 20-Aug-14(SPEAG Mo EX3-361T_Aug14) Aug-15 i
DAES EM 1331 23-Jan-14 (SPEAG, DAES-1331_Jan14) Jan-15
Secondary Sandards | 1o Cal Date{Calibrated by, Certfficats Mo, Scheduled Calbration
SlgnalCeneraterMGITI0N [ B201082605  09-Jul-14 (CTTL, Pdoc 1402 145) Jun-15
MNetwork Analyzer ESO71C | MY4E1401123  16-Feb-14 {TMC, Mo.JZ14-TE1) Fab-15
— 1 S S S — S |
Name Funciion Slgnalre
Calibratad by: Fhao Jing 2AR Tast Enpinser . ifj \
Reviewed by: @l Dieryuan SHR Praject Leader M/
Approved by: Lu Bingsang Deputy Directar of he Inboratary L $a ey

Iggued: Novembar 8, 2014
|_This celibration coerlificate shall not be reprodiused axcept in full without wrilten approval of tha laharatary.

Cerificaie Mo: 214-97120 Papge 1 of'a
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Akl e, 51 Kueywan Rosd, Hoidian Districd, Beljing, 100191, Chiza
Tiel: +B&= 10023 3-207F Fe: HRE-10-623 06532504

E-muml: cltldchinatil com Etpetrwww.chingitl o
Glossary:
TSL tissue simulating Bgwid
CanvF sensitivity in TSLf NORMx,y.z
A not applcable or not measured

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "|EEE Recommended Practice for Determining the Peak
Spatiak-Averaged Specilic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, Juna 2013

b) IEC 62209-1, “Procadura to maasure tha Specific Absorpfion Rate (SAR) For hand-hald
dewvices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDBB65G6E4, SAR Measurement Requiremants for 100 MHz o 8 GHz

Additional Documentation:
d) DASY4/5 Sysiem Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Condifions. Further cetails are available from the Validation Report at the end
af th cerificate. ANl figures stated in the cerlificate are valid at the frequency indicated.

+  Anterng Paramaters with TSL: The dipole is mounted with the spacer to posifion its feed
point exactly below the centar marking of the flat phantom section, with the arms oiented
parallel to the body axis.

+  Foed Point Impedance and Refurm Loss: These paramatars are measurad with the dipole
positioned wunder the bguwid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loas ensures low
reflzacted power. No uncartainty required.

«  Elaclical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo unoertainty reguined.

»  SAR measured: SAR measured at the slaled antenna input power,

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

o SAR for nominal TS parameters: The measured TSL paramatars are usad to caloulate the
nominal SAR result.

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurement muliiplied by the coverage factor k=2, which for a nomal distribution
Caomesponds 1o a coverage probability of approximately 85%.

Certificats Wi 214-07120 Prge 2 0f 8
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CALIBRATION LABGRATORY

Add: N30 Xueyuin Road, Baidian District, Beijing, 100091, Ching
Tel: 4801062 104013-2070 Fan: #86- [ 1-62 1046132504,
E-rmail: ctibfpichinmi] oom Hiip v chdeatl en

Measuremeant Conditions
DASY sysiem configuration, 8s far as nat ghen on pags 1.

DASY Version DAEYS2 52B81222
Phantom Triple Fiat Prantem 510
Distance Dipale Center - TSL 15 mm with Spacer
_Zn-m;unw:m o, iy, dz = 5 mim
Frequency - B35 MHEz + 1 MHz
Head TSL paramoters

Tha folleraing parametsrs and calculalions were spolisd,
Temparatureg Permittivity Conductivity
Nominal Head TSL parameters 200 41.5 0,80 micdm
Maasured Head TSL parameters ©20£02)'C d08=8% | 0f2mhaimtE% |
.Hudﬂl.iammmchnpd-rhg tost =10 [ — — |

SAR result with Head TSL

B4R averaged over 1 o |9 g) of Head TSL Conelicn
PP — _ 260 miW input pawer A1 W g
SAthnujlnﬂPhadTﬁLpamrm‘lm normialzed o 1W !Hmfnt!uitﬂlﬂi_ i
SAR avaraged owss 10 cnr” (10 g) of Hoad TSL Condiizn |
SAR measured 250 mi input powar 1.57 mW 1 g .
| SAR for nominal Head TSL parameters | nermlmdio W | 6.20 mAVig £20.4 % (ke2)
Body TSL parameters
Thi kollawing paramelens and G lculations were .
—m" Parmittivity Conductivity
Mominal Body TSL paramatrs [ 2o T .87 mhafm i
Moasured Body TEL paramaters | (220 £ 0.2} °C SEALE% o.ga mhulm-iﬁ% :
Bady TEL temporature change during hal| =1.0°C - e I
SAR result with Head TSL
SAR averaged aver 1 eni” (1 g) of Body TSL Condilian
SAR mengursd o 30 s inpast perasar 20mlg |
_thmme rormalized o 1W 9.45 MV i £ 2008 % (k=2)
B4R averaged over 10 cm’ (10 g) of Body TSL Candiion |
SAR moasurad 250 mW input power 1.E0mWig
| SAR far nominal Brdy TSL paramelans nomalzed o 1W | 832 rwn'lu.i m.mnﬁ :
Certificate Moc ZI4-97120 Page 1 af B N ;
4
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Ackd: Mo 81 Xueyosm Riosd, Heidiem Districe, Baijing, 100191, Ching
Tel: # R | I-GEA0E3 52079 Fist: +R6- | I-REA0463 12 504
E-medl: eitlggehinaiilcom Hetpotwwwchinaitl.ca

Appendix

Antenna Parameters with Head TSL

Impedanca, fansformad # fead pairt S0.80- 4.450
Fealurn Logs: - 27 0clB !

Antenna Parameters with Body TSL

Impadance, iransformed o feed point 48.3- 5.50{0

Refurm Loss -23.308

General Antenna Parameters and Design

|_Elmr'u:ul Dielay (ore direction) 1.267 ra

Afber ong tenm ues with 100W radiated power. only a slight wamning of te dipolo near the feedpolnt can
e mesaured.

T dlipode s mada of etendard seminigid coaxial cable. The center conduclor of the feeding line is directy
connected fo the sacond amy of the dipasie, The antenna is therefore short-circuited for DC-signals. On eome
of the dipoles, small end caps are added to the dipola arms in order to improve matshing when loaded
acoonding to the position as explained in the “Measurement Conditions” paragraph. The SAR dats ame not |
affectad by this change. The cverall dipole length ks efill acconding o the Standard, 1
Mo excesshve force must bi applied to the dipole ams, because thay might band or the saldensd :
connectang near ihe faedpoini may be damapged.

Additional EUT Data

Marufn-:!:l.l. red by . o i . SPEAG ) . _|
Certificate No: Z14-071 24 Fage 4 of &
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Ackd: Mo 5| Kueyman Road, Hakian Dinrict, Beijing, 1063191, Chiza

Telt -+ 10-G1I0463 5-207% Feot: +86-10-AI304533-2 504
Eemnil: it @ehinail con FttpsFurew chineitlos
DASYS Validation Report for Head TSL Diute: G4.11.201 4

Test Loboratory: CTTL, Beijing, Chima

IDUT: Dipode 835 MHz; Type: DHIEVY; Serial: DEISVI - N: 44112
Communication System: LITD 0, CW; Frequency: 835 Mz Duty Crele: 131
Meadium parameters used: = 835 MHz; & = 0.916 S & = 40.82; p = [0 kpm®
Phantom section: Right Scetion

Measurement Standard; DASY S (IEEEAEC/ANSL Ca3,19-2007)
DASYS Configuration:

o Probe: EXNIDW4 - SM3617; ConvF(9.67, 967, 6T Calibrated: 2004-08-28;

¢ Sensor-Surtace: 2mm (Mechanical Surface Dedection)

+  Electrondcs: DAES Snl331; Calibrated; 2014-01-23

#  Phantom: Triple Flat Phantom 5,1C; Tvpe: QD 6 PS1CA; Serial: 11611

+  Mensurement SW: DASYEZ, Version 52,8 (8); SEMCAD X Version 14.6,10(7331)

System Ferformanee Check at Frequencies above 1 GHz/d=15mm, Pin=250 mW,
dist=2.0mm (EX-Probe)Zowm Sean (Ta7x7} (TxTx7)Cube 0 Measurement grid:
dx=5mmm, dy=5mm, dz=5mm

Reference Value = 58.96 Vim; Power Drift = 0.00 JdB

Peak SAR (exirapoloted) — 369 Wikg

AR ) = 2.41 Wokp: SAR(10 g) = 1.57 Wikg

Maxirmum value of BAR (measured) = 3.09 Wikg

-h.29

-0.38

-10.49 _
0 B = 3,09 Wikg = 4.90 dBW/kg

Certificate Mo: £14-97120 Page $af 8
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r.." In Callabaration with
77. 5 p e a g
ﬂ/ CALIBRATION LABORATORY
Add: Ma 5l Murruan Road, Haidian Disiriet, Beljing, | 03191, China

lel: HHG1 DRI 085332079 Frm: 486 | (021080332504
E-mail; citl giohinmid com Hpfwww, chinggglen

Impedance Measurement Plot for Head TSL

il =3 Lhg Mag 10, 0edey kel @, ooods [Fd o)

3000 rog- 839, G000 W -37, %2 o0
di.vd

Wk 0D |
20,00 | |
1008 | ;
o.c:c.].l_ ) | ;!
0.0 | _-:-——T“_‘_h'__ T

=30, 06 | | i { !
it o |

00 | !

_% DD R
FE 511 Swith (Re{x) Scale 1.00pu [FL el
1 OF, 000 M FO.MIS A 4440 o A BiL-p T —
-
-

— X

.

.

/ N

I Y
f III
]
|II : |
+ /
.-";/

— o

-

et feate Moo 214297120 Pagesinf R
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CALIBRATION LABORATORY
feldl: Mo 51 Nueyumm Roed, Hubdlan Districs, Bejjisg, 190191, China

Tl HRE- 1I-RIAHHGE 32079 Foq: +Hiithe | D2 HMGI -2 504
E-mul- cil@ehinan. oy Hespfwwew. chinattl.on

DASYS Validation Report far Body TS, Drate: 04102004
Test Laboratory: CTTL, Licij'ing_ China
DUT: Dipole 835 MHz; Type: DE35V2; Serial: DE3SV2 - SN 4d112
Communication System: UID @, CW; Frequeney: 835 M Duty Cycle: 1:1
Medium parameters used: £= 835 MHz @ = 00991 S/m; & = 55.34; p = 1000 kg/m’
Fhantem section: Cenler Section
Maasurament Standard: DASYS (TEEETEC/ANS] O63,19-2007)
DARYS Configuration:

e Probe: EX30VE - SN161T; ConvF (948, 948, §.48); Calibeated: 2014-08-28:

»  Sensor-Surface: Zmm (Mechanical Surface Detection)

¢ Electronics: DAE4 Snl331: Calibrated: 2014-01-23

= Phantom: Trigle Flat Phantom 5,1C; Type: (0 000 P31 CA; Serial: [161/1

*  Measurement SW: DASYS2, Version 52.8 (8%, SEMCAD X Version 14.6,10(7331)

System Performance Cheek at Frequencies above | GHe/d=15mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (Tx7x7) (7xTx7)Cube B Measurement ;u_-j.;]
de=3mm, dv=5mm, de=5mm

Reference Value = 56.13 Vi Power Dinft = 0,01 4B

Peak SAR (extrapolated) = 3,57 Wik

SAR(I g} = 2.4 Wikg: SAR(I0 g) = 1.6 Wikg

Maximum value of SAR I:II:I\_'iIHIII'ﬂCI.:I =300 'n"p'."kg

-1.96
-1.93
-5.68

.06

-3.82

0 dB =302 Wikg = 4,80 dBW/ kg

Cerfificate Mo: £14-97120 Pagea Tafe
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G imes

el P 51 Kugysen Rosl, Haiion District, Bofjing, 100151, China
Tisl: +8- | QebZI046335. 2075 Fix: R 10-623H G512 5
E-mil clihdchinaitl.com Hegzodworws ehinalil.on

Impedance Measurement Plot for Bady TSL

Trl 511 Leg Mag 10,0088 ref 0. 000ds [Pl oel]
N

- »1 XY, 00060 wiE —23.70% do
. o H

]
s, 00 H ! B [
20 B0 i

1d.00 |
BoonoM___

=1, ¢

=5, 06 L . - e —_—l 1 J

FEl = swich (A+f=d Scale 1.o00u [5L be1]
| sl SRS.000N0 MMT A8, B4 D -5, F0ET O ng]..pr"' "—*--L‘_

7 N
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CALIBRATION LARDRETORY L.
S ﬁ ral
A b3 Nusyean Read, Hiidas Distroel, Doijisg, 100191, Chisa b bl
Tel: +h6- 1023046332079 Fact: 4861062363 3-2504 xS )iy
Epesil: cll@chinatrl vom Htp:twwew chinatth oy
Client ECIT
Crbject C800V2 - SN: Bd134
Calibration Procedurs|s) TMC-O5-E00-104
Calibration Frocedures for dipole validation kil
Caliration date: Movamber 6, 2014
This calibration Cerificate documents the traceabilty to national standards, which realize the physical units of
meagiwements(Sl). The measurements and the uncenainties with confidence probability are given on the following
pages and are part of the certificate.
Al calibrations have been conducted In the dosed laboratery facdily: amvironment temperatwagzes T and
Friidity<70%,
Calibeaticn Fguipmant usad (MATE critical Tor caibratian)
Primary Standards Io# Cal Date{Callbratad by, Cenificate M) Schedulad Ca.lll:ratlun_
Power Mater  NRP2 101918 0= ul-14 (CTTL, Mo, J14%02146) Jun-15
Power sensor  NRP-Z81 | 101547 O =Jul-14 (CTTL, Ko, J14X02186) Jun-15
Feference Probe EXI0VE | SM 3617 28-hug-14(SPEAG Mo EX3-3617_augid) Aug-15
DRE4 &M 1331 23-lan-14 (SPEAG, DAE4-1331_Jan14) Jan-15
Secondary Standands 10 Cal Date(Calibrated by, Gertificate No.) Scheduled Calibration
SignatGenerato MGITI0N | 6201082608 01-Julb-14 (CTTL, Ne J14X02145) Jun-15
Metwork Analyzer ESOTIC | MY4E110873  15-Fab-14 (TG, Mo.JZ14-781) Fet-15
MNarme Function Signatura
Calibrated by: Zhao Jing SAR Test Engingar 4 {i
Raviewsd by: Qi Dlaryuzn SAR Project Leader 5 -z o
Appraved by: Lu Bingeang Dépisy Dirsctor of the lebaralory 37 MLy
Istuad: Movemedr 8, 2074
This calibration cerlifivate shal not be reproduced excapt in full withaut written approval of the labaratory.
Cerlificaie Ma: Z14-57122 Page | of &
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@ In Collabermton with
CALIBRATION LABDRATORY

Add: MoS | Xuspmin Road, Hukdaa Diswicy, Beijing, 108101, China
Tek: +Af D-GEI4EI32079 Feot: +80- 10630486 533 504
E-mail: cithifchingifl com Ftp S, chineid oo

Glossary:

TEL tiszue simulating lquid
ConvF sansitivity in TSL / NORMx v,z
A not applicabhe or not measured

Calibration is Performed According to the Following Standards:
a) |IEEE Std 1528-201 3. “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Heaad from Wirsless
Communications Devices: Measurament Techniques®, Juna 2013
bl |IEC 82200-1, "Frocedure to measure the Specific Abzorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", Fabruary i
2005 i
c) KDEEE55E4, SAR Measurement Reguirements for 100 MHz fo & GHz

Additional Decumentation:
d} DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

o Measvwreiment Conditions; Further details are available from the Validation Report at the end
of the certificate. Al figures staled in the certificate are valid al the fraquancy indicated.

» Antanna Faramaters with TSL: The dipole is mounted with the spacer to position ifs feed
point exactly below the corter marking of the flat phantom sechan, with the arms onented
paraliel to the body axis,

+« Foed Point mpedance and Relum Loss: These paramatars are measurad with the dipole
pasitionsd under the liquid filled phantom. The impedance stated is transformed from the
meaasurement ai the 5MA connecior to the feed point, The Retum Losa ensures low
reflected power. Mo unceriainty requined.

s Electicel Daelay. One-way delay betwean the SMA connector and the antenna feed point,
Mo uncertainky reguired.

¢ SAR mwazured: 5AR maasurad at the stated antenna input power,

«  SAR nommalzed: SAR as measuned, normalized 1o an inpul power of 1 W at the antenna
connechor.

+  SAR for nominal TSL paramefors: The measured TSL paramatars are used Lo calculate tha
naminal SAR result.

The reported uvncertainty of measursment i3 stated as the standard uneerlainty of
Measurament multipiad by the coverage factor k=2, which for a nomal distribution
Comasponds to a coverage probability of approximataly 95%.

Certificate Me: 214897122 Page 2ol &
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®  In Collaboration wit
7.5 p e a g
CALIBRATION LABORATORY

Akl Ma 5| Xucyes Rowd, Heridan Distriol, Beljing, 1463191, Chisa
Tial: +Rb= 10023 EI 2075 Fex: HRE-10-6 2045052 204 1

E-mail: cil chinat cem Eistpeurww, el gs ;
Measurement Conditions :
DASY gystem configuration, as far as not given on page 1. ) _
DASY Varslon DASYER G082
Estrapolation Advenced Exirapelalise T
Phantom Trighe Flat Pharder B.1C
Emﬂlpﬂrmm-m 10 mm with Spacer
;rl!.unnnalmn de dy, dz = & mm
__Fr-umcr 1900 MHz + 1 MHz
Head TSL parameters
The Tolowing parsmetars and calcuiations wen applied,
Tamparatura Parmittivity Conductivity
Naominal Head TSL parametens 0T  ano 1.4 mhaim
Measured Head TEL parametars {204 03)°C TP 1.37 mbaim & %
Head TSL tamperature change during test “nen - —
SAR result with Head TSL ]
SAR averaged over 1 cni' {4 gh of Hoad TEL Condtion _ ]
S8R measured 250 mW Input power BAG MW I g
SAR for nominal Head TSL parmeters nermaized o TW 40,0 A iy 2 2008 % (k=2)
SAR avernged awer 40 o {10 g} of Heas TSL Corwdition :
S8R messured zsnnfmmu.ripmar 5.|5n1'.-}.'g
| SAR for nominel Head TSL param sters nomalized 1o W T08 MW 1y £ 20.4 % (k=Z} i
Body TSL parameters i
T'I'ﬂ_fﬂh"hu paramaters and calcusiong were applied. |
Temperatuns Pomittivity Gonductivity
Hominal Bady TSL parameters BOG 53.3 1sembaim | i
Measurod Body TSL parameters @20£02)°C | S4126% | 151 mhamie% | '
Body T5L temparature change during test|  =10°C [ — — |
SAR result with Hoad TSL ) ) |
S8R avoraged avar 1_cm’ {1 g of Body TSL Cendition :
BAR mnasured 280 MY inpet pawar 101w g :
SAR far nominal Body TEL parameters rermelzed fo 1V 40,7 mi g £ 2008 % (k=2) |
BAR averaged over 10 e’ [1¢-g£|n:q‘m.lT5|. Candition i
 SAR measured 50 M inpLt e B30 M g ;
SAR for naminal Body T5L parametars nommalized o W 213 mW g £20.4 % [k=2) !
Certificate Moc 214407122 Page 3 ol B !
|
J
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® I Collsboration with

TI7. 8 p e a8 g

CALIERATION L& BORETORY

Aulil: Min 31 Xuspuin Boed, Heidisn Desirict, Bedng, 100H%], Ching
Tel: +36- 10-52304333- 2079 Fass: o= 1062004332504
Eemail: oatkifichinmtil.com Hittps s w chissant], en

Appendix

Antenna Parameters with Head TSL

Impedanca, rensformad 1o feed poird 5410+ 6.09)0
Rahem Loss = 23,108

Antenna Parameters with Body TSL

Impadanca, ranstarmed 1o Tead paint 48,60+ B.44|0

Redum Loss - 23.508

General Antenna Parameters and Design

| Elecirical Dalay (orne dirsctian) 1.304 ns

After kong lerm use with 1006 radiated powsr, onity a slight wasrring af the dipole near e feedpoint can
e measured,

The dipoie is mada of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connacted o the second anm of the dipsie, The antenna is therefore short-circuited for DG-signals. On some
of the dipales, small end caps ane added to the dipoke arms in ordar o Improve matching when Inaded
according io the position as explainad in the "Measurement Condilions” paragraph, The SAR dals are not
affected by lhis change. The owerall dipele length Is stiil according to the Standard.

Mo excassive forge must ba applied to the dipoke anms, because they might bend or the scldered
connections near the feedpoint may be damaged.

Additional EUT Data

'E'u..fa:ll.red b . SPEAG
Cetificats Mo; 214-97122 Page 40 B
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. In Coflabaratian with
! 1'Tr LL“%!N?H”—

Add: Ko 50 Xueyuen Road, Haidk
Tel- #8161 0-G2 B0 3-2070
Fpiail; cibidchi

g, 10019, Chine
DA 3-150
Hilp: e ol cn

DNASYS Validation Repart for Head TSL Diater: 05,11.2014
Test Laboratory: CTTL, Beljing, China
DUT: Dvipole 1MW MHz; Type: DIMHY 2 Serinl: D900V - 8M: 5d134
Comrmunication System: UID 0, CW; Frequency: 1900 MHz; Duty Cvele; 151
Mediurm parameters used: = 1900 MHz; & = 1365 S/m: & = 10,92: p = 000 }ciz.'nz1
Phamtom section; Right Section
Measurement Standard: DASY 5 (IEEEAECSANSLO63.1 92007
DASYS Comliguration:

« Probe: EXSDV4 - SN361 T, ConvF(7.9, 7.9, 7.9 Calibrated: 2014-08-28:

+  Sensor-Surface: 2mim (Mechanical Surface Detection)

« Electronics: DAE4 5n1331: Calibrated: 2014-01-13

+ Phantom: Triple Flat Phantom 5,1C; Type: QD 000 P51 CA; Serial: 116171

+  Measurement SW: DASYS2, Version 52,8 (8); SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=2.0mm (EX-Frobe)Zoom Scan (Ta7x7) (7x7x T Cube 0: Mensurement grid:
dx=3mm, dy=3mm, d==S5rmm

Reterence Value = 104.1 Wiy Power Didfl = 0,02 dB

Peak SAR {extrapolated) = 18,1 Wik

SAR(L g) = 9.85 Wikg: SAR(10 g) = 515 Wikg

Maximum valoe of SAR (measured) = 14.0 Wikg

=13.30
-19.95

-2h.60

-13.24

0 dB =153 Wikg = 11.85 dBW/ kg

Certificate Mo: Z149T7122 Pags 50f8
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#  In Callabaracion witt

Adid: Mo 51 Xueyuan Roed, Haldian Disrict, Beijing. 10019, China
Tel: thhe] DG 16132070 Fax: +8i- 1 DG Z108673-2504
Eamall: et idofanl | com Hilpfwww chinsxlen

Impedance Measurement Plot for Head TSL

Trl 511 Log Map 15,0000, AsS O, GEed0 1 peT]

Bl [P W W T e e R v
A0, ;

50, o 1 i | |
1%, 00 i !
L0 i E |
G d00 | : | ]

i !
T e — ! e rieitrhemee—8

20,00 | T T
A, 0 !

=T e

b 512 svich (R4 fe mcale 1.000u [FL Dal]
sl 1,8000000 GHZ B4. 084 O G LEb o M!}-ﬂf"_.""-\-\._\_“
o .

Centificate No: 21497122 Page 6 of 8
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CALIBRATION LAROHRATORY

Add: Mo 51 Xespuion R, Hesdien D6rict, Aeging, 1001%1, China
e,

Ted: 246 106256532079 Fas: #BE-10-52304G31-2504
E-mail; cib@shisitl.mxm Hipatwerw.chinatil.cn
DASYS Valldation Report for Bedy TSL Diabes 5,1 12004

Test Laboratory: CTTL, Beijing, China

DUT: Dipale 19 ME; Type: DI900VE; Serial: DIMOV2 - SN: 54134
Communiestion System: UID &, CW, Frequeney: 1900 MHzDuty Cyele: 1:1
Medium parameters used: £= 1900 MHz; o = 1.511 8m; g, = 54,12; p = 1000 kg/m’
Phantom section: Left Seetion
Measurement Standard: DASY S (IEEETEC/ANSI (a3, 192007

DABYS Configuration:

»  Probe: EX30DW4 - SN0 T, ConvF(7.58, 7.58, 7.58); Calibeated: 2014-08-28;

e Senser-Surface: 2mm {Mechanical Surface Detection)

«  Elecironics: DAES Sn1331; Calibruted: 2014-01-23

= Phantom: Triple Flat Phantom 5, 1C; Type: QI 000 P51 CA; Sedal: 116171

»  Messirement SW; DASYS2, Version 518 (8); SEMCAD X Versien 14.6,10(7321)
Sysiem Performanee Check af Frequencies above 1 GHz/d=10mm, Pin=250 mW,
digt=2.0mm (EX-Probe) Zowm Scan (Tx7x7) ($xTaTpCube 0: Measwrement grid: |
dx=5mm, dy=53mm, dz=5mm
Reference Value = 98 58 Vim; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 182 Wi
SAR( ) = 101 Wilkgs SAR(I0 g} = 5.3 Wikg
Maxirmum value of SAR (messured) = 14.5 Wkg

-6.36

-12.71
-19.07
2542

=31.78

0 AR = 15,6 Wikg = 1194 dBWkg

Certilicale Na: Z14-97122 Fage Tal'E
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r\ﬂ In Coflabeamation with
& CALIBRATION LABDRATOSY
Add: Wo 31 Xueyoan Head, Hakkan Disise), Beijing. 109191, China

lel: +86-10-GEIMHEI 32079 Foo: Hii- 106210401 3-2 504
E-mwmil; sttichinas] som Hitp: o cRino Lon

Impedance Measurement Plot for Body TSL

71 =3 vog Hag 10, 0hon, Re O, 55080 LFL DET]
0 LS e =03, 51 e

A, o0
W, (o i
! i

0. | ! |
I

|
- |
16, 00 ! i
o 0 ! ! L
oLk, O [— -1_____ !
20, 00 i m\\_,j*’ﬁ |
I | |
-d 0k 00 |

i, 00

=50k 0

9

P =11 smith (Re D Scale 1.0000 [FL 0E1]
sl 1, 0000000 G4z 45444 O A.4300 B TROLER-pHT |

S N
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SAR Test Report

ey,
S """._-_"""‘.2."'
Adil: o 51 Kuseyuen Road, Baidisn Distrier, Beljing, 100151, China "f,, o
Tek +86-HI-623M 6312070 Fi: +86-H1-62304633-1504 frabdl
Eamall; ettiickiatil com Hiiphwsm chisonl.an

ECIT

CALIERATION
Mo LOSTR

Cortificate Mo:  Z14-87125

Client

Olbyject

245042 - SM: BER

Calibration Proceduns{s) THC-O5E-02-194

Callbration Proseduras for dipole validation kiks
Calbration date: Moverber 3, 2014

This calibration Cerfificate documents the traceability to national standards, which realize the physical unitz af
maasurements(Sl). The measurements and the uncertainties with eonfigenoe prosability are givan on the folloswing
pagesa and are part of the ceflificate,

Al calibrations have been conductad in the coesd laboratory facdity: environment temperafire@e:)T and
hurmidity=70%.

Caliration Equipment used (M&TE crifical for catibration)

Primary Standards o# Cal Date{Calibrated by, Cerificate Ma.)  Scheduled Calibration |
Fower Meter NRFZ | 101919 O1-dul-14 (CTTL, No.J14X02146) Jir-15
Power sengor NRP-ZG | 1(H 547 (-Jul-14 (CTTL, Mo, J14X0021 46) Jun-15
Refarance Probe EXIDVS | SN 3817 28-Aug-14(SPEAG No EX3-3617_Augid) Aug15
DAE4 SM 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14) Jan-15
_Secondary Stndards ID# Cal Date(Calbrated by, Certifieate Mo Sehaduled Calibrafion
SignalGenerstoMG37008 | 6201052605  07-Ju-14 {CTTL, No.J14X02145) Jun-15 -
Metwork Analyzer ESOTIC | MY4B110873  15-Feb-14 (TME, No J214-781) Fab-15
Mame Function Signature
Callbrated by: Zhaa Jing BAR Tesl Englreer -.égf
Reviewed by: @i Dianyuan BAR Project Leader M_:ﬁ
Approved by: Lu Bingsong’ Depuly Ditector of the [aborstoey 1+

Issued: Movemblr 5, 3014

This calibration cestificate shall not be reproduced except in full wilhout witan approval of the laboratory,

Cotificats Me: 21497125
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Al Mo 51 Kuepmn Rosd, Haidm Distict, Baijing, 163191, Chisa
el e T30 32078 Frgt: +86-1I-ATI 633250
Eemail: otil @chinsitl com Hilptfwww.chinaiil m

Glossary!

TSL tissue simulating bguid

ComF senaitivity in TSLT NORM:x,yz
/A not applicable or not measured

Calibration is Performeod According to the Following Standards:

a) |[EEE 5Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorplion Rata (SAR) in the Human Head from Wirgless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 622081, "Procedure to measure the Spacific Absorption Rate (SAR) For hand-hek
davicas used in cloas praximity to the ear (frequency range of 300MHz to 3GHz)Y', February
2005

c) KDBBEGEE4, SAR Maasurameant Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4S Syatemn Handbook

Methods Applied and Interpretation of Parameters:

+  Measurement Condifions: Further details are avallable from the Validation Report at the end
of the certificata. Al figures stated in the certificate are valid at the frequency indicated.

* Antenna FParamelers with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paralied to the body axis.

»  Faad Point Impedance and Refurm Loss: Thess parameters ane measunesd with the dipale
positioned under the Bguid filled phantorn. The impadance stated is transformed from the
measuremant at the SMA connector to the feed point The Return Loss ensures low
reflected power. No uncertainty reguired,

» Electncal Delay, One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

v SAR meazurad: SAR measured at the stated antenna input powear.

«  3AR normalized: SAR as measured, nomalized to an input power of 1 W at the artenna
connector

«  SAR for nominal TSL paramefers; The measured TSL parameters are used to calculate the
nominal SAR result

The reported uncertainty of measurement i3 stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Comresponds to a coverage prebability of approximatehy 85%

Certificate Mo: Z14-97125 Pags 2af &
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L CALIERATION LABORATORY
o e i, g,
E-msl cnlehimant. com Bt hiratt].cn
Measurement Conditions
DasY uralion, & fer & not given an page 1.
DABY Version DREYES 52 8.8.1222
Extrapolation - Advirced Exiregolatian
Phantam Tripla Flat Pharsam 8,15
Distance Dipole Center - TSL 10 e with Spacer
Zoom Sean Resalubicn dx, dy, dz = & mm
Fraquency Em.MHzi 1 MHz
Head TSL paramoters
The following paramebers and calculations were appiled.
Temparature Puermittividy Conductivity
Mominal Head TSL parameders XooC EL Y 1.0 mboim
Measured Head TSL paramaters 22002 °C LT 1.84 mhaim + & %
Head TEL temperature change during tesi =1,0°C - —_
SAR resull with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR massurnd ' 250 i inpul power 136 MW i g
SAR for naminal Head TSL paramaters | nomaizedlo TN | 540 mW ig £ 208 % (ke2) |
BAR averaged cver 10 ¢’ [10 g) of Head TEL Condilicn
Sﬁﬂmw;l.md 2600 iV input peser 33 mW /g
E.hrnml.m I-IanauTSl.pamnl;am nommalized o 1W H.aﬂm:!uﬁﬁ
Body TSL parameters
The following parermeters and calculations wen: appind,
Temperature Permillvity Conductivity
Maminal Body TSL parameters R 527 1.85 mhaim
Measured Body TSL parameters 22.0£02)°C 51428% 1.9 mhoim £ 6% |
Body TSL twmperature changs curing test|  <1,0°C — -
SAR result with Head TSL
| SAR averaged over {_cim’ {4 g} of Body TSL Candition
SAR measured 25D I Ingul poaer 131 m i g
SAR fer nominal Bedy TEL m. normalzed to W | §1.8 muﬂﬁ.:mhﬂ
BAR averaged over 10 cm' (10 g) of Body TSL Condilicn
SAR messurad 250 W inpul pawsr BASmW i g
wwrmnwﬁuwﬁmrm normalized o TW 244 MW ig 2 30,4 % (k=) |

Certificate No: Z14-97 125 Page 3 al' s
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rT-TE‘ Iy Collsbosetian with

CALIBRATRON LABORATORY

Aulid: Wi 51 Kueyuisn Kosd, Heidian Disrict, Begiag, 1H0%1, Ching
Tigl: #8001 0=E23 04563 1- 2070 Fax; #8é- 106256 51-2504
E-meil: eitkifichiratil. com Hupethwrwachinenl.en

Appendix

Antenna Parameters with Head TSL

Impedaroa, renaformad fo feed poird | 5350+ 6250
Raium Loss | - 23208
Antenna Parameters with Body TSL
Impedance, transformed o fead p.nlrt. -E1.:'1‘.|+ 1850
Redurn Loss -22 'II:IE- ]
General Antenna Parameters and Design
I Elagincal Dalay {one dinsclion) a .

1032 ns

After long term use with 1008 radiated power, only a slight wanming of the dipale naar the feedpaint can
be measired,

The dipole is meds of standard semidgid coaxial cable. The center conductor of the feeding line s direcily
connectad k> the second amm of the dipoke. The antenna is therefore short-crewited for DC-signals, On seme
of the dipoles, emall end caps arg added to the dipole anme in order to Improve meching when Ioaded
accarding 1o the position as explained in the "Weasurament Condiions" paragraph, The SAR data are not
affected by this ehange, The overall dipole lengdh is still according 1o the Standard,

Mo excessive force st be applied 1o the dipole arms, because ey might bend o the soidered
connections near the fesdpaint may be damaged.

Additional EUT Data

nssciresty

Cerlilicate Na: Z14-97 | 25

SPEAG
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Add: Mo 31 Xueyuen Road, Haidian Distrsel, Beijing, 100001, Chine

Tel: +86-10-620M 6132079 Fron: +36-10-6230463 3-250
E-gail; ctllifinchouil] com i, chinselan
DASYS Validation Report for Head TSL Trate; 03,1 0,204

Test Labaratory: CTTL, Beijimg, China

DUT: Dipale 2450 MHz; Type: D2430%2; Serial: D2450%2 - SN: 858
Communication System: ULD 0, CW; Frequency: 2450 MHzDuty Cyele: 1:1
Medium parnmeters used: = 2450 MHz; o= 1,842 Sim; g, = 400.1; p = 1000 kgim®
Phamiom section: Right Section
Mleasurement Standard: DASYS (TEEETEC/AMNST 63 19-200T)

DASYS Configunation:

+  Probe: EXADVE - SM3617; ConvF(7.19, 7.19, 7197, Calibeated: 2014-08-28;
»  Eensor-Surface: 2mim (Mechandcal Surface Detection)
« Electronics: DAE4 3n1331; Calibrated: 2004-01-23
#  Phantom: Triple Flat Phantom 5.10; Type: QD 000 P51 CA; Serial: 116101
= Ddcasurement SW: DASYSZ, Version 32,8 (B SEMCAD X Version 14,6,10 (73317
System Performance Check ai Frequencies above 1 GHz/d=10mm, Fin=250 mW,
dist=2.0mm {EX-Probel/Zoom Scan (Tx7x7) (BxTxTCube 0: Measurement grid:
dbe=5mm, dy=5mm, dz=3mm
Feterence Value = 16,9 Wim; Power Drift = 2007 dB
Peak SAR (extrapolated) = 27.5 Wik
SAR(I g)= 136 Wikg: SAR(IN ¢) = 6.33 Wik
Meotimum value of SAR (measured) = 20,4 Wikg

-4.40
-B.BD
-13.1
=17r.61

-2rm

BB =20.4 Wikg = 1310 dBW/ kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Digrtes 12,11, 201 4

Test Laboratory: CTTL, Bedjing, China

DIUT; Dpele 2450 MHz; Type: D2430Y2; Serial: D2450V32 - 5N: 838
Comimurication System: ULD 0, CW; Froquency: 2450 Mz Duty Cycle: 111
Medium parameters used: £= 2450 MHz: @ = 1991 S 6= 51,37; p = 1000 kg'm”
Phantom section: Center Section
Meagurement Standard: DASY S (IEEETECAMNST CH3.10-H01T)

DASYS Configuration:

#  Probe: EX3DV4 - SN3&1T, ConvF(7.31, 7.31, 7.31); Calibrated; 2014-08-25;

+  Sensor-Surface: 2mm Mechanical Surfice Detection)

«  Electronica: DAE4 3n1331; Calibrated: 201 4-01-23

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P31 CA; Seral; 118171

s Measurement 3W: DASYS2, Version 52,8 (8); SEMCAD X Version 14.6.10{7131)

System Performance Check ai Frequencies above 1 GHz/d=10nm, Pin=250 mW,
dist=2.0mm {EX-ProbelZonm Sean (TxTxT) (Sx7aTpCube 0 Measurement grid:
dr=3mm, dy=5mm, de=3mm

Reference Value = 100.2 Wi Poweer Dt = <0000 dB

Penk SAR (extrapolated) = 26.6 Wik

SAR(L g)=13.1 Wilkg; SAR(10 g) = 6.15 Wikg

Mugtimum value of SAR (measured) = 198 Wike

dB
=1

-4 .46

-0.93

-13.39

AT.46

22,32

I dB = 19.8 Wikg = 12.97 dBW/kg
Centifioate Ma; Z214-07125 Puge 708
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Impedance Measurement Flat for Body TSL
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Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibruted under the SPEAG-TMC Dual-Logo Calibration Program te
Support FCC Equipment Certification

The acceptahle conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Cemter of MITT in Beijing, China),
under the Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Pariner Engineering AG, Switzerland)
and TMC, to support FCC (108, Federal Cammunications (eommission) squipment
certification are defined and described in the following.

1) The agreement established between SPEAG and TMC is only applicable 10
calibration services performed by TMC where its cliemts (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong, This agreement is subject 1o renewal a1 the end of each calendar
year between SPEAG and TMC, TMC shall inform the FOC of any changes or early
termination to the agreement

Only & subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable to SAR measurements performed using such
equipment tor supportng FCC equipment certification. These are identified in the
following.

a} Calibeation of dosimetric (SAR) probes EXIDVx, ET3DVx and ESIDVx.

i} Free-space E-fickd and H-field probes, including those used for HAC {hearing
aid compatibility) evaluation, temperature probes, other probes or eguipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to support FOC equipment certification.
Signal specific and bundled probe calibrations based on PMR (probe
modulation response) chamcteristics are handled according to the
requirements of KDB 865664; that is, “Until standardized procedures are
available 10 make such determanation, the applicability of a signal specific
probe calibration for testing specific wirekesss modes and tochnologies s
determined on & case-by-case basis through KDB inquiries, including SAR
system verification requirements.”

b} Calibration of SAR system validstion dipoles, excluding HAC dipoles

<) Calibration of dats scquisition electronics DAE3Vx, DAE4Vx and DAEasyVx

d) For FCC equipment certification purposes, the frequency range of SAR probe and

dipoke calibeations is limited o 700 MHz - 6 GHz and provided it is supporied by

the equipment identified in the TMC QA protocol (a separate attachment 10 this

document )

The identical system and equipment setup, measurement configurations,

hardware, evaluation algorithms, calibratson and QA protocals, including the

format of calibeation cestificates and reparts used by SPEAG shall be applicd by

™C

) The calibeated items are only applicable to SPEAG DASY £ and DASY § or
higher vession systems,

"

<
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1) The SPEAG-TMWC agreement includes specific protocols identified in the following
i ensure the quality of calibmtion services provided by TMC under this SPEAG-
TMC Dual-Logs calibration sgreement are equivalent to the calibration services
provided by SPEAG. TMC ghall, upon request, provide copies of documentation to
the FOU 1o substantiate program implementation,

a) The Inter-laboratory Calibration Evaluation (ILCE) stated i the T OA
pratocol shall be performed between SPEAG and TMC at least once every 12
months. The ILCE acceptance critersa defined m the TMC QA protocel shall be
sattafiend fiwr the: ThC, SPEAG and FOC agreements i remain valil,

Check of Calibration Certificave ({COC) shall be performed by SPEAG for all

calibrations performed by TMC. Written confirmation from SPEAG is requined

for TRC 1o isswe calibration cenificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by TMC
uniber the pragram ane also lssued by SPEAG.

The calibration equipment and measunement system used by TWC shall be

wirified before cach calibration service according to the specific reference 5AK

prabes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
amd within the defined sceeptnnce criterin specified m the TMC QA protocoel
belore cach actual calibration can commence. TMWC shall mnintain records of the
mensurement ard calibration system verification resulls For all calibrations.

CQuality Check of Calibration ((2CC) centificates shall be performed by SFEAG at

lexst once every 12 months. SPEAG shall visa TMOC facilities to verify the

Ishoratory, equipment. applied procedures and plausibility of mndomly selected

h

d

certificates.
A copy of this document, ta be updated annually, shall be provided o TMC cluents
that accepl calibration services according to the SPEAG-TMC Dunl-Logo calibration
progrmm, which should be presented toa TCB ( Felecommumicarion Certifoation
Beah, 1o facilitate FOC equipment approval

5) TMC shall address any questions rised by is clients or TCBs relating o the SPEAG-
MAC Dusal-Logo calibration program and inform the FOC and SPEAG of any critscal
insues.

Changs Mt Rievised on Jus 26 10 larify the applicabiicy of PME snd Burdled probe calibrations

acconding s the requinesients of KD B03énd.

**********En d Th e R ep 0 rt**********
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