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1. Test Laboratory

1.1. Testing Location

Company Name: ECIT Shanghai, East China Institute of Telecommunications
7-8F, G Area,No. 668, Beijing East Road, Huangpu District,
Address: . .
Shanghai, P. R. China
Postal Code: 200001
Telephone: (+86)-021-63843300
Fax: (+86)-021-63843301

1.2. Testing Environment

NormalTemperature: 18-25°C
Relative Humidity: 10-90%
Ambient noise & Reflection: | < 0.012 W/kg

1.3. Project Data

Project Leader: Yu Anlu
Testing Start Date: 2015-08-12
Testing End Date: 2015-08-14

1.4. Signature

44 & %n2

Hu Jiajing Yu Naiping
(Prepared this test report) (Reviewed this test report)

Zheng Zhonghbin

Director 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 L51 are as follows ( with
expanded uncertainty 22.4%)

Table 2.1: Max. Reported SAR (19)

. . Reported SAR
Band Position/Distance
1g(W/Kg)

GSM 850 Head 0.318
GSM 850 Body/10mm 0.804
GSM 1900 Head 0.251
GSM 1900 Body/10mm 0.761
WCDMA Band I Head 0.303
WCDMA Band I Body/10mm 1.11
WCDMA Band V Head 0.476
WCDMA Band V Body/10mm 0.840
Wi-Fi Head 0.088
Wi-Fi Body/10mm 0.021

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6 W/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: 1.11 W/kg
(19).

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.

East China Institute of Telecommunications Page Number 17 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



SAR Test Report

Report No.: B15D10209-SAR

The sample has three antennas. One is main antenna for GSM/WCDMA, and the other is for WiFi/BT and
GPS. So simultaneous transmission is GSM/WCDMA and WiFi/BT.

Table 2.2: Simultaneous SAR (19g)

Simultaneous Transmission SAR(W/KQ)

Test Position GSM GSM WCDMA | WCDMA LTE LTE WIFI BT SUM
850 1900 Bl BV B 4 B 17 note

Cheek 0.318 0.251 0.303 0.276 0.520 0.100 0.091 0.234 0.754

Left Tilt 15° 0.212 0.096 0.134 0.220 0.170 | 0.060 | pops59 | 0.234 | 0.454

Head ) Cheek 0.425 0.172 0.207 0.476 0.380 0.070 0.055 0.234 0.710

Right Tilt 15° 0.231 0.065 0.103 0.217 0.150 | 0.050 | gps6 | 0.234 | 0.465

Phantom Side 0.593 0.368 0.549 0.465 0.800 0.120 | 0.015 0.117 0.710

Ground Side 0.804 0.761 1.11 0.840 1.09 0.190 0.022 0.117 1.227

q Left Side 0.624 0.207 0.203 0.612 0.350 0.050 | 0.010 0.117 0.741

Body Right Side 0.649 0.102 0.150 0.714 0.140 0.040 | 0010 0.117 0.831

Bottom Side 0.105 0.252 0.399 0.137 0.580 0.020 | 0.000 0.117 0.697

Top Side N/A N/A N/A N/A N/A N/A 0.018 0.117 N/A

According to the above table, the maximum sum of reported SAR values for GSM/WCDMA and WiFiis

1.227 WI/kg (19). The detail for simultaneous transmission consideration is described in chapter 12.

Note: Original LTE Band test results are obtained from the CTTL report and the report No. is
115741871-SEM01_SAR_ReVO.
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3. Client Information

3.1. Applicant Information

Company Name: Haier Telecom (Qingdao) Co., Ltd

Address: Nol. Haier Road , Hi-tech Zone, Qingdao, China
Telephone: +86-21-61278448

Contact: James Shi

3.2. Manufacturer Information

Company Name: Haier Telecom (Qingdao) Co., Ltd
Address: No1l. Haier Road , Hi-tech Zone, Qingdao, China
Telephone: N/A
Contact: N/A
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4. Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1. About EUT

Description:

LTE Mobile phone

Model name:

L51

Operation Model(s):

GSM850/1900 ,WCDMA band II/V,WIFI

Tx Frequency:

824.2-848.8, 1850.2-1909.8MHz (GSM)
1852.4-1907.6 MHz, 826.4-846.6MHz (WCDMA)
2412-2462 MHz (Wi-Fi)

2402~2480 MHz (BT)

Test device Production
information:

Production unit

GPRS Class Mode: B

GPRS Multislot Class: 12

EGPRS Multislot Class: 12

Device type: Portable device

UE category: 3

Antenna type: Inner antenna

Accessories/Body-worn Headset

configurations: Battery

Dimensions: 13.2cmx6.6cm

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

FCC ID: SG71507L51

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
NO8 867747020004923 MP HL-L51-H01-S01

*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

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

East China Institute of Telecommunications Page Number 1 11 of 137
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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.

KDB941225 D06 hotspot SAR v01r01:SAR Evaluation Procedures for Portable Devices with Wireless
Router Capabilities.

KDB648474 D04 Handset SAR v01r01:SAR Evaluation Considerations for Wireless Handsets

East China Institute of Telecommunications Page Number 112 of 137
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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 (o) . The equation

description is as below:

d dw, d , dw
SAR=—(——) = —(—)
dt dm” dt pdv

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

ST
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

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

field strength.

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

7.1. Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

Fre((:/llJHe:)c J Liquid Type Conductivity(o) + 5% Range Permittivity(€) + 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 1.52 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: 22.5 C

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

Head 835 MHz 41.05 -1.08% 0.916 1.78% 2015-8-12

Head 1950 MHz 39.67 -0.82% 1.388 -0.86% 2015-8-13

Head 2450 MHz 39.12 -0.20% 1.810 0.56% 2015-8-14

Body 835 MHz 55.16 -0.07% 0.999 2.99% 2015-8-12

Body 1950 MHz 53.23 -0.13% 1.526 0.39% 2015-8-13

Body 2450 MHz 53.94 2.35% 1.919 -1.59% 2015-8-14
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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)

East China Institute of Telecommunications Page Number 116 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

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

3D Probe pasitionsr

.
HFIH"I p_r-ubt
T - | Flat Phamoen
T
N J

Diple

Dir.Coupler

® e k
Att1
-y

L)

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 Head

Verification Results

Input power level: 250mwW

Target value (W/kg) Measured value (W/kg) Deviation Test
Frequency 10g 1g 10g 1g 10g 1g date
Average Average Average Average Average Average
835 MHz 1.57 2.41 1.54 2.36 -1.91% -2.07% 2015-8-12
1900 MHz 5.15 9.85 5.22 9.81 1.36% -0.41% 2015-8-13
2450 MHz 6.33 13.6 6.38 13.37 0.79% -1.69% 2015-8-14
Table 8.2: System Verification of Body
Verification Results
Input power level: 250mwW
Target value (W/kg) Measured value (W/kg) Deviation Test
Frequency 10g 1g 10g 1g 109 1lg date
Average Average Average Average Average Average
835 MHz 1.6 2.40 1.55 2.46 -3.13% 2.50% 2015-8-12
1900 MHz 5.30 10.1 5.37 10.18 1.32% 0.79% 2015-8-13
2450 MHz 6.15 13.1 6.23 13.16 1.30% 0.46% 2015-8-14
East China Institute of Telecommunications Page Number 119 of 137
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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 1
to 2.
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Picture 9.1Block diagram of the tests to be performed

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 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
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+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 c). 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{GHZz])
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 6 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 c¢). 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 heeded.
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 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:
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Sub-test B, B, By (SP) B.1 B, Bis CM/dB
1 2/15 15/15 64 2/15 4/15 0.0
2 12/15 15/15 64 12/15 24/25 1.0
3 15/15 8/15 64 15/8 30/15 1.5
4 15/15 4/15 64 15/4 30/15 1.5
For Release 6 HSDPA Data Devices
Sub- B p. B oM | MPR AG
d ed ed ~TF
test 'BC ﬂd (SF) ﬂc /ﬂd ﬁhs ﬂec ﬂed (SE) (codes) (dB) (dB) Index E-IRCE
1 11/15 | 15/15 64 11/15 22/15 | 209/225 1039/225 4 1 .o | 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
Loy 47/15
3 15/15 | 9/15 64 15/9 30/15 | 30/15 4 2 2.0 | 1.0 15 92
PBoyp47/15
4 2/15 | 15/15 64 2/15 4/15 4/15 56/75 4 1 3.0 | 2.0 17 71
5 15/15 | 15/15 64 15/15 24/15 | 30/15 134/15 4 1 .o | 0.0 21 81

9.4. SAR Measurement for LTE

SAR tests for LTE are performed with a base station simulator, Rohde & Rchwarz CMW500. Closed
loop power control was used so the UE transmits with maximum output power during SAR testing. All
powers were measured with the CMW 500.

It is performed for conducted power and SAR based on the KDB941225 DO05.

SAR is evaluated separately according to the following procedures for the different test positions in
each exposure condition — head, body, body-worn accessories and other use conditions. The
procedures in the following subsections are applied separately to test each LTE frequency band
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1) QPSK with 1 RB allocation

Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB allocation,
using the RB offset and required test channel combination with the highest maximum output
power among RB offsets at the upper edge, middle and lower edge of each required test
channel. When the reported SAR is < 0.8 W/kg, testing of the remaining RB offset
configurations and required test channels is not required for 1 RB allocation; otherwise, SAR
is required for the remaining required test channels and only for the RB offset configuration
with the highest output power for that channel. When the reported SAR of a required test
channel is > 1.45 W/kg, SAR is required for all three RB offset configurations for that required
test channel.

2) QPSK with 50% RB allocation

The procedures required for 1 RB allocation in 1) are applied to measure the SAR for

QPSK with 50% RB allocation.
3) QPSK with 100% RB allocation

For QPSK with 100% RB allocation, SAR is not required when the highest maximum output
power for 100 % RB allocation is less than the highest maximum output power in 50% and 1
RB allocations and the highest reported SAR for 1 RB and 50% RB allocation in 1) and 2) are
< 0.8W/kg. Otherwise, SAR is measured for the highest output power channel; and if the

reported SAR is > 1.45 W/kg, the remaining required test channels must also be tested.

9.5. 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
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SAR measurement, according to a fixed modulation and data rate. The same data pattern should

be used for all measurements.

9.6. Power Drift

To control the output power stability during the SAR test, DASY4 system calculates the power drift
by measuring the E-field at the same location at the beginning and at the end of the measurement
for each test position. These drift values can be found in Section 14 labeled as: (Power Drift [dB]).

This ensures that the power drift during one measurement is within 5%.
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10.Area Scan Based 1-g SAR

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

discriminate between distinctive peaks and scattered noisy SAR distributions from area scans.

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

10.2 Fast SAR Algorithms

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

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

In the second step, the same research group optimized the fitting algorithm to an Polynomial fit
whereby the frequency validity was extended to cover the range 30-6000MHz. Details of this

study can be found in the BEMS 2007 Proceedings.

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

11.1. Manufacturing tolerance

Table 10.1: GSM Speech

GSM 835
Channel Channel 251 Channel 190 Channel 128
Maximum Target
335 335 33.5
Value (dBm)
PCS 1900
Channel Channel 810 Channel 661 Channel 512
Maximum Target
29.5 29.5 29.5
Value (dBm)
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Table 10.2: GPRS (GMSK Modulation)
GSM 850 GPRS
Channel 251 190 128
Maximum Target
1 Txslots 33.5 33.5 33.5
Value (dBm)
Maximum Target
2 Txslots 32.5 32.5 32.5
Value (dBm)
Maximum Target
3 Txslots 31.0 31.0 31.0
Value (dBm)
Maximum Target
4 Txslots 30.0 30.0 30.0
Value (dBm)
GSM 1900 GPRS
Channel 810 661 512
Maximum Target
1 Txslots 29.5 295 295
Value (dBm)
Maximum Target
2 Txslots 28.5 28.5 28.5
Value (dBm)
Maximum Target
3 Txslots 27.0 27.0 27.0
Value (dBm)
Maximum Target
4 Txslots 26.0 26.0 26.0
Value (dBm)
GSM 850 EGPRS
Channel 251 190 128
Maximum Target
1 Txslots 27.5 27.5 27.5
Value (dBm)
Maximum Target
2 Txslots 26.5 26.5 26.5
Value (dBm)
Maximum Target
3 Txslots 25.0 25.0 25.0
Value (dBm)
Maximum Target
4 Txslots 24.0 24.0 24.0
Value (dBm)
GSM 1900 EGPRS
Channel 810 661 512
Maximum Target
1 Txslots 25.5 255 255
Value (dBm)
Maximum Target
2 Txslots 24.5 24.5 24.5
Value (dBm)
Maximum Target
3 Txslots 23.0 23.0 23.0
Value (dBm)
Maximum Target
4 Txslots 22.0 22.0 22.0
Value (dBm)
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Table 10.3: WCDMA

WCDMA Band Il
Channel Channel 9262 Channel 9400 Channel 9538
Maximum Target
23.0 23.0 23.0
Value (dBm)
Table 10.4: HSDPA
WCDMA Band Il
Channel 9262 9400 9538
Maximum Target
1 22.5 22.5 22.5
Value (dBm)
Maximum Target
2 22.5 22.5 22.5
Value (dBm)
Maximum Target
3 22.5 22.5 22.5
Value (dBm)
Maximum Target
4 22.5 22.5 22.5
Value (dBm)
Table 10.5: HSUPA
WCDMA Band Il
Channel 9262 9400 9538
Maximum Target
1 22.5 22.5 22.5
Value (dBm)
Maximum Target
2 22.5 22.5 22.5
Value (dBm)
Maximum Target
3 22.5 22.5 22.5
Value (dBm)
Maximum Target
4 22.5 22.5 22.5
Value (dBm)
Maximum Target
5 22.5 22.5 22.5
Value (dBm)
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Table 11.6: WCDMA

WCDMA Band V
Channel 4233 4182 4132
Maximum Target
24.5 24.5 24.5
Value (dBm)
Table 11.7: HSDPA
WCDMA Band V
Channel 4233 4182 4132
Maximum Target
1 24.0 24.0 24.0
Value (dBm)
Maximum Target
2 24.0 24.0 24.0
Value (dBm)
Maximum Target
3 24.0 24.0 24.0
Value (dBm)
Maximum Target
4 24.0 24.0 24.0
Value (dBm)
Table 11.8: HSUPA
WCDMA Band V
Channel 4233 4182 4132
Maximum Target
1 24.0 24.0 24.0
Value (dBm)
Maximum Target
2 24.0 24.0 24.0
Value (dBm)
Maximum Target
3 24.0 24.0 24.0
Value (dBm)
Maximum Target
4 24.0 24.0 24.0
Value (dBm)
Maximum Target
5 24.0 24.0 24.0
Value (dBm)
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Table 10.7: WiFi

WiFi 802.11b
Channel Channel 1 Channel 6 Channel 11
Maximum Target
10.5 10.5 10.5
Value (dBm)
WiFi 802.11g
Channel Channel 1 Channel 6 Channel 11
Maximum Target
8.5 8.5 8.5
Value (dBm)
WiFi 802.11n 20M
Channel Channel 1 Channel 6 Channel 11
Maximum Target
8.5 8.5 8.5
Value (dBm)
Table 10.8: Bluetooth
Bluetooth
Channel Channel 0 Channel 39 Channel 78
Maximum Target
7.5 7.5 7.5
Value (dBm)
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11.2. GSM Measurement result

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

Frequency Conducted Power (dBm)
Channel Channel Channel
GSM835 251(848.8MHz) 190(836.6MHz) 128(824.2MHz)
33.40 33.14 33.45
Channel Channel Channel
GSM1900 810(1909.8MH2z) 661(1880MH2z) 512(1850.2MH2z)
29.41 29.15 29.14
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Table 10.4: The conducted power measurement results for GPRS

GSM 835 MHz
GPRS (GMSK) 251 190 128 Calculation 251 190 128
1 Txslot 33.39 33.03 33.45 -9.03dB 24.36 24.00 24.42
2 Txslots 32.17 31.96 32.29 -6.02dB 26.15 25.94 26.27
3Txslots 30.86 30.62 30.97 -4.26dB 26.60 26.36 26.71
4 Txslots 29.78 29.68 29.87 -3.01dB 26.77 26.67 26.86
GSM 835 MHz
EGPRS (GMSK) 251 190 128 Calculation 251 190 128
1 Txslot 27.30 27.25 27.13 -9.03dB 18.27 18.22 18.10
2 Txslots 26.19 26.10 26.27 -6.02dB 20.17 20.08 20.25
3Txslots 24.88 24.64 24.98 -4.26dB 20.62 20.38 20.72
4 Txslots 23.76 23.71 23.86 -3.01dB 20.75 20.70 20.85
PCS 1900 MHz
GPRS (GMSK) 810 661 512 Calculation 810 661 512
1 Txslot 29.23 28.95 28.97 -9.03dB 20.20 19.92 19.94
2 Txslots 28.15 28.06 28.23 -6.02dB 22.13 22.04 22.21
3Txslots 26.90 26.82 26.99 -4.26dB 22.64 22.56 22.73
4 Txslots 25.83 25.75 25.93 -3.01dB 22.82 22.74 22.92
PCS 1900 MHz
EGPRS (GMSK) 810 661 512 Calculation 810 661 512
1 Txslot 25.02 25.10 24.76 -9.03dB 15.99 16.07 15.73
2 Txslots 24.02 23.85 24.17 -6.02dB 17.97 17.83 18.15
3Txslots 22.79 22.71 22.85 -4.26dB 18.53 18.45 18.59
4 Txslots 21.73 21.73 21.73 -3.01dB 18.72 18.72 18.72

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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11.3. WCDMA Measurement result

Table 10.11: The conducted power for WCDMA Band Il

WCDMA Band Il Result (dBm)

Channel 9538

Channel 9400

Channel 9262

Mode ARFCN
(1907.6MH2z) (1880MH2z) (1852.4MH2z)

WCDMA RMC 22.71 22.55 22.44
1 22.17 22.23 22.19

2 22.38 22.42 22.41

HSDPA

3 22.19 22.19 22.24

4 22.42 22.39 22.26

1 22.15 22.24 22.17

2 22.39 22.44 22.42

HSUPA 3 22.20 22.19 22.22
4 22.41 22.39 22.38

5 22.19 22.20 22.18

WCDMA Band V Result (dBm)
Channel 4233 Channel 4175 Channel 4132
Mode ARFCN
(846.6MHZz) (836.6MH2z) (826.4MH2z)

WCDMA RMC 24.45 24.03 24.30
1 23.78 23.74 23.80

2 23.89 23.86 23.91

HSDPA

3 23.81 23.79 23.83

4 23.94 23.91 23.94

1 23.80 23.77 23.79

2 23.95 23.93 23.88

HSUPA 3 23.79 23.81 23.76
4 23.93 23.85 23.89

5 23.75 23.76 23.81

Note: HSDPA/HSUPA body SAR are not required, because maximum average output power of
each RF channel with HSDPA/HSUPA active is not 1/4 dB higher than that measured without
HSDPA/HSUPA and the maximum SAR for WCDMA850 and WCDMA1900 are not above 75% of

the SAR limit.
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11.4. Wi-Fi and BT Measurement result

Table 10.12: The conducted power for Bluetooth

GFSK

Channel

ChO (2402 MHz)

Ch39 (2441MHz)

CH78 (2480MHz)

Conducted Output
Power (dBm)

1.00

5.79

2.61

n /4 DQPSK
Channel Cho0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
1.87 6.68 3.36
Power (dBm)
8DPSK
Channel Cho0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)

Conducted Output
Power (dBm)

2.27

7.03

3.82

BLE

Channel

ChO (2402 MHz)

Ch12 (2426MHz)

CH39 (2480MHz)

Conducted Output
Power (dBm)

-10.13

-5.37

-8.79

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

10mwW.

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(GHz)/x] W/kg for test separation distances < 50 mm;
where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

SAR head value of BT is 0.234W/Kg. SAR body value of BT is 0.117W/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 12.77 12.42 12.55 11.95

6 12.52 12.22 12.42 12.04

11 11.51 11.37 11.26 11.01

802.11g (dBm)

Channel\data rate 6M oM 12M 18M 24M 36M 48M 54M
bps bps bps bps bps bps bps bps

1 14.83 | 14.72 | 14.70 | 1456 | 14.62 14.68 14.42 | 14.36
1498 |14.82 |14.86 | 14.77 | 14.65 14.71 1453 | 14.48

11 14.02 [13.99 |13.94 (1396 | 13.85 13.89 13.60 | 13.55

20M 802.11n (dBm)

Channel\data rate MCSO [ MCS1 | MCS2 | MCS3 | MCS4 [ MCS5 [ MCS6 | MCS7

1 14.92 14.81 14.76 1473 (1470 |14.62 |14.42 | 14.36

6 15.19 15.02 15.03 15.11 1486 |14.96 |14.62 | 14.67

11 1434 |(14.21 14.23 14.17 |14.11 14.01 |13.89 | 13.72
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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 10.37 10.21 10.26 10.09

6 10.06 9.91 9.90 9.85

11 8.98 8.76 8.84 8.60

802.11g (dBm)

Channel\ 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
data rate

1 8.02 7.92 7.90 7.95 7.98 7.84 7.65 7.63

6 8.06 7.98 8.01 8.03 7.92 7.85 7.61 7.60

11 7.16 7.06 7.10 7.08 6.95 6.93 6.88 6.85
20M 802.11n (dBm)

Channel\data rate MCSO [ MCS1 [ MCS2 [ MCS3 [ MCS4 | MCS5 | MCS6 | MCS7
1 8.00 7.96 7.98 7.94 7.90 7.83 7.71 7.72
6 8.07 8.00 8.04 7.98 7.95 7.89 7.74 7.76
11 7.28 7.22 7.25 7.20 7.18 7.11 7.04 6.99

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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12.Simultaneous TX SAR Considerations

12.1.Introduction

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

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

12.2. Transmit Antenna Separation Distances

Top Side

Bluetooth/wifi/GPS Antenna V] :: Sub Antenna

HH\“\-._\
©
Right Side Left Side
Main Antenna )
Tl !
- IS
—{ 1171 56,30 Ty
Bottom Side
Length: 144, 0MM ]
Width:72. 0NN Back View
Picture 12.1 Antenna Locations
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12.3.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

® f(GHz) is the RF channel transmit frequency in GHz

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

® The result is rounded to one decimal place for comparison

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)

, ——— *,/ Frequency (GHz) <3.0
(min. test separation distance, mm)

Based on the above equation, Bluetooth SAR was not required:

Evaluation=1.757<<3.0

Based on the above equation, WiFi SAR was required:

Evaluation=3.478>3.0
12.4. 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 Mode | Phantom Ground Left Right Top Bottom
Main Yes Yes Yes Yes No Yes
WLAN Yes Yes Yes Yes Yes Yes
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13.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 5.623
2.4GHz WLAN 802.11 b/g/n 2.45 10 11.22
Table12.2 Simultaneous transmission SAR
Simultaneous Transmission SAR(W/Kg)
. GSM GSM WCDMA | WCDMA LTE LTE BT
Test Position WIFI SUM
850 1900 B Il BV B4 B 17 note
Cheek 0.318 0.251 0.303 0.276 0.520 0.100 0.091 0.234 0.754
eft Tilt 15° 0.212 0.096 0.134 0.220 0.170 0.060 0.059 0.234 0.454
Head ) Cheek 0.425 0.172 0.207 0.476 0.380 0.070 0.055 0.234 0.710
Right Tilt 15° 0.231 0.065 0.103 0.217 0.150 0.050 0.056 0.234 0.465
Phantom Side 0.593 0.368 0.549 0.465 0.800 0.120 0.015 0.117 0.710
Ground Side 0.804 0.761 1.11 0.840 1.09 0.190 0.022 0.117 1.227
Left Side 0.624 0.207 0.203 0.612 0.350 0.050 0.010 0.117 0.741
Body Right Side 0.649 0.102 0.150 0.714 0.140 0.040 0.010 0.117 0.831
Bottom Side 0.105 0.252 0.399 0.137 0.580 0.020 0.000 0.117 0.697
Top Side N/A N/A N/A N/A N/A N/A 0.018 0.117 N/A

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/WCDMA and WiFi<1.6W/kg. So the simultaneous
transmission SAR isnot required for WiFi/BT transmitter.

NOTE: The SAR results of LTE is test in CTTL,Please refer to report
NO. 115741871-SEM01_SAR_Rev0

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

Page Number

Report Issued Date

: 40 of 137
: Sep 09, 2015




ecIT SAR Test Report Report No.: B15D10209-SAR

14.SAR Test Result
14.1.SAR results for Fast SAR

Table 14.1: Duty Cycle

Duty Cycle
Speech for GSM835/1900 1:8.3
GPRS for GSM835/1900 1:2
WCDMA850/1900 and WiFi 1:1

Table 14.2: SAR Values (GSM 835 MHz Band - Head)

Maximum
ArEelEnsy ) Measured ) Measured Reported
] Test Figure allowed Scaling Power
Side » average SAR(19) SAR(19) )
MHz ch Position No. Power factor Drift (dB)
) power (dBm) (Wikg) (W/kg)
(dBm)

836.6 | 190 Left Touch / 335 33.14 1.086 0.293 0.318 0.12
836.6 | 190 Left Tilt / 335 33.14 1.086 0.195 0.212 -0.03
836.6 | 190 | Right Touch / 335 33.14 1.086 0.343 0.373 0.06
836.6 | 190 | Right Tilt / 335 33.14 1.086 0.213 0.231 0.17
824.2 | 128 | Right Touch / 335 33.45 1.012 0.253 0.256 -0.08
848.8 | 251 | Right Touch Fig.1 335 33.40 1.023 0.415 0.425 0.08

Table 14.3: SAR Values (GSM 835 MHz Band—Body)

Maximum Measured
Frequency Mode _ ) Measured | Reported | Power
Test Figure allowed average Scaling )
(number of - SAR(19) SAR(19) Drift
MHz ch i lots) Position No. Power power factor (Wikg) (Wikg) (dB)
: imeslots
(dBm) (dBm) 9 9
836.6 190 | GPRS (4) Phantom / 30.0 29.68 1.076 0.551 0.593 0.12
836.6 190 | GPRS (4) Ground Fig.2 30.0 29.68 1.076 0.747 0.804 -0.13
836.6 190 | GPRS (4) Left / 30.0 29.68 1.076 0.580 0.624 0.05
836.6 190 | GPRS (4) Right / 30.0 29.68 1.076 0.603 0.649 0.17
836.6 190 | GPRS (4) Bottom / 30.0 29.68 1.076 0.0976 0.105 -0.06
824.2 128 | GPRS (4) Ground / 30.0 29.87 1.030 0.651 0.671 0.02
848.8 | 251 | GPRS (4) Ground / 30.0 29.78 1.052 0.756 0.795 -0.00
836.6 190 | EDGE (4) Ground / 24.0 23.71 1.069 0.711 0.760 0.18
Ground
836.6 190 Speech / 335 33.14 1.086 0.482 0.524 0.11
(Headset)

Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.4: SAR Values (GSM 1900 MHz Band - Head)
Maximum
Frequency ) Measured ) Measured Reported
) Test Figure allowed Scaling Power
Side - average SAR(19) SAR(19) ]
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)
1880 661 | Left Touch Fig.3 29.5 29.15 1.084 0.232 0.251 -0.15
1880 661 | Left Tilt / 29.5 29.15 1.084 0.0888 0.096 0.10
1880 661 | Right Touch / 29.5 29.15 1.084 0.159 0.172 -0.08
1880 661 | Right | Tilt / 29.5 29.15 1.084 0.0604 0.065 0.17
1909.8 | 810 | Left Touch / 29.5 29.41 1.021 0.183 0.187 -0.05
1850.2 | 512 | Left Touch / 29.5 29.14 1.086 0.222 0.241 0.04
Table 14.5: SAR Values (GSM 1900 MHz Band-Body)
Maximum Measured
Frequency Mode . , Measured | Reported | Power
Test Figure allowed average Scaling )
(number of » SAR(19) SAR(19) Drift
MHz ch. | ots) Position No. Power power factor Wikg) Wikg) (dB)
- | timeslots
(dBm) (dBm) g g
1880 661 | GPRS (4) Phantom / 26.0 25.75 1.059 0.347 0.368 0.08
1880 661 | GPRS (4) Ground / 26.0 25.75 1.059 0.614 0.650 0.04
1880 661 | GPRS (4) Left / 26.0 25.75 1.059 0.195 0.207 0.13
1880 661 | GPRS (4) Right / 26.0 25.75 1.059 0.0967 0.102 -0.09
1880 661 | GPRS (4) Bottom / 26.0 25.75 1.059 0.238 0.252 0.11
1909.8 | 810 | GPRS (4) Ground Fig.4 26.0 25.83 1.040 0.732 0.761 -0.06
1850.2 | 512 | GPRS (4) Ground / 26.0 25.93 1.016 0.593 0.602 0.10
1909.8 | 810 | EDGE (4) Ground / 22.0 21.73 1.064 0.668 0.711 0.12
Ground
1909.8 | 810 Speech / 29.5 29.41 1.021 0.332 0.339 -0.08
(Headset)
Note: The distance between the EUT and the phantom bottom is 20mm.
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Table 14.6: SAR Values (WCDMA Band Il - Head)
Maximum
Frequency ) Measured ) Measured Reported
) Test Figure allowed Scaling Power
Side - average SAR(19) SAR(19) ]
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)
1880 9400 Left Touch Fig.5 23.0 22.55 1.109 0.273 0.303 0.14
1880 9400 Left Tilt / 23.0 22.55 1.109 0.121 0.134 -0.02
1880 9400 | Right Touch / 23.0 22.55 1.109 0.187 0.207 0.11
1880 | 9400 | Right Tilt / 23.0 22.55 1.109 0.0925 0.103 0.09
1907.6 | 9538 | Left Touch / 23.0 22.71 1.069 0.278 0.297 0.04
1852.4 | 9262 | Left Touch / 23.0 22.44 1.138 0.243 0.276 0.18
Table 14.7: SAR Values (WCDMA Band Il -Body)
Maximum Measured
Frequency Mode . . Measured | Reported | Power
Test Figure allowed average Scaling )
(number of » SAR(19) SAR(19) Drift
MHz ch + lots) Position No. Power power factor Wikg) Wikg) (dB)
0 imeslots
(dBm) (dBm) g g
12.2K
1880 9400 Phantom / 23.0 22.55 1.109 0.495 0.549 -0.05
RMC
12.2K
1880 9400 Ground / 23.0 22.55 1.109 0.867 0.962 0.07
RMC
12.2K
1880 9400 Left / 23.0 22.55 1.109 0.183 0.203 0.16
RMC
12.2K
1880 9400 Right / 23.0 22.55 1.109 0.135 0.150 0.17
RMC
12.2K
1880 9400 Bottom / 23.0 22.55 1.109 0.360 0.399 -0.02
RMC
12.2K
1907.6 9538 RMC Ground Fig.6 23.0 22.71 1.069 1.04 1.11 -0.05
12.2K
1852.4 9262 Ground / 23.0 22.44 1.138 0.970 1.10 0.01
RMC
12.2K Ground
1907.6 | 9538 / 23.0 22.71 1.069 0.988 1.09 0.02
RMC (Headset)
Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.8: SAR Values (WCDMA Band V - Head)

Maximum
Frequency ) Measured ) Measured Reported
) Test Figure allowed Scaling Power
Side - average SAR(19) SAR(19) ]
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)

836.6 | 4175 | Left Touch / 24.5 24.03 1.114 0.248 0.276 0.03
836.6 | 4175 | Left Tilt / 24.5 24.03 1.114 0.197 0.220 0.11
836.6 | 4175 | Right Touch / 24.5 24.03 1.114 0.323 0.360 0.08
836.6 | 4175 | Right Tilt / 24.5 24.03 1.114 0.195 0.217 -0.10
846.6 | 4232 | Right Touch Fig.7 24.5 24.45 1.012 0.471 0.476 0.11
826.4 | 4132 | Right Touch / 24.5 24.30 1.047 0.334 0.350 0.02

Table 14.9: SAR Values (WCDMA Band V —Body)

Maximum Measured
Frequency Mode . . Measured | Reported | Power
Test Figure allowed average Scaling )
(number of » SAR(19) SAR(19) Drift
MHz ch + lots) Position No. Power power factor Wikg) Wikg) (dB)
0 imeslots
(dBm) (dBm) g g

12.2K

836.6 4175 Phantom / 24.5 24.03 1.114 0.417 0.465 0.12
RMC
12.2K

836.6 4175 Ground / 24.5 24.03 1.114 0.710 0.791 0.03
RMC
12.2K

836.6 4175 Left / 24.5 24.03 1.114 0.549 0.612 0.16
RMC
12.2K _

836.6 4175 Right / 24.5 24.03 1.114 0.641 0.714 0.05
RMC
12.2K

836.6 4175 Bottom / 245 24.03 1.114 0.123 0.137 -0.09
RMC
12.2K

846.6 4232 Ground / 24.5 24.45 1.012 0.776 0.785 -0.13
RMC
12.2K _

826.4 4132 RMC Ground Fig.8 24.5 24.30 1.047 0.802 0.840 -0.04
12.2K Ground

826.4 4132 / 24.5 24.30 1.047 0.797 0.835 0.12
RMC (Headset)

Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.10: SAR Values (Wi-Fi 802.11b - Head)
Maximum
A sy ) Measured ) Measured Reported
) Test Figure allowed Scaling Power
Side . average SAR(19) SAR(19) )
MHz ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)
2412 1 Left Touch Fig.9 105 10.37 1.03 0.085 0.088 0.12
2412 1 Left Tilt / 10.5 10.37 1.03 0.0554 0.057 0.13
2412 1 Right Touch / 10.5 10.37 1.03 0.0517 0.053 0.02
2412 1 Right Tilt / 10.5 10.37 1.03 0.0528 0.054 -0.01
Table 14.11: SAR Values (Wi-Fi 802.11b - Body)
Maximum Measured
Frequency _ ) Measured | Reported | Power
Test Figure allowed average Scaling )
B SAR(1g) SAR(19) Drift
MHz ch Position No. Power power factor (Wikg) (Wikg) (dB)
(dBm) (dBm) 9 9
2412 1 Phantom / 10.5 10.37 1.03 0.0141 0.015 0.13
2412 1 Ground Fig.10 10.5 10.37 1.03 0.020 0.021 0.08
2412 1 Left / 10.5 10.37 1.03 0.0053 0.010 0.04
2412 1 Right / 10.5 10.37 1.03 0.0077 0.010 -0.18
2412 1 Bottom / 10.5 10.37 1.03 0.00 0.000 -0.05
2412 1 Top / 10.5 10.37 1.03 0.0168 0.017 0.01
Note: The distance between the EUT and the phantom bottom is 10mm.
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14.2. SAR results for Standard procedure
There is zoom scan measurement to be added for the highest measured SAR in each exposure

configuration/band.
Table 14.12: SAR Values (GSM 835 MHz Band - Head)
Maximum
Frequency ) Measured ) Measured Reported
) Test Figure allowed Scaling Power
Side - average SAR(19) SAR(19) ]
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)
848.8 251 Right Touch Fig.1 335 33.40 1.023 0.415 0.425 0.08
Table 14.13: SAR Values (GSM 835 MHz Band—Body)
Maximum Measured
Frequency Mode _ ) Measured | Reported | Power
Test Figure allowed average Scaling )
(number of N SAR(19) SAR(19) Drift
MHz ch timeslots) Position No. Power power factor (Wikg) (Wikg) (dB)
a imeslots
(dBm) (dBm) 9 9
836.6 190 | GPRS (4) Ground Fig.2 30.0 29.68 1.076 0.747 0.804 -0.13
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 14.14: SAR Values (GSM 1900 MHz Band - Head)
Maximum
Frequency ) Measured ) Measured Reported
] Test Figure allowed Scaling Power
Side - average SAR(19) SAR(19) ]
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)
1880 661 | Left Touch Fig.3 29.5 29.15 1.084 0.232 0.251 -0.15
Table 14.15: SAR Values (GSM 1900 MHz Band—Body)
Maximum Measured
Frequency Mode _ . Measured | Reported | Power
Test Figure allowed average Scaling )
(number of » SAR(19) SAR(19) Drift
MHz ch. timeslots) Position No. Power power factor Wikg) Wikg) (dB)
(dBm) (dBm) g g
1909.8 | 810 | GPRS (4) Ground Fig.4 26.0 25.83 1.040 0.732 0.761 -0.06
Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.16: SAR Values (WCDMA Band Il - Head)
Maximum
Frequency ) Measured ) Measured Reported
) Test Figure allowed Scaling Power
Side - average SAR(19) SAR(19) ]
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)
1880 9400 Left Touch Fig.5 23.0 22.55 1.109 0.273 0.303 0.14
Table 14.17: SAR Values (WCDMA Band Il —-Body)
Maximum Measured
Frequency Mode _ ) Measured | Reported | Power
Test Figure allowed average Scaling )
(number of N SAR(19) SAR(19) Drift
MHz ch timeslots) Position No. Power power factor (Wikg) (Wikg) (dB)
g imeslots
(dBm) (dBm) 9 9
12.2K ]
1907.6 | 9538 RMC Ground Fig.6 23.0 22.71 1.069 1.04 111 -0.05
Note: The distance between the EUT and the phantom bottom is 20mm.
Table 14.18: SAR Values (WCDMA Band V - Head)
Maximum
ArEelEngy ) Measured ) Measured Reported
) Test Figure allowed Scaling Power
Side » average SAR(19) SAR(19) )
MHz ch Position No. Power factor Drift (dB)
) power (dBm) (Wikg) (W/kg)
(dBm)
846.6 4232 | Right Touch Fig.7 24.5 24.45 1.012 0.471 0.476 0.11
Table 14.19: SAR Values (WCDMA Band V -Body)
Maximum Measured
Frequency Mode _ . Measured | Reported Power
Test Figure allowed average Scaling )
(number of » SAR(19) SAR(19) Drift
MHz ch. timeslots) Position No. Power power factor Wikg) Wikg) (dB)
(dBm) (dBm) g g
12.2K
826.4 4132 RMC Ground Fig.8 24.5 24.30 1.047 0.802 0.840 -0.04
Note: The distance between the EUT and the phantom bottom is 10mm.
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Table 14.20: SAR Values (Wi-Fi 802.11b - Head)
Maximum
A sy ) Measured ) Measured Reported
) Test Figure allowed Scaling Power
Side . average SAR(19) SAR(19) )
MHz ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)
2412 1 Left Touch Fig.9 10.5 10.37 1.03 0.085 0.088 0.12
Table 14.21: SAR Values (Wi-Fi 802.11b - Body)
Maximum Measured
Frequency . , Measured | Reported | Power
Test Figure allowed average Scaling )
. SAR(19) SAR(19) Drift
MHz Ch. Position No. Power power factor Wikg) Wikg) (dB)
(dBm) (dBm) g g
2412 1 Ground Fig.10 10.5 10.37 1.03 0.020 0.021 0.08
Note: The distance between the EUT and the phantom bottom is 20mm.
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14.3. SAR results for Scaled Wi-Fi procedure

Table 14.22: SAR Values (Wi-Fi 802.11b Scaled- Head)

Frequency Reported sElzn
Test Actual Duty Maximum Reported
Positi SAR(19) Fact Duty Fact SAR(1g)
osition actor uty Factor
MHz Ch. (W/kg) y 9
(Wikg)
2412 1 Left Touch 0.088 97% 100% 0.091
2412 1 Left Tilt 0.057 97% 100% 0.059
2412 1 Right Touch 0.053 97% 100% 0.055
2412 1 Right Tilt 0.054 97% 100% 0.056
Table 14.23: SAR Values (Wi-Fi 802.11b Scaled- Body)
Scaled
Frequency Reported
Test Actual Duty Maximum Reported
” SAR(1g)
MHz ch. Position (Wikg) Factor Duty Factor SAR(19)
(W/kg)
2412 1 Phantom 0.015 97% 100% 0.015
2412 1 Ground 0.021 97% 100% 0.022
2412 1 Left 0.010 97% 100% 0.010
2412 1 Right 0.010 97% 100% 0.010
2412 1 Bottom 0.000 97% 100% 0.000
2412 1 Top 0.017 97% 100% 0.018

Note: According to the KDB248227 D01, The reported SAR must be scaled to 100% transmission

duty factor to determine compliance at the maximum tune-up tolerance limit.

Note: SAR is not required for OFDM because the 802.11b adjusted SAR<<1.2 W/kg.

East China Institute of Telecommunications

TEL: +86 21 63843300FAX:+86 21 63843301

Page Number

Report Issued Date

149 of 137
: Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

i

BE Keysight Spectrum Analyzer - Swept SA o

ﬁ RF s0f  DC SENSE:INT] ALIGM AUTO 03:11:19 AM Sep 03, 2015 Mark
Marker 1 8,40000 ms Avg Type: Log-Pwr 2 arar
PNO: Wide o 17ig: Videe
IFGain:Low Atten: 20 dB Select Marker
»
1
Ref 10.00 dBm m———]
Normal
| S|
Delta
S|
Fixed>
|
Center 2.437000000 GHz Span 0 Hz
VBW 910 kHz Sweep 20.00 ms (1001 pts) Off
MKR MODE TRC| SCL FUNCTION FURCTION WIDTH FUMCTION WALUE -
1 nnn—mm_ﬁrm——— S ———————————
2 III-II___
4 Properties »
5 =
6 R |
7
g More
I N R

11 !!!_;;—

MSG STATUS

Picture 14.1 Photo of 802.11b Actual Duty Factor

East China Institute of Telecommunications Page Number 150 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

BN Keysight Spectrurm Analyzer - Swept SA SR <
ﬁ RF s DC SENSE:INT ALIGN AUTO 03:13:3% AM Sep 03, 2015 P |( s h
Marker 3 2.28600 ms Avg Type: Log-Pwr e

PNO: Wide —+— 17ig: Video
IFGain:Low Atten: 20 dB

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Center 2.437000000 GHz Span 0 Hz
VBW 910 kHz Sweep 3.000 ms (1001 pts) Mkr—CF

KR MODE TRC| SCL x i FURCTION FURCTIOM WIDTH FUNCTIONVALUE =

Mkr—RefLvi

More
10f2

=k

e ] oTaTI

Picture 14.2 Photo of 802.11g Actual Duty Factor

East China Institute of Telecommunications Page Number 151 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



€ecIT SAR Test Report

Report No.: B15D10209-SAR

ﬁ Keysight Spectrum Anahyzer - Swept 54

RF 00 DC SEMSE:INT|

Matker 3 2.44200 ms
PNO: Wide —#— T1rig: Video
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.437000000 GHz
Res BW 910 kHz VBW 910 kHz

ALIGN AUTO 03:13:26 AM Sen 03, 2']15
Avg Type: Log-Pwr

Mkr3 2.442 ms|
-33.598 dBm

Span 0 Hz
Sweep 3.000 ms (1001 pts)

(1]t} 2244 ms -30.42 dBm

MER MODE TRC| SCL FUNCTION FURCTION WIDTH FUNCTION VELUE =

1 l‘IIIII_TIH_EﬂlTIT.ﬂ—
b N | ]
3 | N [1]¢] 2.442 ms 3358dBm| |

MSG 717

STATUS

Picture 14.3 Photo of 802.11n Actual Duty Factor

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

Page Number 152 of 137
Report Issued Date  : Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

15. 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 = 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 (19)

Frequency ] Test Original SAR First Repeated Reported )
Side o The Ratio
MHz Ch. Position (W/kg) 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.

East China Institute of Telecommunications Page Number 153 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015




SAR Test Report

Report No.: B15D10209-SAR
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Table 14.2: SAR Measurement Variability for Body Value (19g)
Frequency ) o First Reported
Mode(number of Test Spacing Original The
) . Repeated SAR(1g)( ]
MHz Ch. timeslots) Position (mm) SAR (W/kg) Ratio
SAR (W/kg) W/kg)

836.6 190 GPRS (4) Ground 10 0.747 0.747 / 1.00
12.2K

1880 9400 Ground 10 0.867 0.862 / 1.01
RMC
12.2K

1907.6 | 9538 Ground 10 1.04 1.03 / 1.01
RMC
12.2K

1852.4 | 9262 Ground 10 0.970 0.971 1.10 1.00
RMC
12.2K Ground

1907.6 | 9538 10 0.988 0.963 / 1.03
RMC (Headset)

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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16. 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 |07 |07 |o0.2 0.2 o

Hemispherical Isotropy 2.6 R V3 0.7 0.7 1.1 1.1 oo

Boundary Effects 0.8 R NCEE 1 0.5 0.5 )

Linearity 0.6 R NI 1 0.3 0.3 )

System Detection Limits 1.0 R 3 1 1 0.6 0.6 oo

Readout Electronics 0.7 N 1 1 1 0.7 0.7 oo

Response Time 0 R NI 1 0 0 )

Integration Time 2.6 R NEEE 1 1.5 1.5 o

RF Ambient Noise 3.0 R NEREIE 1 1.7 1.7 oo

RF Ambient Reflections 3.0 R NERR 1 1.7 1.7 0

Probe Positioner 1.5 R V3|1 1 0.9 0.9 0

Probe Positioning 2.9 R NI 1 1.7 1.7 o)

Max. SAR Eval. 1.0 R NEREIE 1 0.6 0.6 )

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 V31 1 2.9 2.9 oo

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 NEER 1 2.3 2.3 o0

Liquid Conductivity 5.0 R V3 | 0.64 |0.43 | 1.8 1.2 o

(target)

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

(meas.)

Liquid Permittivity (target) | 5.0 R 3 | 0.6 0.49 | 1.7 1.4 o

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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17.Main Test Instrument

Table 17.1; List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer N5242A MY51221755 Jan 19, 2015 One year
02 | Power meter NRVD 102257

May 13, 2015 One year
03 | Power sensor NRV-Z5 100644,100241
04 | Signal Generator E4438C MY49072044 Jan 19, 2015 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested
06 | Coupler 778D MY48220551 May 13, 2015 One year
07 | BTS E5515C MY50266468 Jan 19, 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

GSM 850MHz Right Cheek High

Date/Time: 2015/8/12

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f = 849 MHz; 6 = 0.929 S/m; &, = 40.788; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM Professional; Frequency: 848.8 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.46, 6.46, 6.46);

GSM 850MHz Right Cheek High/Area Scan (120x70x1):

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

Maximum value of SAR  (Measurement) = 0.436 W/Kkg

GSM 850MHz Right Cheek High/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 7.247 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.532 W/kg

SAR(1 g) = 0.415 W/kg; SAR(10 g) = 0.311 W/kg

Maximum value of SAR  (measured) = 0.435 W/kg

Wikg
— 0.435

— 0.356

0.277

0.197

0.118

0.039 '

Fig.1-1 GSM 850MHz Right Cheek High
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1g/10g Averaged SAR
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SAR;Zoom Scan:Value Along £, X=0, ¥=0 Markers
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Fig.1-2 GSM 850MHz Right Cheek High
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GPRS 850MHz 4TS Ground Mode Middle

Date/Time: 2015/8/12

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 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 (60x100x1):

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

Maximum value of SAR  (Measurement) = 0.804 W/kg

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

Reference Value = 28.03 VV/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.921 W/kg

SAR(1 g) = 0.747 W/kg; SAR(10 g) = 0.561 W/kg

Maximum of SAR  (measured) = 0.782 W/kg

Wikg
— 0.782

— 0.627

0.472

0.317

0.162

0.00751 '

Fig.2-1 GPRS 850MHz 4TS Ground Mode Middle
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1g/10g Averaged SAR
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Fig.2-2 GPRS 850MHz 4TS Ground Mode Middle
East China Institute of Telecommunications Page Number 160 of 137

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

GSM 1900MHz Left Cheek Middle

Date/Time: 2015/8/13

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.379 S/m; & = 39.867; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: GSM Professional; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(4.89, 4.89, 4.89);

GSM 1900MHz Left Cheek Middle/Area Scan (110x70x1):

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

Maximum value of SAR  (Measurement) = 0.267 W/Kg

GSM 1900MHz Left Cheek Middle/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 3.533 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.370 W/kg

SAR(1 g) = 0.232 W/kg; SAR(10 g) = 0.142 W/kg

Maximum of SAR  (measured) = 0.251 W/kg

Wikg
— 0.251

— 0.202

0.152

0.103

0.054

0.00541

Fig.3-1 GSM 1900MHz Left Cheek Middle
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1g/10g Averaged SAR
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Fig.3-2 GSM 1900MHz Left Cheek Middle
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GPRS 1900MHz 4TS Ground Mode High

Date/Time: 2015/8/13

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 GPRS 4TS (0); 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 (60x100x1):

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

Maximum value of SAR  (Measurement) = 0.844 W/kg

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

Reference Value = 8.136 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 1.24 W/kg

SAR(1 g) = 0.732 W/kg; SAR(10 g) = 0.389 W/kg

Maximum value of SAR  (measured) = 0.799 W/kg

Wikg
— 0.799

— 0.640

0.480

0.321

0.162

0.00245 '

Fig.4-1 GPRS 1900MHz 4TS Ground Mode High
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1g/10g Averaged SAR
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Fig.4-2 GPRS 1900MHz 4TS Ground Mode High
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WCDMA Band?2 Left Cheek Middle

Date/Time: 2015/8/13

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.379 S/m; & = 39.867; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: WCDMA Professional;  Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.89, 4.89, 4.89);

WCDMA Band?2 Left Cheek Middle/Area Scan (120x70x1):

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

Maximum value of SAR  (Measurement) = 0.321 W/kg

WCDMA Band2 Left Cheek Middle/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 3.390 VV/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.450 W/kg

SAR(1 g) = 0.273 W/kg; SAR(10 g) = 0.164 W/kg

Maximum value of SAR  (measured) = 0.286 W/kg

Wikg
— 0.286

—0.231

0.175

0.119

0.063

0.00771

Fig.5-1 WCDMA Band2 Left Cheek Middle

East China Institute of Telecommunications Page Number 1 65 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

1g/10g Averaged SAR
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Fig.5-1 WCDMA Band?2 Left Cheek Middle
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WCDMA Band2 Ground Mode High

Date/Time: 2015/8/13

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1908 MHz; 6 = 1.532 S/m; & = 53.199; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: WCDMA Professional;  Frequency: 1907.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71);

WCDMA Band2 Ground Mode High /Area Scan (60x100x1):

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

Maximum value of SAR  (Measurement) = 1.18 W/kg

WCDMA Band2 Ground Mode High /Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 7.057 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.84 W/kg

SAR(1 g) = 1.04 W/kg; SAR(10 g) = 0.542 W/kg

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

Wikg
— 1.171

— 0.940

0.709

0.478

0.248

0.017 '

Fig.6-1 WCDMA Band2 Ground Mode High
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1g/10g Averaged SAR
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Fig.6-2 WCDMA Band2 Ground Mode High
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WCDMA Band5 Right Cheek High

Date/Time: 2015/8/12

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f= 847 MHz; 6 = 0.927 S/m; & = 40.809; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: WCDMA Professional; Frequency: 846.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.46, 6.46, 6.46);

WCDMA Band5 Right Cheek High/Area Scan (120x70x1):

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

Maximum value of SAR  (Measurement) = 0.426 W/Kg

WCDMA Band5 Right Cheek High/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 5.915 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.609 W/kg

SAR(1 g) = 0.471 W/kg; SAR(10 g) = 0.352 W/kg

Maximum value of SAR  (measured) = 0.494 W/kg

Wikg
— 0.494

— 0.405

0.316

0.227

0.139

0.050 '

Fig.7-1 WCDMA Band5 Right Cheek High

East China Institute of Telecommunications Page Number 169 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

1g/10g Averaged SAR
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Fig.7-2 WCDMA Band5 Right Cheek High
East China Institute of Telecommunications Page Number 170 of 137

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

WCDMA Band5 Ground Mode Low

Date/Time: 2015/8/12

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 826.4 MHz; 6 = 0.994 S/m; & = 55.147; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: WCDMA Professional; Frequency: 826.4 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

WCDMA Band5 Ground Mode Low/Area Scan (60x100x1):

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

Maximum value of SAR  (Measurement) = 0.842 W/kg

WCDMA Band5 Ground Mode Low/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 28.86 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.981 W/kg

SAR(1 g) = 0.802 W/kg; SAR(10 g) = 0.615 W/kg

Maximum value of SAR  (measured) = 0.840 W/kg

Wikg
— 0.840

— 0.698

0.556

0.414

0.272

0.130 '

Fig.8-1 WCDMA Band5 Ground Mode Low
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1g/10g Averaged SAR
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Fig.8-2 WCDMA Band5 Ground Mode Low
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WIiFi 802.11b Left Cheek Low

Date/Time: 2015/8/14

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f=2412 MHz; 6 = 1.772 S/m; & = 39.251; 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(4.46, 4.46, 4.46);

WIiFi 802.11b Left Cheek Low/Area Scan (120x70x1):

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

Maximum value of SAR  (Measurement) = 0.0919 W/kg

WiFi 802.11b Left Cheek Low/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 4.844 V//m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.191 W/kg

SAR(1 g) = 0.085 W/kg; SAR(10 g) = 0.042 W/kg

Maximum of SAR  (measured) = 0.0901 W/kg

Wikg
— 0.090

— 0.072
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Fig.9-1 WiFi 802.11b Left Cheek Low
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lg/'10g Averaged SAR
| -

0,048 SAR Zoam ScanValue Aleng Z. X=0, =0 Markers

0.040 \‘\

0,035 \
0030 \
0.026 \
0.020 \
00s \
oD \
0.006 \
oo i

0.005 0.010 0,016 B.020 0.625 o 0.636

Fig.9-2 WiFi 802.11b Left Cheek Low
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WIiFi 802.11b Ground Mode Low

Date/Time: 2015/8/14

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 Ground Mode Low/Area Scan (60x100x1):

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

Maximum value of SAR  (Measurement) = 0.0229 W/kg

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

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

Reference Value = 1.720 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.0390 W/kg

SAR(1 g) = 0.020 W/kg; SAR(10 g) = 0.010 W/kg

Maximum value of SAR  (measured) = 0.0222 W/kg

Wikg
— 0.022

— 0.018

0.013

0.00588
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Fig.10-1 WiFi 802.11b Ground Mode Low
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lg/'10g Averaged SAR
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Fig.10-2 WiFi 802.11b Ground Mode Low
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ANNEX B. SYSTEM VALIDATION RESULTS

835 MHz Head

Date/Time: 2015/8/12

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f = 835 MHz; 6 =0.916 S/m; &, = 41.05; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C
Communication System: CW (0); Frequency: 835 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.46, 6.46, 6.46);

System Validation/Area Scan (40x130x1):

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

Maximum value of SAR  (Measurement) = 2.73 W/kg

System Validation/Zoom Scan(7x7x7)/Cube 0:

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

Reference Value = 54.67 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.55 W/kg

SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.54 W/kg

Maximum value of SAR  (measured) = 2.77 W/kg

Wikg
— 2.767

—2.265
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835MHz Body

Date/Time: 2015/8/12

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f = 835 MHz; 6 = 0.999 S/m; g, = 55.16; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CW 850MHz; Frequency: 835 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

System Validation/Area Scan (60x120x1):

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

Maximum value of SAR (Measurement) = 2.77 W/kg

System Validation/Zoom Scan(7x7x7)/Cube 0:

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

Reference Value = 54.03 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 3.54 W/kg

SAR(1 g) = 2.46 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 2.80 W/kg

Wikg
— 2.795

—2.288

1.780

1.273

0.766

0.258 '
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1900MHz Head

Date/Time: 2015/8/13

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1900 MHz; ¢ = 1.388 S/m; & = 39.67; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C
Communication System: CW (0); Frequency: 1900 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.89, 4.89, 4.89);

System Validation/Area Scan (40x100x1):

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

Maximum value of SAR  (Measurement) = 13.0 W/kg

System Validation/Zoom Scan(7x7x7)/Cube 0:

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

Reference Value = 97.89 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) =9.81 W/kg; SAR(10 g) = 5.22 W/kg

Maximum value of SAR  (measured) = 12.9 W/kg

Wikg
— 12.882

—10.336

7.7n

5.246

2.700

0.155 '
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1900MHz Body

Date/Time: 2015/8/13

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1900 MHz; 6 = 1.526 S/m; & = 53.23; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CW 1900MHz; Frequency: 1900 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71);

System Validation/Area Scan (60x90x1):

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

Maximum value of SAR  (Measurement) = 13.8 W/kg

System Validation/Zoom Scan(7x7x7)/Cube 0:

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

Reference Value = 87.42 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 10.18 W/kg; SAR(10 g) = 5.37 W/kg

Maximum value of SAR  (measured) = 13.0 W/kg

Wikg
—13.032

—10.471

7911

5.351

207

0.231 '
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2450MHz Head

Date/Time: 2015/8/14

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f = 2450 MHz; = 1.81 S/m; &, = 39.12; p = 1000 kg/m>
Ambient Temperature:22.5<C Liquid Temperature:22.5<C
Communication System: CW (0); Frequency: 2450 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.46, 4.46, 4.46);

System Validation/Area Scan (60x70x1):

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

Maximum value of SAR  (Measurement) = 20.4 W/kg

System Validation/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 99.11 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 26.8 W/kg

SAR(1 g) = 13.37 W/kg; SAR(10 g) = 6.38 W/kg

Maximum value of SAR  (measured) = 19.8 W/kg

Wikg
— 19.799

—15.873

11.947

8.022

4.096

0.170 '
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2450MHz Body

Date/Time: 2015/8/14

Electronics: DAE4 Sn1244

Medium: Body 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 1.919 S/m; er = 53.94; 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 (100x100x1):

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

Maximum value of SAR (measured) = 22.99 mW/g

System Validation/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 105.41 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 28.37 mW/g

SAR(1 g) = 13.16 mW/g; SAR(10 g) = 6.23 mW/g

Maximum value of SAR (measured) = 19.8 mW/g

Wikg
— 19.799

—15.873

11.947

8.022

4.096

0.170
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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:

o

Mo wamen] Sansr DASYS

e,

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
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® 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
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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
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 mwW/ 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.

E

2
[0

SAR =
o)

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

East China Institute of Telecommunications Page Number : 86 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015




&

ecIT SAR Test Report Report No.: B15D10209-SAR

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)

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

measurement server.

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
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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 Line Center Line
w2, . w2 w2
s Horizontal |l
E Line ! :
/Horizontal / \
4 Line A Acoustic
A Output
Acoustic B Bottomof mw
Output Handset | | ) B
Bottom of = Y
Handset [ |
.
1'1,-3,;‘"2 wy/2
11/'3,;"'2
W, Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the widthw, 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.

-
=
- =
Us, Do,
g %, @
"’n,u, e
iy o

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.

East China Institute of Telecommunications Page Number 193 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



&

ecIT SAR Test Report Report No.: B15D10209-SAR

'
1ol
o

o

Picture D.5 Test positions for desktop devices
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D.4. DUT Setup Photos

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 41.45 525 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
€=41.5 €=55.2 €=40.0 €=53.3 €=39.2 €=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 Frequency | Permittivity | Conductivity
Probe SN. Liquid name
No. date point € o (S/m)
1 3252 Head 835MHz Nov 15,2014 835MHz 41.03 0.932
2 3252 Head 1900MHz | Nov 15,2014 1900MHz 39.72 1.408
3 3754 Head 2450MHz | Nov 15,2014 2450MHz 39.02 1.789
4 3252 Body 835MHz Nov 15,2014 835MHz 55.11 0.981
5 3252 Body 1900MHz | Nov 15,2014 1900MHz 53.35 1.531
6 3754 Body 2450MHz | Nov 15,2014 2450MHz 53.97 1.950
Table F.2: System Validation Part 2
Sensitivity PASS PASS
Ccw
Probe linearity PASS PASS
Validation
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 Collsboresion with S
Lseeaqe %@

Adg Mo 4| Huoysen Rooad, Hoidien Disricy, Beijing, FE19], Chin ~
Tel: -+ B | 1521046132079 rm:-rm-w.rié;mmg.;m ffnlnh‘ muaﬁamu
Eemel cliietinnl. oh Hpateeswchinatt) en

Client . ECIT u-runamm zu-m-m

Cibgect WEA - SH: 1244 i
Galbration Proced.ire(s) TMC-OS-E41-158

Calbration Procedure for the Data Acquisiion Eleciranics

{DAER)
Callbration dale: October 14, 2014

This calibration Certidcate documenls (he iracsabilty to nalional standards, which raalize tha chyaical units of i
magsurements{Sl). The maasuremants and the uncertainties with confidence probability are given an the fallowing |
pages and ane par of the cedificats.

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

Calibration Equipment usad (MATE critical for calibration)

PFrimary Stendsrda | ow Cal Disdes Calbrated by, Certificata Mo Schedulad Calibration

|
Procass Calibrabor 753 | 18718 01-July-14 (CTTL, No:14X02147) duly-16

|

Hama Funetion Signature

Calibrated by: YuZoagyg AR TestEnginesr % '
Reviewesd by il Dilsnjuan SAR Prajoct Leader .
Approved by, Lu Bingsang Dieputy Direclor of the laboralory i

=TT =] 15 2014
This calibration cedificate shall not be reproducad excepl in full without writken aparoval of the labaratary. |

Cerlilicale Mo Z14-97119 Pags 1 of's
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' L"‘N‘ In CaMabomton with
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A Ko 51 Xueypaen Road, Heedian Districs, Beljisg, 100151, China

Tel: #36-10-62WHETS 200 Fiepe: +86-10-6330453 3-T50M

E~mail: cilbifchinaiilosm e awwn chireiLin
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DO Voltage Messurement: Calibration Faclor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range,

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

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

Cenifleats Mot Z14-97119 Page 20 3
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L m Collsharmtion with -

Adkl: Me 51 Xucyuan Rosd, Haideae District, Bejjing, 100193, Chle

Til: 484 1615046132009 Fas HBE-10-GR308631-2504
E-mail; oxkchinam oom Hop e chiesml o
DC Voltage Measurement
AID - Correarler Resoliulion naminal
High Fange: LGB = RITUN tull rarga = 100D, #3300 W
Low Rangs LGB = Biny, full mnge = A 3y

DAEY maasuremant parsmelars: Auto Zeeo Tiene: 3 sec; Measurng time: 3 sec

I Calibration Factors X ¥ i il

Tﬂh Range i A0G.BTE £0.15% (k=2] | 400.88 = D16% (k=2) | 404, 5804 015% (k=32)
Low H-.-"E“ 10604 + 0.7 (k=2) | 3ATIB4 £ 07% (k=2 | 401532 2 0.T% [e=2)
Connector Angle
Eﬁnmrﬂnghhhnmﬂnm‘f:ﬁm - | A5 47 * |
Cemifieass Mo 1497119 Page 3 af 3
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CALIBRATION LARD RATORT
At Xt o e D, e, 10 i TN cammaron
[Fmesl; liichiratt com M chinsEl oy

Clignt Certificate

Olbject FRI0VE - BN:3252

Calirasion Procedure(s) -

Caliration Proosdunes for Desimatric E-fiald Probes

Calbration data: Mavemiber 04, 2014

This calbration Certificate dosumeants the fraceabiléy to national standards, which realize the physical wnits of
maeasuremanis{Sl). The measuraments and the uncertainiias with confidence probability are given on the folowing
pagas and are part of the canificate.

All calibrafions have baen conduclad in the clossd labaratory facility: an ronment lemperatunezzesn T and
hirmidity<70%,

Calizraion Equipment used (MATE critical for calioration)

Primary Standads ID#  Cal DateCailbeated by, Cerfficale No, Scheduled Calbratien
Power Meter  NRBZ | 101519 D1-Juk 14 {CTTL, Me.J14K02148) Jun-18 _
Power seser NAB-ZE1 | 101847 B1~Juk14 (CTTL, Mo 14%02148) Jun-15 5
Power setsor WRP-ZB1 | 101548 £1-Juk1d (CTTL. Mo HAKE2148) Jun-15 |
ReferanceiDdBAtienuaior | BTSN 12-Dec-12(TME Na.JZ12-867) Dac-14 !
ReferenceaDdBationuatcr | BTIZET 12-De-12(TMEC o2 12-866) Dac-14 . I
Rederence Probe EXIOWVY | SM 3517 26-Aug- 14{SPEAG No EXI-0517_Aug14)  Aug-15 i
DaEd SM13IT 23-Ja0-14 [BPEAG DAEA-1331_Jan1d)  Jan-18
Secondary Slendards IC# Cal Date(Callraled by, Cedtificate Ma)  Scheduied Callbration _
SignakGanaratorMG3T00A | G201052606  Of-Jul-14 {CTTL, No.14x02145) Jun-15 !
Matwrk Analyzer ESO71C | MY48110673  15-Fab-14 (1M, Mo J214-781) Fab15 i
Hama Functicn gnat.ina |
Calbratad by. ¥u Zongying SAR Test Engineer v % iy !
Reviewed by: ¥ Dianyian | BAR Projact Legdes e
Approved by Lu Bingsang Deputy Director of @i laborsiory 1 N

Ipauad: Movember 05, 2014
This calibration earificate shall not be reprecuced excopt in fll without written spprewval of the laboratary.

Cerlificate Mo: £1457118 Pagz 1 of 11
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rﬂ:_i iy i feincrrosion weth

CALIBRATION LABORATORY
Aued: Wi 5 1 Kocpsan Boeuld, Haldian Disiricl, Bejjng, 1191, Chira
Tel: HR- 1 0-GIEMAIE-I00  Fan bl | Q-5
E-amail: ebifectinatilcm Litigstvrvewch inntil o
Glogsary:
T5L tissue simulating liquid
MORM:wyz sensilivily in free space
GorvF sansitivily in TSL 7 MORM: .2
DCP dipde comprassion poind
CF raat Fastor [1/duly_eycle) of te RF signal
a8 CD modulation dependant lineerzation parameters

Polarization & & rotation arcund probe axs

Paolartzation B B refation araund an axis thad is in the plane noral o probe axis (a1 measurament center), i

8=0 s normial 1o probe axia

Connectar Angle  information used in DASY systam to align probe senaar X to the robal coordinate aysbam

Calibration is Performed According to the Fellowing Standards:

a) |EEE Sid 1528-2013, IEEE Recommended Pracice for Delermining the Peak Spafial-Averagad
Specific Absorption Rate (5AR) in the Human Head from Wirsless Communications Devices:
Measurament Technigues®, June 2013

b} IEC §2208-1, “Procedura o messure te Specific Absorplion Rale [SAR) for hand-held devices used
in diase praxdmity fo the ear (freguency renge of 300MHz 1o 3GHz)", February 2005

Mathods Applied and Interpretation of Parameters:

o NORM: 2 Assessed for E-field polarization B=0 (FSB00MHZ in TEM-pall; £ 1800MHz: weveguide).
NORM:y z are only intermediabe values, e, the uncertainties of NORM: Y,z does not eflecl the
£ sl uncartainty ingide TSL (see balow CarmvF),

= NORM{x kz = NORM: . 2° frequency_respanss (see Frequency Response Chart), This
Inearization is implemantad in DASY4 software versions |ater than 4.2. The uncertairty of the
frequency reaponge is included in the stated uncertaindy of CorvF

= OGPy yz DCP are numerical lineanzation paramedens sssessed based an ibe dala of power sweap
[ne uncertainty required). DCF does not dapend on fragquancy nor madia.

= PAR: PAR i the Peak bo Average Ratio thad is not calibrated but determined basad on the sigral
charactenstics.

*  Axpr Beyd Ge o VRY, y znB G are numerical inearization parameters assessed basad on the
diala of power sweep for specilic moduladion signal. The parameters do net fepend on frequency nor
madia. VR s the meximum callbration range exprassed in RUS valtage across the diade.

w  Con® and Bowndary Efect Peramesters: Assesssad in llal phantom using E-field (or Temperalure
Transfer Slandard for FSBIOMHE) and inside waveguida using analytical fiald districutions based on
poaer massaments for f =300MHz. The same selups are used for assessment of the parameters
applied for boundary compansation (alpha, dapth) of which bpical uncarisinty valued are givan.
Thess paramelers are used in DASYS software to improve probe acouracy close o the boundary.
Thie sansithity In TSL comespands lo NORM:,y,=* Comd whareby the uncertainty cormesponds to
that given for ConvF A frequency dependent CaorvF le used in DASY wersion 4.4 and highar which
aliows exdending the validity from+S00MHz o1 DOMHz.

= Spherical isofropy (30 dewalion fam isolrapy), in a feld of low gradiants realized wsing & flat
phantom exposed by & patch antenna.

s Sangor Offsed The sensor offsef cormespends to the offset of vinwal messuwrement center rom fhe
probe tp (on probe axis). Mo boleranss reguired,

«  Comnactor Angla: The engle is assessed using the infarmation gaired by delermining the NOSM
[na uncertainty requined),

Certiflcats Mo Z14-97118 Prge 2ol 11

East China Institute of Telecommunications Page Number 1102 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



=

ecIT SAR Test Report Report No.: B15D10209-SAR

Adet Wau 81 Kuiyuer Road, Haidies Disrice, Baging. 100191, Chise
Ted: +EG-IN-RANHAI-2000 Fum: #8106 (M6 -250M
Erruil; ctikickinsl com [HtipAweas chingiil on

Probe ES3DV3

SN: 3252

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

{Maie: non-compatible with DASY2 systom!)

Cerfificab: Mo: Z14-57118 Page 3 af 11
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rj;i{ In Cofishomicn wits

CALIBRATION LABORATORYT

Aud B 5| Kuspem Road, Haddin Tisirict, Bei|lng, 108191, Ching
Tel: R IEIIMEEI-BITE Py B HHGERGI-20
E-panil: et Eich iemit] oo Bt {forwrmsshined.co

DASY — Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parametars

. | sansorx Sensor ¥ SonsorZ | Unoik=z)
| WarmiaVirvimy’) 129 136 1.33 +10.8%

[pepmyv® w21 | 1013 102.3

Modulation Calibration Parameters

[i][a] [ communication A a8 e a] T ?E | Une®
System Name dB | @BV | dB my | ik=2)
o ow A |00 Je0 (1.0 [000 2918 2% |
¥ |00 o0 1.0 7049
z (oo o0 1.0 EET

The reported uncertainty of measuremeant is stabed as the standard uncertainty of
Measurement mulliplied by the coverage factor k=2, which for a nomal distribution
Corresponds o & cowerage probabilty of approximately B5%.

* The uncertainties of Marm X, ¥, Z do nof afiect the E*-field uncertainty insioa T5L {see Page § and Page 6.
B Mumerical Iineanzation parameder; uncertamty nat required.

hUI‘MBII‘lH \5 detarmined using the max. devialion from lingal response apphying rectangular distnbution
and i axpressad for the eguare of the fleld valusa.

Certificate Mo: 21497118 Page d of 11
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" b Colisbaration it

T s pe a g

CALIBRATION LARORATORY

Akl Mo 51 Xoeyeen Roud, Helion District, Beijing M1, Ching
Teel: = | S0 23 00GT 51079 P <85 L DG1004613- 1504
E-malt ciiligoh el con it mnackinettlon

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media

R . .
o | omtve | Sttt e x | con Y [ comrz | wonae | D Ut
T80 419 | 089 G539 | 658 .56 086 | 114 | +12%
B35 41.5 | 080 E4d5 8,46 6,48 0,44 138 | £13%
80 41.5 097 B.20 620 | G20 | 025 | 182 |+12%
_1?5‘_5 40,1 1.37 524 524 5.24 0.60 1.3 £12%
1900 400 140 | 489 488 488 | 047 | 156 [Z12%
00 | =aa 148 | 505 5.08 605 | 048 | 182 |£12%
2300 8.5 1.67 4.78 478 478 | 0B8 113 [ £12%
) 2450 . 9.2 1.80 4.46 4.46 448 | 050 110 | £12%
2600 g0 1,06 4.28 4.28 428 [ oge [ 08 [ E12%

o Frequancy valifily of =100MHz only applies for DASY w2 and highar (Paga 2), alse 1 s restriciad 5o +50MHLZ. The
unarsinky i the RES of CoryF uncertainty at calbration frequency and the uncertainty forthe indicsied frequancy band.
Fat frequancy balow 3 GHz, the validity of lissws parameters (€ and o can be relaxed to 210'% i koo compansation
formula & applisd i masgursd SAR values. At Iesquencies abeve 3 GHz, the validity of issue parameters [£ and o) s
mstncted o 5%, The uacartainty is the RSS of the ComF uncartainty for indicaled tangst tissue pammaters,

“ ipha'Depth are detemined during callbration, SPEAG wamanls hat the rermaEning deviation dus to the Boundary
effect afier compensaiion is always kess fan s 1% for reoguancies Below 3 GHZ and below & 2% for e frequencies
between 3-6 GHz at any distance langar than half the probss Sp damebar from e boundary.

Certificate Ba: 21497118 Page s of 11
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Add: Mo 51 Meeyian eal Hildien Dissicy Baging. 130191, Chiae
Tl + M- 10-R2 1R 3-2000 Faz +Rai- TR (MRS -2504

Berual: enikebiinml com Tepativesa chingiilon

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

-
s | mebee | e | comx | conv v [ com 2 [ wpnat | et et |
750 555 0.96 82§ B.25 B2 | 03 | 170 | +12%
38 B6.2 0.497 FrE 637 | D& | 152 | =12%
_aon 550 105 | 613 B.13 613 | 051 | 142 | #12%
1750 | s3e 148 491 | 48 451 | 089 | 135 | =12%
1900 | 533 162 4.71 4.71 471 | b4 | 135 | z12%
00 852 | 1Bz | k3 452 482 | DED | 164 | E12%
zaoo | sx8 | 1B 458 458 | 458 | 083 | 120 | =12%
2450 627 185 | 438 4.2 438 | 081 | 123 |+12%
W|op | s28 | 216 | 435 425 | 425 | 084 | 121 | 12%

E Fraquency valdity of +100MHz anly appliae Tor DASY vi.4 and highed (Page 2), ke il is resfricsed o £50MHz. The
uncertainty i tha RSS of ConyF uncenainty & calbration requency and e uncerainty far te indicabed frequenay band,
F it frequency below 3 GHz, the valdily of Bssus parsmalers (f and &) can ba reased i £10% i liguid compersation
formul is appled fo measured SAR values. A feguencias above 3 OHE, ihe walidity of lisaue parameters [t and o) is
restricted to £5% Tha uncertainty & the RSS of the ComF urcarainty for indicated Erpel Basus paraireiens,
© plphaDiepth ars determined during calbrabon. SPEAG werrants that tha remaining deviabicn due bo the beundary
edffpcl afer compensation s slways less than + 1% for froquencies below 3 GHE and bedow + 2% Ror the Tneduances

betavesan 3-8 GHE al ary detascs larger than half the probe tip damaeter from the boundary

Cerlflents Ke: 21497118 Page s ol Ll
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r[ In Corlabsorasion with
e CALIBRATION LABORATORY
Adid; Mo S0 ueyuan Boad, Hakdien Diswicy, Beging, 1H0191, Chine

Tigh #86e | (-2 HOR1-2078 Faac 165 10-6204631-25 14
E-meal; stiligehmanl o B, chinglil e

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

=
Ll

=
-

[
[

=
=l

Fregquency respcnse (normalized)

: - — - ;
0 500 1000 1600 2000 2500 009

Esd
TEM fIMHz]) e

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

Certiflcate Mo; 21457118 Page 7af 11
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f=600 MHz, TEM

O P ——

CALIBRATION LABDRATORY
Addd; Mo 51 Nueyoun Road, Haidien Disvie Baling 150191, Chire
Tk 06 N2 MH R -0 e Fpzes 00 110 B2AIM 332904
E-nieal: elikiEebiried com Hep:tewwohinatlon

Receiving Pattern (@), 8=0°

f=1800 MHz, R22

|
A0 T T T T T T T
155 105 E L] -] 1 130
= 00MHE  —— BOOMHe  —+— 1800MHZ__ ~ = — F500MHz|

Cortificpe Mo £14-97118

Uncertainty of Axial lsotropy m:mmtﬂ!ﬁ .{l;c::-ﬂ

Page & of 11
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s Colnbscansion vt

CALIBRATION LABDRATDRY
Akl M 51 Nusspgan Bosel, Haidian Disriet, Baiing, 19091, China

Tel +BS-I0AIBHAIEN0  Fax; tR-10GIUMET 200
Eemal: entlTchisanl s Bepsiewchinglila

Dynamic Range f(SAR}zaq)

...... | TTNI

1w ' it 1 il

SAR]mWem | o
| Fenatcompanssted  —e—compensaied
Uncertainty of Linearity Assessment: £0.9% (k=2)
Cemifieais Mo Z14-0711E Fape # of 11
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I Collaboraticn with
CALIBRATION L& o0 AT Ry

A Mo 51 Xuevion Road, Hieldion Districn, Bedjisg, 100090, Cheng
Tel; - M-I DME33.-20T0 Fou: 36 L T3 1 3. 1504

E-mail; caiggichiaetil com g s hitent]. cn
Conversion Factor Assessment

=800 MHz, WGLS R8(H_convF) f=1750 MHz, WGLS R22(H_convF)

| —-rmasand - wmigal |
|

T

Deviation from Isotropy in Liquid

-
=
=

]
oo

00 o0
#% - i 4 ?:#
=00

Al b0 D) L0 0P D 0B 04D R60 G 0
Uncartainty of Spherical lsotropy Assessment: +2.8% {K=2)
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SAR Test Report

Report No.: B15D10209-SAR

CALIBRATION LABDRATORYT

;K09 | Nuepuan Rood, Haldn Ditic, Beifng, HOLR), Chirg
Vol +B8-CIMMATRANTE  Fae +BS-I0-GIIHA11-2501

Hgabrerenshingiil o

@ [ e ——

E~mait cilljfxhingii com

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Other Probe Parameters

Sansor Arrangement

Connector Angle *)

Mechanical Surface Delection Mode

Optical Surface Detection Mode
. Probe Overall Length

Frobe Body Diameter

Tip Length

Tip Diameter

Probe Tip to Sensor X Calibration Point

Probe Tip to Sensor Y Calibration Point

| Probe Tip to Sensor Z Calibration Point

Recommendad Measurament Distance from Surface

Triangu

130.2

enabled

disabie

ITmm

10mm

10mm

4mm

2mm

2mm

2mm

Innrm

Cirtificate Moo 214497118 Page 11 of 11
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ANNEX H. DipoleCalibration Certificate

® I Collabusaticn vith A
Sl
&77rspeag ==

Ad- o 51 Xeewusa Rasd, Haiding Disrict, Botjing, 100191, China e
Tel: VB IEISMERI20TS Fax: +B6-10-52HMESE2004 ey gt GALIBRATION
E-mil cilkmchinatil.com Hugget'waw shimaiila

Client ECIT Cartificate

el =

No: 21487120

Object DIEAGE - BN: 44142

Calibratian Procedure(s) TS E-02-154

Calibration Procedures for dipali walidation kits

Callbration date: Movember 4, 2014

This calibration Cerificats documents the fraceability 10 nafional standarde, which realize the physical units of
measurementsSl). The measurements and the uneartamnties with confidanca probabdity are given on the follawing
pages and are pari of the certificate.

All calibrations hawe bean conducted i the closed laborstory facility: emvireamen! lemperaturs22esyT and
Pumidity<70%.

Calibration Equipment usad (MA&TE crifical for calibration)

ﬂr_na'y S“tﬂndama_ D # Cal Dete{Calibrabed by, Ijurtiﬁcafa Mo ] Sche!:lulad Calbration 1
Power Meder  NRPZ 1019189 01-Juk-14 {CTTL, No.J14X02148) Jun-15
Power sensor  NRP-Z81 | 101547 D1-Jud-14 {CTTL, No.J14X02148) Jun-15
Reference Probe EX30VA | SN 3817 20-Aug-14(SPEAG No. EX3-3617_Aug14) Aug-18
DAE4 S 1331 23-Jan-14 (BPFEAG, DAES-1331_Jani4) Jan-13
Secondary Standards L Cal Date(Calibrated by, Certficate Mo.) Scheduled Calibration
SignalGeneratorMGITO0A | 6201052605  O1-Jul-14 (GTTL, Mo J14X02145) Jun-15
Metwork Ahalyzer ESOTI0 | MY461401123  15-Feb-14 (TMC, Mo JZ14-TE1) Fab-15

— —_ S —_— — |
MNarme Funciion Signalse

Galibrated by: Zhao Jing EAR Tesi Enginser . ﬁﬂ '

Revicwed by: i Digmyuan EAR Projact Leader M‘//

Approved by: Lu Bingsang Deputy Director of e labaratary 1, /

[sgued: Movernir 8, 2014
|_This celibration cerificate shall not be reprodused axept in full without wilten approval of the Iabaratary.

Cerlificaie Mo: Z14-97120 Page 1 ofd
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Adkd M, 51 Kucywan Rowd, Hoidian Districi, Beljing, 100191, Chiza
Tial: +Bs T0-67AM4E33- 2075 Fres; +RE- 1061332504

B-muml: ol chinatil som Hrtpatwwwchinalilon
Glossary:
TsL tissue simulating Bguwid
SonvF sensitivity in TSL f NORMx,y.z
i not apphcable or not measwred

Calibration is Performed According to the Following Standards:

a) IEEE &d 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specilic Absorption Rate [SAR) in the Human Head from Wireless
Communications Devieas: Measurement Technigues®, Juna 2013

b) IEC 62209-1, “Procadura to maasure tha Specific Absompfion Rats (5AR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c} KDBa656E4, SAR Measurement Requirements for 100 MHz to 6 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 the certificate. All figures stated in the cerlificate are valid at the frequency indicated.

«  Anterng Parameters with TSL: The dipale is mounted with the spacsr to position its feed
point exactly balow the center marking of the flat phantom section, with the arms arianted
parallel to the body axis.

+ Feed Point Impedance and Refum Loss: These paramatars are measurad with the dipole
positioned under the guid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loas ensures low
reflzcted power. Mo uncartainty required.

«  Elaclical Dalay: One-way delay betwean the SMA connector and the antenna feed point.
Mo uncertainty reqguired.

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

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

& SAR for nominal TSL parameters: The measured TSL parametars are usad to calculate the
nomingl SAR result.

The reported uncertainly of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribation
Caomesponds 1o a coverage probability of approximataly 95%. |

Certificate Mo: 214-07120 Page 2 of 8

East China Institute of Telecommunications Page Number 1 113 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



@

ecIT SAR Test Report Report No.: B15D10209-SAR

F In Calabarston with
7.5 p e a g
CALIBRATION LARGRATORY

Add: Ho.51 Xuspuan R, Haidian Dstrict, Beifing, 100191, Ching
Tel- 4866236132079 Fan: +86-1 06200460 32504
E-tmail: ctlhfichinmi] com Hiipwver chisall £n

Measurement Conditions
DASY syslem configuralion, 8s far as nat gven on page 1.

DASY Version DASYSE 52881222
Phambom Triple Flat Phamlam &1
Distance Dipole Center - TSL 15 mm with Spacer
_anm;unﬂuﬂmnn o, iy, dz = 5 mim
Frequency . B35 MHz & 1 MHz
Head TSL parameters

The follorsing paramessrs and calcubalicns wars spalisd,
Temparature Parmilltivily Conducthvity
Nominal Head TSL parameters 2200 41.5 0,80 mboim

Measured Head TSL parameters Z20x02 G 408 £6 % 0,862 mbaim % & %

Head THL lemperature change during test|  <1.0°C | - —
SAR result with Head TSL

B4R averaged over 1 cm’ {1 g) of Head TSL Conilica
SAR moasurad - 260 mW input pawer AL N
SAR for nominal Haad TSL paramelers noemalzed to 1W 548 W i £ 20.8 % (k2] | i
BAR averaged over 10 o’ (10 g af Hoad TSL Conditlon :
SAR maasunad 250 m input power 1.57 miW i g -
| AR for nominal Head TSL parameters i nonmwirlw mmmzm.iﬂ{n-z}
Body TSL parameters
Thie Bollowing paramelens and calculstions were .
—mm Parmittivity Coneuctivity

Nominal Body TSL parametars | Z.0°C a5z 0187 mhadm i
Measured Body TSL paramatars | mzoz0mC EEALE % 088 mbaim < 8 % :
Bady TSL temperatura change during Iaal| =1.0%C - - f

SAR result with Head TSL

SAR averaged aver 1 ent’ (1 gl of Body TSL Coritien
AR measuned - Z60 MY input poar 2amiilg I
| SAR for nominal Body TGL parameters rarmalized v 1W B.AB MW g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Candiian |
SAR measurad 250 mW inpuk power 1EDmW i g :
ﬂﬁx nominal Bedy TSL paramelsns nomalzad to W | 8.32 m;g't m.mm!u :
Certificate Mo: Z14-97120 Page 1 af N ;
1
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CALIRRATION LABSRATORY

e

Addid- Mo 5| Xugysen Rosl, Heidiim Distriog, Baijing, 100091, Ching

Tal; #hbe | I-GEIE0 52079 Fst} +Ré- | -REIGE 12504
E-maid: cttlgehinaitLeom Hetpotwwwchinaitl.cn
Appendix

Antenna Parameters with Head TSL

Impedanca, fmnsformad to feed point S0.E0- £ 450
Fealisrn Loss - 27.0dB8

Antenna Parameters with Body TSL

Impadance, iransformad o feed point 48 3- 5.50{0

Refum Lass - 23.3d8

General Antenna Parameters and Design

|_Elemricul Delay {one dirgciion) 1.267 e

Adfter long term ues with 100V radiated power. only a slight wamning of the dipalo near the feedpoint can
[ mesaured.

T dipede s mada of etandard semingid coaxial cable. The center conduetor of thi feeding line is directly
cannectéd to the second arm of the dipoie, The antenna is therefore shon-circuited for DiC-signals. On some
of the dipoles, small end caps are added to the dipols anms in grder b impreve matching when loaded
ascconding to the positien s explained in the “Measurement Conditions” paragraph. The SAR dats ane not |
affectad by this change. The sverall dipols length ks efill aceonding Lo the Standard, |
Mo excessive fonce must be applied to the dipole ams, besause thay might band o the aoldened :
connectiong near the feedpoint may ba damaged.

Additicnal EUT Data

Marl.rra-m. rad by . o I . SPEAG ) . _|
Certificale Na: Z14-97120 Page 4ol &
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Adkd: Mo S| Xueyuan Koad, Haklian Dinct, Beyijing, 100191, Chisa

Tl tRE-[-AEIMEIS-20T% o H8G-| (GTIET -2
E-mnll; citl @chinatul e Ftpsuwewchinpitl o
DASYS Validation Report for Head TSL Dt 04112014

Test Loboratory: CTTL, Beijing, Chima

T Dipaede 835 MHz; Type: DE35V2; Serial: DE3ISV2 - SN 44112
Cornmunication Systea: UID 0, OW; Frequency: 835 Mz Duty Cyele: 1:1
Musdium parameters used: = 835 MHz; o= 0.916 S/im; £, = 40.82; p= 1000 kp'm®
Phantom section: Right Section
Meazurement Standard: DASYS (IEEEAEC/ANST CA3,19-2007)

DASYS Configuration:

s Probes EX3DV4 - SM3617; CorvF(96T, 9,67, 9.6T); Calibrated: 2014-08-28;

«  Bensor-Surtace: Zmm (Mechanical Surface Defection)

¢ Electronics: DAE4 Snl331; Calibrgted: 2014-01-23

+  Phantom: Triple Flat Phantom 5,10C; Tvpe: QD 00 P31 CA; Serial: 116111

+  Mensurement SW: DASYER, Version 52,8 (B); SEMCAD X Version 14.6,10 (T331)

System Performance Check at Frequencies above 1 GHe/d=15mm, Pin=250 mW,
dist=20mm (EX-Probe)/Zoom Sean (Ta7x7) (TsTxTWCube (1 Measiement grid:
da=5mm, dy=5mm, dz=5mm

Reference Value = 58.96 Vim; Power Deift = 0.00 4B

Peak SAR (extrapoloted) = 3.69 Wike

SAR( p) = 241 Wik SAR(ID g) = 1.57 Wikg

Maxiroum value of SAR {measured) = 3.090 Wikg

-.29

-0.33

-10.4%

0 dB = 3.0% Wike = 4.9 dBW/ky

Certifieate Moz £14-97120 Page Saf 8
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ﬂ CALIBRATION LABDRATORY
Add: Mo §1 Kuryuan Reoad, Haidian District, Beijing, | 03191, China

Tel: -1 -A2004533- 2079 Fem- +86- 1 (=021 08033-2504
Femail: cttligohinmil com Hip wwr, chinggl en

Impedance Measurement Plot for Head TSL

il = Loy Mag 30,00/ kel @, o00ds [FL om']
3000 HE:N H!.m M=x 17,32 a0 T -.
#o.v0

W, B | |
2000 | : |
L8080 |
1:1.-::1}}\'_
ae.an |
2000 |
3. Bl :

At.00 | !

_%6. 00 ——
FOEN 11 Snith {Reix) Scala 1.0000 [FL pel]
¥l OFF. 00000 MHI BOOELE Q4400 @ A2 BARpET T
-
-

— F 3
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.r/ ."\\
/ y
— C |
i :
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CALIBRATION LABORATORY

Ml Mo 51 Nueyuem Boed, Hubilas Distict, Rejjisg, 100191, China

Tiel; HRE- 10-RTAMG3-20TS Feoa: +H0- | D-G23ME31-2 504
E-mul- cth@ehinat], com HetpTorww.chinattl.on
DASYS Validation Report far Body TS1 Crate: 4,1 1.2014

T'est Laboratory: CTTL, Bcij'ing_ China

DUT: Dipole 835 MHz; Type: DE35V2; Serial: DEISVL - SN: dd112
Communication System: UID &, CW; Frequeney: 835 MH Duty Cycle: 1:1
Medium parameters used: £= 835 MHz 0= 00991 S/m; & = 55.34; p = 1000 kp/m’
Phantom seclion; Center Section
Measuremett Standard: DASYS (IEEETEC/ANST C63,19-2007)

DASYS Configuration:

¢ Probe: EX3DV4 - BN161 T, ConvF(9.48, 945, 9.48); Calibeated: 2004-08-28:

»  Sensor-Surface: 2mm (Mechanbcal Surface Detection)

« Electronics: DAE4 Snl331: Calibraged: 2014-01-23

+  FPhantom: Trigle Flat Phantom 5,0C; Type: QD 000 P31 CA; Serial: [161/1

+  Measurement SW: DASYS2, Version 32,8 (8); SEMCAD X Version 146,10 (7331)

System Performance Check at Frequencies above | GHz/d=1%5mm, Pin=250 m'W,
dist=2.0mm [EX-Probe)/Zowm Sean (Tx7x7) {Tx7x7)Cube 0: Measurerment grid:
dx=3mm, dy=5mm, de=5mm )
Reterence Value = 56.13 Vi, Power Dinft = 0,01 4B

Peak SAR (extrapolated) = 3,57 Wik

SAR(T g) = 2.4 Wik SAR(10 ) = Lib Wikg

Maximum value of SAR [u:n.':lmlmcl] = 3.2 'Jn-'."lq.g

-1.96
-1.93
“5.68

-I.H6

-4.82

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

Certificate Mot Z14-97120 Page Tals
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Add- B 51 Kueysen Rosl, Haidfon District, Bofing, 100151, China
Til: +Ed- | B2 0463 52075 Fix; +B-10-R230MG51-2 504
E-mil cil@chinattl.com Hegze!warwehinalil.cn

Impedance Measurement Plot for Bady TSL

Trl 511 Lo Map 10, 00087 Ref ©.0d0do [Fl oe1]
Rl O L e

A
0, O
0. 00
16.00 |
C.ODOR_

40,00 ] i | !

=58, 06 L - — i
FEH =12 swich (A+jxd Scale A.000u (51 De1]

| sl E3S.00000 MM S8Rl D -5.030 O 34 EERpE
-
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CALIBRATION LARDRATORY %
N ES ¥
248 i KR o i o, 001, i TN camanen
Bl citl Gchinatl com Hetptwww chinsitl ey
Client ECIT ertificate Mo:  Z214-87122

Ciject DriB00E - SM: Bi134

Calibration Proceduras) TMC-05-B-00-1 54

Caalibration Procedures for dipole valdation kils

Calbration date; Novamber 5, 2014

Thie calibration Cerificate decuments the traceabilty to national standirds, which realize the physical unils of
measwemeants(Sl). The measurements and the uncenainties with confidence probability are givan on the following
peges and are part of the cartificats.

Al calibrations have been conducted In the dosed laboratery faclity: emdronment temperatwezesT and
harnidity=<70%.

Caflibration Equipment usad (MATE criical for calbration)

Primary Btandards 1D # Cal Date(Callorated by, Cerfificate No.)  Scheduled Calibration
Power Meter  NFRP2 101818 D1-2ul-14 (GTTL, No.J14X02146) Jn 15
Power sensor NRP-Z1 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun15
Reference Probe EXIDVA | SM 3817 28-Aug-14(SPEAGN0.EX3-3617_Augid) Aug-15
DAE4 SN1331  23-Jan-14 (SPEAG, DAE4-1331_lantd) Jan-15
Secondary Standards | ID# Cal Date(Calibrated by, Cerificate No)  Scheduled Galibration
SignetGeneratorMG37000 | 5201052605 01-Ju-1a (CTTL, Mo J14X02145) Jun-13
Netwirk Aralyzer ES0T1C | MY4B11DETS  15-Feb-14 (TMC, No.JZ14-781) Feb-15
Marme Function Signatura
Cahibrated by: Zhao Jing SAR Tust Enginear £
Raviewsd by: Qi Dlanyusn SAR Project Leader Sk S
Approved by: Lu Bingsang Depuly Dirsctor of the lsboratory .-}q]rh i

Isgued: Movemkdr 3, 2014
This calibration cerificate shall not be reproduced excapt in full withaut written approval of the labaratory.

Certificsie Mo £14-97122 Page | of §
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Add: Mo Xusyein Road, Haldsa Dine, Beljing 103191, Chiis
Teed: e | DA EIRLET 2075 Fem: H80- 1003046332504
E-mail: ctiligchingid com Hetp:Furwew. chinait cn

Glossary:

TEL tissue simulating louid
ConvF gansitivity in TSL/ NORMzx vz
A nct applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “|IEEE Recommended Practice for Determining ihe Peak
Spatial-Averaged Specific Absorption Rate (3AR) in the Human Head from Wireless
Communications Devices: Measuremant Technigues®, June 2013
by IEC G2204-1, "Procedure 1o measure the Specific Absomtion Rate (SAR) For hand-held
devices usaed in close proximity o the ear (frequency ranges of 300MHz to 3GHz)", Fabruary i
2005 |
c) KDBBESSG4, SAR Measurement Reguirements for 100 MHz to & GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o Measwement Conditions; Further defails are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

»  Antonna Paramaters with TSL: The dipole is mounted with the spacer to posifion its feed
point exactly bekow the center marking of the flat phantom section, with the arms ofanied
parallel to the body axis.

« Foed Point impedance and Relwm Loss: These paramaters are measurad with the dipole
pasitionad under the iquid filled phantom. The impedance stated s transformed from the |
maasurement at the SMA connecior to the feed point. The Returm Loss ensures low
reflected power. Mo uncartainty required.

= Electncel Delay: One-way delay between the SMA connector and the antenna feed poirt,
Mo uncertainty reguined.

»  SAF megsured: SAR measured at the stated antenna input power,

«  SAR nomalized: SAR as measured, normalized to an inpul power of 1 W at the antenna
connachor,

¢ SAR for nominal TSL paramelers: The measured TSL paramaters are used o calculate the
nominal SAR result,

The reported uncerainty of measurement i3 stated as the standard uncerainty of
Measurament multipad by the coverage factor k=2, which for a nomal distribution
Comaspands to a coverage probability of approximately 85%.

Certificate Mo 1497122 Page ol k
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Akl Mo 5| Xucywsm Fond, Heridian Distriod, Beljing, 1063151, Chisa

Taal: +R 1002 ET3-20 7 Fre: +RG-10-630460%-2 504
[l citl g chinattl com Empeewen, diinairl g

Measurement Conditions
DASY gystem configuralion, as far as not given on pege 1. _
CASY Varslon DASYED LA R ]
Extrapalation Advenced Exirapetalin T
Phantom Trigle: Flat Phardom 510
Tmmmmur-m 10 mm with Spacer
;n«!.unhnnlmn de dy, dz = & mm
__er 1900 MHz + 1 MHz
Head TSL parameatars
Thea Tollowing parmeters and calciiations wen applied,
Tamparature Permiltivity Conductivity
Momingl Head TSL parameters o oo 1.40 mhaim
Measured Head TEL paramatars {20 0.2)C LT 1.37 mhaim + 6 %
Head TEL temperature shange during test <10 o —
SAR result with Head TSL ]
SAR averaged over 1 cm’ (1 g) of Hoad TSL Condtion ]
SAR measured 250 mW Input power BA5 MW g
S8R Tor nominal Head TSL parameters normaized o TW 40,0 MW g 2 208 % (k=2)
BAR avernged over 10 con” (10 g} of Head TSL Corrdition :
SAR messured 250 M input pawer 545 mW i g
| AR for nominel Head TSL parameters nommaiized (o 1W 0.8 W ig £ 20.4 % (k=2} i
Body TSL parameters !
TIMMWMW calcusions were applied. I
Temperaturs Pommittivity Conductivity
Mominal Body TSL parameters G 533 152mbam | i
Measurod Body TSL parameters @20£02)°C | 54128% | 161 mhams6% | !
Body T5L temparature change during test|  <1.0°C | —_ — |
SAR result with Hoad TSL _ ' i
SAR avoraged aovar 1_cm’ {1 g of Bedy TSL Ceniticn |
SAR measured 250 MW inpedt powar 101 e g :
BAR for norinal Body TSL paramstses nammeized fo 11 40.7 m i £ 20.8 % (k=2) |
SAR averaged ovor 10 e |1¢g£|nufm|-m Canditian i
 SAR measured 2500 iV iNpL Pl A0 mi i g i
SAR for naminal Body TEL perameters nommalized to W 213 mW g £ 20.4 % (=3}
Certificate Now 21467122 Page 3af 8 .
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Audid: M, 31 Kuspusn Boed, Heidisn Destrict, Being, 100051, Chins
Tel: #36-10-63304031-2079 Fax: #E-10-425040633 2504
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Appendix

Antenna Parameters with Head TSL

Impedarcs, ranetormad to feed poird 54.10+6.040
Ratem Loss - 23,708

Antenna Parameters with Body TSL

Impadance, transformed 1o Tead paint 43,60+ B &4|0

Beum Lose -23.508

General Antenna Parameters and Design

| Elecirical Dalay (one dirsctian) 1.304 s

Adter long lerm use with 1006 radiated power, onily a alight warming of the dipole near e feedpoint can
2 measured,

The dipode is mada of standard semirigid coaxial cable. The center conductor of the fesding line is dircthy
connacted to the sacond anm of the dipsle, The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps ane added to the dipole arma in ordar to iImprove matching when loaded
according io the pasition as explained in the "Measurement Condlions” paragraph, The SAR dals are not
affected by this change, The overall dipole length |s still according o the Standard,

Mo excassive foree must be applied to the dipole anms, because they might bend or the scldered
connections near the feadpoint meay be damaged.

Additional EUT Data

'E‘Ihfﬂl:lhmd by . SFEAG
Ceatificats Mo: Z14-97122 Page 4 0f B
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DASYS Validation Repart for Head TSL Date: 05,11.2014
Test Laborstory: CTTL, Beijing, Chinn
DUT: Dipole 1960 MHz; Type: DTMEY2; Serinl: DI900VE - SM: 5d134
Comrmunication System: UID 0, CW; Frequency: 1900 MHz Doty Cyele: 1:1
Medivm parameters used: = 1900 MHz; o = 1365 S/m; & = 39,%2; p = 1000 }cg-'lr:‘
Fhastom section: Fight Section
Mensurement Standard: [DASY 3 (IEEETECSANSI Ca3. 152007
DASY S ComBgnration:

»  Probe: EX3DV4 - SN361T; ConvF(7.9, 7.9, 7.9% Calibrated: 2014-08-28;

v Senzor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Snl1331; Calibrated: 2014-01-23

+  Phantom: Triple Flat Phantom 5,0C; Type: QD 000 P51 CA; Serial: 1161/]

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

System Ferformance Check at Freguencies above 1 GHz/d=10mm, Pin=250 mW,
dist=2.0mm {EX-Probe}Zoom Scan (Tx7x7)(7x7xTWCube 02 Measurement grid:
dx=3mm, dy=3mm, d=5mm

Reference Value = 104.1 Vil Power Didil = <0,02 dB

Penk SAR {extrapolated) = 18,1 Wikg

SAR(L gh =985 Wikg: SAR{10 g} =515 Wikg

Maximum value of SAR (measured) = 14.0 Wik

=13,30
-19.95

-26.60

-13.24

0 dB =153 W/kg = 11.85 dBW/ ke

Certificate No: Z14-07]122 Page saf 8
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Impedance Measurement Plot for Head TSL

Tl 511 Log Mag 15, 0000, e O, oeeaD P11 DET]
Rl P W BT T e e 2 (L]
A0 i

o, 0 1 . | |
1%, 00 i !
10 60 E |
. 000 | i | "
P e i I [ —

-26.06 | H\/,ﬂ_ﬁg

=H DD

b 511 =ik (R4 Doale 10000 [FL pal]
=1 L.P000000 GHI §4.004 0 6. Eb o ms}-ﬂ‘__“ﬁﬁ
P .
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DASYS Valldation Report for Body TSL Chates; 05,1 120004
Test Laboratory: CTTL, Beijing, China
DUT: Dipale 19Mk ME; Type: D1900V2; Serial: D1M0V2 - 8N: 54134
Communieetion System: UID &, W, Frequency: 1900 Mz Dty Cyele: 1:1
Medium parameters used: £= 1900 MHz o = 1511 8m; g,= 54,12; p = 1000 kg/m’
Phantom =ection: Lefl Bection
Mensurement Standard: DASY S (IEEETEC/AMST CR3, 192007
DASYS Configuration:

s Probe: EXIDV4 - SN161T; ConvE(7.58, 7.58, 7.58); Calibeated: 2014-08-28:

s Senser-Surface; 2o (Mechanical Surface Detection)

+  Electremics: DAE4 Sn1331; Calibrated: 2014-01-23

«  Thantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171

+  Measurament SW; DASY 52, Version 52,8 (8); SEMCAD X Version 14.6,10(T331)
System Performanee Cheek st Frequencies above 1 GHe/d=10mm, Pin=250 mW,
disi=2.0mm (EX-Probe)/Zosm Scan (Tx7x7) ($x T 70 Cube (: Measurement grid: |
dx=5mm, dy=3mm, dz=5mm
Reference Value = 9858 Vim; Power Dirift = -0.00 dB
Peak SAR (extrapolated) = 182 Wika
SAR(L g) = 10,1 Wike: SAR(I0 g) = 5.3 Wikg
Maximum value of SAR (mexsured) = 14.5 Wikg

-6.36

-12.71
-19.07
~25.42

=3.78

0dB =156 Wikg = 11.94 dBW/kg

Cerlilicale Mo £14-97122 Page Tol's
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Impedance Measurement Plot for Body TSL

["7¥1 511 Log Hag L5.0000, Re O,0%0d0 [F1 DET]
Bl L T T !
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-2 00 ﬁmvﬂ '
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=5k 00

F Y
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o . 75
Adil: Wo 51 Kusyuen Road, Haldisn Dietriel, Bejing, 100051, China " -.e
Tob B IGIMMENT0 P 8- 0-620046132504 T GALBRATION
Ermail; etk om Hutpedwon chigon |.en
Client ECIT Cortificate Moz~ Z14-87125

Ozt D2450WE - SM: BEE

Calibration Proceduns{s) MO8 E-02-194

Calibration Proseduras for dipole validation kiks
Caltration date: Mevermzer 3, 2014

This calibration Cerlificete decuments the traceability to national standards, which realize the physical units of
maasursments 3l). The measurerments and the uncertainties with confidence probability are given an the fallowing
pages and are part of the cafificate.

Al callbrations have been conductad in the dosed laboratory facdity: ervironment temperstre@z=3T and
humidity<70%.

Calivration Equipment used (METE critical for calbration)

Frimary Standards 5T Cal Date(Calibrated by, Cerfficate Mo} Scheduled Calioration |
Power Mater  NRF2 [ 101918 01-Jul-14 (CTTL, Mo, J14X02145) Jure15
Power sansor NRP-Z31 | 101547 I-dul-14 (CTTL, Mo J14X021 46) Jun-15
Refarance Probe EXIDV4 | SM 3817 28-Aug-14(SPEAG N0 FX3-3517_Augi4) Alg-18
DAEA SN 133 23-Jan-14 (SPEAG, DAE4-1331_lan14) Jan-15
_Secondary Standards I # Cal Dete(Caltrated by, Certificete Mo Seheduled Calibration
SignalGeneratordG37004 | 6201062605  01-Jub14 (CTTL, No.J14X02145) Jun-15 B
MNetwork Anatyzer ESOTIC | MY46110873  15-Feb-14 (TME, NoJ214-781) Fab-15
Hame Fungtion Signature
Callbrated by: Zhaa Jing SAR Tesl Engineer ﬁgj
Reviewad by: Qi Dianyuan SAR Project Leader
Approved by: Lu Bingsong’ Depuly Dirgcior of the laboratony

Issued: Movem 5, ?ﬂ14
This calibration cestificate shall not be reproduced excep! in full without wiitian approval of the laboratory,
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A Ma 51 Kueypan Rosd, Haidm Distict, Baijing, 19091, Chisg
Tiel: +Bdes [D=IEIS 2079 Frgt: + 8- 10T HGR -2 50
E-mail atilg@chinstl com Htptfwww.chinail m

Glossary:

TSL tssue simulating bguid

ComvF senaitivity in TSL / NORMx v,z
N/A not applicable or not maasured

Calibration Is Performed According to the Following Standards:

a) [EEE Std 1528-2013, "IEEE Recommended Pracfice for Determining the Peak
Spatial-Averaged Specific Abscrplion Rate {SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 622051, "Procedure to measune the Spacific Absomption Rate (SAR) For hand-heki
;E'S;FHH used in cloge proximity to the ear (frequancy range of 200MHZ to 3GHz)Y", February

c) KDBBESEES, SAR Measurement Requirements for 100 MHz to § GHz

Additional Documentation:
d) DASYAS Syatemn Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condifions: Further details are avallable from tha Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenne Faramefers with TSL: The dipole is mounted with the spacer fo position its feed
point exactly below the center marking of the flat phantom section, with the arms orientad
parallel to the body axis.

« Fead Point impedance and Refum Loss: These parameters are measured with the dipale
positioned under the liguid filled phantom. The impedance stated is fransformed from the
measuramant at the SMA connector to the fead peint The Return Loss ensuros low
reflected power. No uncertainty reguirad,

» Electrical 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 powar.

«  SAR novmalized: SAR as maasured, normalized to an input power of 1 W at the antenna
connactor

«  SAR for nominal TSL paramelars’ The measured TSL parameters are used to caleulate tha
naminal SAR result

The reported uncerainty of measurement is stated as the standard uncerainty of
Messurement multiplied by the coverage factor k=2, which for a nomal distibution
Corasponds o a coverags probability of approximately 85%
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CALIBRATION LABORATORY

A= M 31 Xy Beed, Heldion D, Begag, 100191, Ching
Tigl: 4= 1-623 (4B 1= 20 Fan; B8 1052 304633-2504

E-msl cul@ehimand com Higpeworw chinaiil.on
Measurement Conditions
DasY uration, a3 Tar &3 not givan on pags 1.
DASY Veraian DaEYaz 52 8.8.1222
éxlmmllnn - Advanced Exhwul;m
Phantom Tt Fiat Phansom 5.1 ) -
Distancs Dipole Center - TSL 10 mm with Spacer
Zoom Sean Resoluion b, dy, dz = & mm
Fraquency EWIMHzi 1 MHz
Head TSL paramoters

Tha follcwing parameters and calculstions were appiled.

Temperature Prermittivity Conductivity
Haminal Head TSL paramelsrs i iz 1.80 mhaim
mmHHIWLMrB (22.040.2}°C A1 £G % 1.84 mhoimi t £ %

Head TEL temperature change during test <1,0°C = —
SAR resull with Head TSL

SAR averaged ovar 1 cr’ (1 g) of Head TSL Candtion
SAR maasured ' 250 mi inpul power 1AEmN i g
SAR for naminal Head T5L. parsmaters | ncemslzadto TW | S84 mW ig £ 20.8 % (k=3)
SAR averaged over 10 ¢’ [10 g) of Head TSL Condilin
S8R messurad 2560 miaV input powear a3 miig
a.hrnnmr.ui I-Ia:atlTﬁI.pamrrﬁBm | normaized o TW H.anﬂm:!uﬁﬁ
Body TSL parameters
Tha Tellotwing pararmeters and calculations wers appled.
Temparature Permitiivity Conductivity
Maminal Bady TEL paramatars 220 527 1.5 mhiim
Measured Body TSL parameters [(220+02)°C Sida8% 1,80 mboim £ 6% |
Body TSL temperature changs curing test|  <1.0°C — -

SAR result with Head TSL

| SAR averaged over 1 cne’ (1 g) of Body TSL Candtion
SAR measured 250 W Inpul poaer 13.1 mil i g
ZAR for nominal Body TSL mm. ) nm'mall;sﬂbni'ﬂ. 51.8 I'I'Il'iu:t!li.l"“hﬂ
SAR pwaragod ower 10 cm' 110 g} of Body TEL Condilion
Sﬁ-ﬂmmm 250wV inpul pavesr BASmWig
SAR for nominal Bodly TSL parameters nommalized to IW | 244 W ig £ 20.4% (ke2) |

Certificate No: 21497125 Page 3ol § R

East China Institute of Telecommunications Page Number 1130 of 137

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



=

ecIT SAR Test Report Report No.: B15D10209-SAR

!T-TE Iy Collakosetian with

CALIBRATION LABORATORY

Aulil: Win 51 Kuayriim Bosd, Heidin Desrict, Bedgig, 1HII%], Ching
Tel: #50-10=52 3046312070 Fax; #Bé= 10=625M651-1904
Email: oitkifichinait]. com Hurpetiwrww hineninl en

Appendix

Antenna Parameters with Head TSL

Impedenca, rensformad 10 feed poirl | 5350+ 6280
Ratum Loss | - d2dB

Antenna Parameters with Body TSL

Impadance, franstormed to fead point 64,200+ a5
Redurn Loss - 22108

General Antenna Parameters and Design

I Elerincsl Dalay {one dirsction) 1032 ns

After long tarm use with 1008 radisted power, anly a slight wanming of the dipsle near the feedpoint can
be measired.

The dipole is mede of standard semirigld coaxial cable. The center conductor of the feeding line s direcily
connectad tz the second amm of Ihe dipoke. The antenna is therefore short-circwied for DG-signals, On some
of the dipoles, emal end caps ang added to the dipole anme in order to Improve meching when oaded
accaording 1o the position as explained in the "Weasuramant Condiions" paragraph, The SAR data are not
affected by this change. The overall dipole length is still accarding 1o the Standard,

Mo excessive force musl be applied fo tha dipole ams, besause they might bend or the soldered
connections near the feedpaint may be damaged.

Additional EUT Data
rManuﬁ-mm—w T CSPEAS ]
Cerlilicale Ma: Z14-971 25 FPage 4 ofa .
i
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Add: Mo 31 Kueyuen Road, Haidian District, Beijing, 100191, Ching

Tal: +B6- 1 1-G2304 0352078 Fro +36-1 16230461 3-2504
E-gail; ctliiivhmail com Hhipefuww, chinsrlon
DARYS Validation Repert for Head TSL Dtz 03,1 1.2004

Test Labseratory: CTTL, Beijmg, China

DUT: Dipele 2450 MHz; Type: D2430Y2; Serial: D2450V2 - 5N: 858
Cormrmumication System: UID 0, CW; Froguency: 2450 MH=Duty Cyele: 1:1
Medium pammeters used: = 2450 MHz: o = 1,842 Sfm; g, = 40.1; p = 1000 kgfn®
Phantom section: Faght Section
Measurement Standard: DASYS (TEEETECSANSI (03, 192107

DASYS Configuration:

+  Probe: EXIDWVA - SN361T; ConvF(7.19, 7.1%, 7.149); Calibrated: 2014-08-28;
« Bensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1331; Calibrated: 2014-01-23
+  Phantom: Triple Flag Phantom 5,10; Type: QI 000 P51 CA; Serial: 116101
»  Measumement SW: DASYS2, Vemion 52,8 (8); SEMCAD X Version 14,610 (73313
System Performance Check ai Frequencies above 1 GHz/d=10mm, Fin=280 m¥Y,
dist=2.0mm (EX-Probel/Zoom Scan (Ta7x7) (SaT7xTpCube 0 Measurement grid:
dbe=5mum, dy=5mm, dr=53mm
Beference Value = 106.9 Vimg Power Drifl = 0002 dB3
Peak SAR (extrapolated) = 27.5 Wik
SAR(1 g = 13,6 Wikgs SAR(10 g) = 633 Wikg
Meotimum value of SAR (measured) = 20.4 Wikg

-4.40
-0.60
-13.241
=17 .81

-22m

dB =24 Wikg = 1310 dBW/ kg

Cerificaie Ma; Z14-97125 Pape 5 of 8
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A Mo 51 Xueyoan Koed, Hesdinm Déssict, Bedjing, 100191, China
Tel: +EE10-A1 463 520179 Pa: +ESIILETHMERE- 2508
Eamal- miligehinatl mom Huzg o chinaitl e

Impedance Measurement Plot for Head TSL

(7l =11 Loq Wag 10. 00007 Ref 0,0o008 [FL ul1_1
e o L T I

5 00
I |
20,00 |

10, D |
0, |

~La, o

=, O |
A, |
=il G, (W |

T T - i ] -
FEE 511 Smith EMj!{’;l Erala 1.808u [ pel)

Fh 24500000 GHr LML 0 GELRO @ 10]-:_!..-1!“' '-\-\_\_\_\_\_\_L

Certifleate Mo: £14-97123 Page ol &

East China Institute of Telecommunications Page Number 1133 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

r\* In Coflsberazinn wih

Add: N 31 Keovuzn Boad, Haldlen Distzict, Beijing, 100191, Chine

Ted: +36-1 (-6 HHA33-2079 P #5102 30443 3- 2504
E-madl; embiehiseti] com Hitp:ifweww chizaill cn
DASYS Validation Report for Rody TSL Dierte: (1211201 4

Tesat Laboratory: CTTT, Hl.xi_unl;, China

DUT: Dipele 2450 MHz; Type: D2450%2; Serial: D2450VE - SN: 858
Commurication System: UID 0, CW; Froquency: 2450 Mz Duty Cyele: 111
Medium parameters used: £= 2450 MHz: @ = 1991 S 6= 51,37 p = 1000 kg'm”
Phantom section: Center Section
Measurement Standard: ASY S (IEERIECIANSECA% 192007

DASYS Configuration:

#  Probe: EX3DV4 - SN361T, ConvF(7.31, 7.31, 7.31); Calibrated: 2014-08-25;

+  Sensor-Surface: 2mm Mechanical Surfice Detection)

& Blectromies: DAE4 8nl331: Calibeated: 2004-01-23

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P31 CA: Serial: 1181/1

+  Measurement 5W: DASYS2, Version 52.8 (B); SEMCAD X Version 14,6, 10{7131)

System Performance Check at Frequencies above 1 GHz/d=10nun, Pin=250 mW,
dist=L0mm (EX-ProbelZoom Sean (TxTx7) (Sa 7T Cube 0 Measurement grid:
dr=3mm, dy=5mm, de=3mm

Reference Value = 1002 Wime Power Dinaft = <0001 4B

Pesk SAR (extrapolated) = 26,6 Wik

SAR(L g)=13.1 Wikg SAR(10 £) = 6.15 Wikg

Miximum value of SAR (measured) = 198 Wikg

:]
— 1

-4 .46

-0.93

-13.39

17,86

-£2.32

0 dB = 198 Wikg = 12.97 dBW/ky
Ceriliople Mo; Z14-97125 Fape 7 of 8
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Impedance Measurement Plot for Body TSL
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Acceptable Conditions for SAR M Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program te
Support FCC Equip Certification

The acceptahle conditions for SAR measurements using probes, dipolkes and DAEs
calibrated by TMC (Telecommunication Metralogy Cemter af 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, 1o support FCC (148, Federal Cammunications (Commission) 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 81 the end of each calendar
year between SPEAG and TMC, TMC shall inform the FOC of any changes or carly
termination to the agreement

2) Only & subset of the calibration services specified in the SPEAG-TMC agresment,
while it remains valid, are applicable to SAR measurements performed using such
equipment tor supporting FCC equipment certitication. 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 calibruted by TMC, are excluded and
cannot be used for measurements to support FCC 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 determination, the applicability of a signal specific
probe calibration for testing specific wirekess modes and tochnobogies (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 W 700 MHz - 6 GHz and provided it is supporied by

the equipment identified in the TMC QA protocol (a separate aitachment 1o 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 4 and DASY 3 or
higher vession systems,

<
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1) The SPEAG-TMC agneement includes specific protocols identified in the following
1o ensure the quality of calibration services provided by TWC under this SPEAG-
TMC Dual-Logs calibration sgreement are equivalent to the calibration services
provided by EPEAG. TWC chall, upan request, provide copies of documentation to
the FOU 1o substantiate program implementation.

a) The Inter-lahoratory Calibration Evaluation (ILCE) stated in the TAMC QA
protoced shall be performed between SPEAG and TWC at least ance every 12
menths. The ILCE acceptance critersa defined m the TMC QA protocel shall be
satiafivnd fine the TV, SPEACG and FOC agresments i remain valil,

Check of Calibragion Certslicate {00 dhall be |:<:r|l.l||r'||.'|] |>_:- SPEAG for all

calibrations performed by TMC, Written confirmation from SPEAG is requined

for TR 1o issue calibration cenificates under the SPEAG-TMC Dual-Logo
calibration progmm. Quarterly reports for all calibrations performed by TMC
uniber thit pragram ane also lsswed by SPEAG,

The calibration equipment and measurement system used by TWC shall be

wigrifled before each calibration service accarding to the specific reference SAR

prabes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
anid within the defined nceeptance criberin specified m the TMO QA protocoel
before each actual calibration can commence. TMC shall mnintain records of the
mensurement and calibration system verification resulis for all calibrations.

Quality Check of Calibration ((CC) centificates shall be performed by SPEAG at

lexst once every 12 months. SPEAG shall visn TMOC facilities 1o verify the

lshorsiory, equipment. applied procedures and plausibility of mndomly selecbed

L]

d

certificates.
A copy of this document, to be updated annually, shall be provided o TMC cluents
that accepl calibration serviees according to the SPEAG-TMC Dunl-Logo calibration
program, which should be presented toa TCB ( Felecommumicarion Certiffcation
Boaly), 1o facilitate FOC equipment approval
TMC shall address any questions rased by s clients or TCBs relating to the SPEAG-
AC Dusal-Logo calibration program and inform the FOC and SPEAG of any critscal
issues.

L]

Thanpe Wit Revised on e 36 1 clarify the spplicabdliny of FME snd Burdled probe callbratiors
sens of K Baland.

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