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1. Test Laboratory

1.1. Testing Location

Company Name: ECIT Shanghai, East China Institute of Telecommunications

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

Postal Code: 200001

Telephone: (+86)-021-63843300

Fax: (+86)-021-63843301

1.2. Testing Environment

NormalTemperature: 18-25C
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 & 4n%

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

Zheng Zhongbin

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
19(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 Il Head 0.303
WCDMA Band Il 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.
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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 (19)

Simultaneous Transmission SAR(W/Kg)
. GSM GSM WCDMA | WCDMA BT
Test Position 850 1900 B I BV WIFI . SUM
Cheek 0.318 0.251 0.303 0.276 0.088 0.234 0.552
Left Tilt 15° 0.212 0.096 0.134 0.220 0.057 0.234 0.454
Head . Cheek 0.425 0.172 0.207 0.476 0.053 0.234 0.710
Right Tilt 15° 0.231 0.065 0.103 0.217 0.054 0.234 0.465
Phantom Side 0.593 0.368 0.549 0.465 0.015 0.117 0.710
Ground Side 0.804 0.761 111 0.840 0.021 0.117 1.227
Left Side 0.624 0.207 0.203 0.612 0.010 0.117 0.741
Body Right Side 0.649 0.102 0.150 0.714 0.010 0.117 0.831
Bottom Side 0.105 0.252 0.399 0.137 0.000 0.117 0.456
Top Side N/A N/A N/A N/A 0.017 0.117 N/A

According to the above table, the maximum sum of reported SAR values for GSM/WCDMA and WiFiis
1.227 W/kg (1g). The detail for simultaneous transmission consideration is described in chapter 12.

Note: Original WCDMA Band IV test results are obtained from the CTTL report and the report No. is
115741665-SEM01_SAR_ReVvO0.
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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: Nol. Haier Road , Hi-tech Zone, Qingdao, China

Telephone: N/A

Contact: N/A
East China Institute of Telecommunications Page Number 19 of 137
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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

Page Number :10 of 137
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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 111 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 802.112ahg
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
technigues or numerical modeling. The standard recommends limits for two tiers of groups,
occupational/controlled and general population/uncontrolled, based on a person’s awareness and ability
to exercise control over his or her exposure. In general, occupational/controlled exposure limits are higher
than the limits for general population/uncontrolled.

6.2. SAR Definition

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

description is as below:

d dw, d  dw
SAR=— (- )= —(—)
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

5T
SAR = ¢(—
)

Where: C is the specific head capacity, OT is the temperature rise and otis 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(ﬂ:::; 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

East China Institute of Telecommunications Page Number : 14 of 137
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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)

East China Institute of Telecommunications Page Number : 15 of 137
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Picture 7-3: Liquid depth in the Flat Phantom (835 MHz Body)

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

Picture 7-6: Liquid depth in the Flat Phantom (2450 MHz Body)
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8. System verification

8.1. System Setup

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

Spacer

3D Prabe positionser

—
“-.._Flakd probe
T s | Flat Phanicm
T
I'\\_ J". .-'I

Dipale

Dir.Coupler

Signal

A
Generator | | —

Picture 8.1 System Setup for System Evaluation

J’.,E::. ' |

Picture 8.2 Photo of Dipole Setup

East China Institute of Telecommunications Page Number : 18 of 137
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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: 250mW

Target value (W/kg) Measured value (W/kQ) Deviation Test
Frequency 109 1g 10g 19 109 1g date
Average Average Average Average Average Average
835 MHz 1.57 241 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 1lg 109 1g 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.

East China Institute of Telecommunications Page Number : 20 of 137
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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 6 In(2)/2 mm for

frequencies of 3 GHz and greater, where 6 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/ff{GHz] ) mm or less but not more than 8 mm. The minimum zoom size of
30 mm by 30 mm and 30 mm for frequencies below 3 GHz. For higher frequencies, the minimum zoom
size of 22 mm by 22 mm and 22 mm. The grip step in the vertical direction shall be ( 8-f[GHz] ) mm or less
but not more than 5 mm, if uniform spacing is used. If variable spacing is used in the vertical direction, the
maximum spacing between the two closest measured points to the phantom shell shall be (12 / f{GHz])
mm or less but not more than 4 mm, and the spacing between father points shall increase by an
incremental factor not exceeding 1.5. When variable spacing is used, extrapolation routines shall be
tested with the same spacing as used in measurements. The maximum distance between the geometrical
centre of the probe detectors and the inner surface of the phantom shall be 5 mm for frequencies below 3
GHz and & In(2)/2 mm for frequencies of 3 GHz and greater, where 6 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 needed.
e) Use post processing( e.g. interpolation and extrapolation ) procedures to determine the local SAR
values at the spatial resolution needed for mass averaging.

9.3. WCDMA Measurement Procedures for SAR

The following procedures are applicable to WCDMA handsets operating under 3GPP Release99, Release
5 and Release 6. The default test configuration is to measure SAR with an established radio link between
the DUT and a communication test set using a 12.2kbps RMC (reference measurement channel)
configured in Test Loop Mode 1. SAR is selectively confirmed for other physical channel configurations
(DPCCH &DPDCHy,), 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:

East China Institute of Telecommunications Page Number 122 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



eciIT SAR Test Report Report No.: B15D10209-SAR
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- ﬁd ﬂed ﬂed M | MPR AG .
test 'BC ﬂd (SF) 'Bc /IBd ﬂhs ﬂeo 'Bed (SP) (codes) | (@B | (dB) | Index e
1 11/15 | 15/15 64 11/15 22/15 | 209/225 1039/225 4 1 1.0 | 0.0 20 75
2 6/15 | 15/15 64 6/15 12/15 12/15 12/15 4 1 3.0 | 2.0 12 67
Pog1:47/15
3 15/15 | 9/15 64 15/9 30/15 | 30/15 4 2 2.0 | 1.0 15 92
Py 47/15
4 2/15 | 15/15 64 2/15 4/15 4/15 56/75 4 1 3.0 | 2.0 17 71
5 15/15 | 15/15 64 15/15 24/15 | 30/15 134/15 4 1 1.0 | 0.0 21 81

9.4. 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) QPSKwith 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
335 335 335
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 325 325 325
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 29.5 29.5
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 I
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 I
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
3 225 22.5 225
Value (dBm)
Maximum Target
4 22.5 225 225
Value (dBm)
Maximum Target
5 225 22.5 225
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 O 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(1909.8MHz) 661(1880MHz) 512(1850.2MHz)
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 I

WCDMA Band Il Result (dBm)

Channel 9538 Channel 9400 Channel 9262
Mode ARFCN
(1907.6MHz) (1880MHz) (1852.4MHz)
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
(846.6MHz) (836.6MHz) (826.4MHz)
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 WCDMAS850 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

10mW.

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

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] ¢ [ ¥ f(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
1483 | 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 | 13.96 | 13.85 13.89 13.60 | 13.55

20M 802.11n (dBm)

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

1 1492 (1481 |14.76 |14.73 |14.70 |[14.62 |14.42 | 14.36

6 15.19 |[15.02 |15.03 | 15.11 14.86 |14.96 |14.62 | 14.67

11 1434 (1421 |14.23 |14.17 |14.11 1401 |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

[
[

g Sub Antenna

Bluetooth/wifil GPS Antenna
-

[

1d4—=

Right Side Left Side

Main Antenna

— - | |
B Y
—~{1171 56,30 ry
Bottom Side
Length: 144. 0NN ]
Width:72. ONM Beck 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)] -
[Nf(GHz)] < 3.0 for 1-g SAR, where

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

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

® The result is rounded to one decimal place for comparison

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)
(GH2z2) threshold(mW)
Bluetooth 241 10 5.623
2.4GHz WLAN 802.11 b/g/n 2.45 10 11.22
Tablel2.2 Simultaneous transmission SAR
Simultaneous Transmission SAR(W/Kg)
Test Position GSM GSM WCDMA | WCDMA WIFI BT SUM
850 1900 Bl BV note
Cheek 0.318 0.251 0.303 0.276 0.088 0.234 0.552
Left Tilt 15° 0.212 0.096 0.134 0.220 0.057 0.234 0.454
Head i Cheek 0.425 0.172 0.207 0.476 0.053 0.234 0.710
Right Tilt 15° 0.231 0.065 0.103 0.217 0.054 0.234 0.465
Phantom Side 0.593 0.368 0.549 0.465 0.015 0.117 0.710
Ground Side 0.804 0.761 1.11 0.840 0.021 0.117 1.227
Left Side 0.624 0.207 0.203 0.612 0.010 0.117 0.741
Body Right Side 0.649 0.102 0.150 0.714 0.010 0.117 0.831
Bottom Side 0.105 0.252 0.399 0.137 0.000 0.117 0.456
Top Side N/A N/A N/A N/A 0.017 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.
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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
WCDMAB850/1900 and WiFi 11
Table 14.2: SAR Values (GSM 835 MHz Band - Head)
Maximum
ALY ) 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 | 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
MH ch . Position No. Power power factor
Z : timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
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.3 295 29.15 1.084 0.232 0.251 -0.15
1880 661 | Left Tilt / 295 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(19g) SAR(19) Drift
MH ch ) Position No. Power power factor
4 - | timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
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 10mm.
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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
MH ch ) Position No. Power power factor
4 : timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
12.2K
1880 9400 RMC Phantom / 23.0 22.55 1.109 0.495 0.549 -0.05
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
MH ch ) Position No. Power power factor
4 : timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
12.2K
836.6 4175 RMC Phantom / 24.5 24.03 1.114 0.417 0.465 0.12
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 / 24.5 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.8 245 24.30 1.047 0.802 0.840 -0.04
12.2K Ground
826.4 4132 / 245 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
FE ey ) 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
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 )
- SAR(19) SAR(19) Drift
MHz ch Position No. Power power factor
. (W/kg) (W/kg) (dB)
(dBm) (dBm)
2412 1 Phantom / 105 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 / 105 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 . SAR(1g) SAR(19) Drift

MH Ch . Position No. Power power factor
Z : timeslots) (W/kg) (W/kg) (dB)

(dBm) (dBm)

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(1g) SAR(19) Drift

MH ch . Position No. Power power factor

z - | timeslots) (W/kg) (W/kg) (dB)

(dBm) (dBm)
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 . SAR(1g) SAR(19) Drift
MHz ch . Position No. Power power factor
: timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
12.2K .
1907.6 | 9538 Ground Fig.6 23.0 22.71 1.069 1.04 1.11 -0.05
RMC
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 14.18: SAR Values (WCDMA Band V - Head)
Maximum
FrEguety ) 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) (Wikg)
(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 N SAR(19) SAR(19) Drift
MH ch . Position No. Power power factor
z : timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
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
FE ey ) 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(1g) SAR(19) Drift
MH ch Position No. Power power factor
z : (Wikg) (Wikg) (dB)
(dBm) (dBm)
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 10mm.
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14.3. SAR results for Scaled Wi-Fi procedure

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

Scaled
Frequency Reported
Test Actual Duty Maximum Reported
. SAR(19)
MHz ch. Position (Wikg) Factor Duty Factor SAR(19)
(Wikg)
2412 1 Left Touch 0.088 100% 100% 0.088
2412 1 Left Tilt 0.057 100% 100% 0.057
2412 1 Right Touch 0.053 100% 100% 0.053
2412 1 Right Tilt 0.054 100% 100% 0.054
Table 14.23: SAR Values (Wi-Fi 802.11b Scaled- Body)
Scaled
Frequency Reported
Test Actual Duty Maximum Reported
. SAR(19)
MHz ch. Position (Wikg) Factor Duty Factor SAR(19)
(Wikg)
2412 1 Phantom 0.015 100% 100% 0.015
2412 1 Ground 0.021 100% 100% 0.021
2412 1 Left 0.010 100% 100% 0.010
2412 1 Right 0.010 100% 100% 0.010
2412 1 Bottom 0.000 100% 100% 0.000
2412 1 Top 0.017 100% 100% 0.017

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.
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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 2 1.45W/kg (~ 10% from the 1-g SAR limit).

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

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

Frequency ) Test Original SAR First Repeated Reported )
Side o The Ratio
MHz Ch. Position (W/kg) SAR (W/kQg) 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.
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€eCIT
Table 14.2: SAR Measurement Variability for Body Value (19)
Frequency ] o First Reported
Mode(humber of Test Spacing Original The
) o 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. | ¢; Ci Std.Unc | Std.Unc | V;
value, Dist. 19 10g . . Vet
+% +9%,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 |02 0.2 o

Hemispherical Isotropy 2.6 R NG 0.7 0.7 1.1 1.1 co

Boundary Effects 0.8 R N 1 0.5 0.5 o)

Linearity 0.6 R N 1 0.3 0.3 o0

System Detection Limits 1.0 R Nt 1 0.6 0.6 )

Readout Electronics 0.7 N 1 1 1 0.7 0.7 00

Response Time 0 R N 1 0 0 oo

Integration Time 2.6 R N 1 1.5 1.5 )

RF Ambient Noise 3.0 R V3|1 1 1.7 1.7 0

RF Ambient Reflections 3.0 R NERRT 1 1.7 1.7 oo

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 NG 1 1 0.6 0.6 o

Test Sample Related

Device Positioning 2.9 N 1 1 2.9 2.9 145

Device Holder 3.6 N 1 1 1 3.6 3.6 5

Diople

Power Drift 5.0 R NE] 1 2.9 2.9 0

Dipole Positioning 2.0 1 2.0 2.0 co

Dipole Input Power 5.0 N 1 5.0 5.0 co

Phantom and Setup

Phantom Uncertainty 4.0 R NG 1 1 2.3 2.3 co

Liquid Conductivity 5.0 R NG 0.64 | 0.43 | 1.8 1.2 co

(target)

Liquid Conductivity 2.5 N 1 0.64 | 0.43 | 1.6 1.1 co

(meas.)

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

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

Combined Std +11.2% | £10.9% | 387

Uncertainty

Expanded Std +22.4 +21.8

Uncertainty % %0
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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; g, = 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/kg

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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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; g = 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

0317

0.162

0.00751

Fig.2-1 GPRS 850MHz 4TS Ground Mode Middle
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12/10g Averaged SAR
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Fig.2-2 GPRS 850MHz 4TS Ground Mode Middle
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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

East China Institute of Telecommunications Page Number 161 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.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

0.0024%

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 Band2 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

0.17%

0.119

0.063

0.00771

Fig.5-1 WCDMA Band?2 Left Cheek Middle
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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; g, = 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
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1g/10g Averaged SAR
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Fig.7-2 WCDMA Band5 Right Cheek High
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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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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);

WiFi 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

0.054

0.036

0.018

9.28e-00¢

Fig.9-1 WiFi 802.11b Left Cheek Low
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lg/'10g Averaged SAR
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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; g = 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

0.00888

0.00444

Fig.10-1 WiFi 802.11b Ground Mode Low
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lg/'10g Averaged SAR
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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/lrn3
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

1.763

1.262

0.760

0.259

East China Institute of Telecommunications Page Number 177 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



eciT SAR Test Report Report No

.- B15D10209-SAR

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/lrn3
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; o = 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

777

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

.91

5.351

2.79

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; 6 = 1.81 S/m; & = 39.12; p = 1000 kg/lrn3
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 O:

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

Reference Value = 99.11 VV/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 O:

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

Reference Value = 105.41 VV/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 AL
At

Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),

AT = Temperature increase due to RF exposure.

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
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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
L Hor1;ontal | !
i Line ! v
]
/I—Ioriz-011tal / \
/ Line A Acoustic

A Output

Acoustic B Bottom of 9 wum

Output Handset m.
Bottom of andse = Y B
/ Handset
—
1'1;bf"2 Wy/2
Wy/2

W, Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

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

handset

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

D.2. Body-worn device
A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a

carry accessory approved by the wireless device manufacturer.

<
2o’
= PR
"
0, B
3 . - %a"’q,. 5

Picture D.4Test positions for body-worn devices

D.3. Desktop device

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

The DUT shall be positioned at the distance and in the orientation to the phantom that
corresponds to the intended use as specified by the manufacturer in the user instructions. For
devices that employ an external antenna with variable positions, tests shall be performed for all
antenna positions specified. Picture 8.5 show positions for desktop device SAR tests. If the

intended use is not specified, the device shall be tested directly against the flat phantom.
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Picture D.5 Test positions for desktop devices
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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 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 1.4 0.306 0.13 0.06 0.18
Preventol 0.1 0.1 \ \ \ \
Cellulose 1.0 1.0 \ \ \ \
Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectric

€=41.5 €=55.2 €=40.0 €=53.3 €=39.2 €=52.7
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95

Parameters

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
CwW
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 Collsboeesion with et e,
T.s p e a g S
= =
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Oyt DHAES - SH: 1244 i
Calbration Procedurs(s) TMC-OS-E-01.168

Callbration Procedure for the Data Acguisiion Flecéranics

{DAEN)
Calibration dats: October 14, 2014

This calibration Certificate documents e traceakilty to national stardards, which raalze the phyaical units of |
massuramants{Sl). The maasuraments and the uncertainties with confidance probability are given an fhe fallawing |
pages and are pan of the cerificains
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Prurni =T,

Calibration Equipment used (MATE critical for calibration)

Frimery Stendsards | e Cal Dite{Calibrated by, Certificata No.) Seheduled Calibration

|
Procass Calibralar 753 | 1971018 09-July-14 (CTTL, Mo 14%02147} July-15

1

Hama Funclion Signartue

Coftraled by: YuZongylg AR Test Engineer % '
Feviewed by i Dienyuan §AR Prajoct Leadar .
Approved by. Lu Bingsang Deputy Direglor of the laboratong i
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A ¢ | scration with
S

A Ko S0 Xuspaen Rowd, Hadian Districs, Beljlag P01, Chin
Tel: #A6-10-62NME15-20 Pt +86- 10-A330463 31504
E-mail: cillpchinatilosm B Ve chiniiLin
Glossary:
DAE data acquisition electronics
Connector angle information usad in DASY system to align probe sensor ¥
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

»  DC Voltage Messurement: Calibration Factor assessed for use in DASY
aystem 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 cantain other
perfarmance test results.

Cemificatz Mo £14-97119 Page 2 of 3
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CALIBRATICN LARGRATORT
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DC Voltage Measurement
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| Catiration Fastors X ¥ ; z
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Adil: Ko, 81 Xueyusm Rosd, Hakdlan Districs, Besjisg, 100181, Chin e TION
T+ N MEE-207% Fu-us.::?u?uﬂm oyl !

[B-rmeel; cxiigichirat].com Huupatwwchinaglon
Cliesnt ECIT Cortifi

Ot ES30V3 - BM:3252

Caliorafion Pracedire{sh B8

Caliration Procedures for Desimatric E-fald Prabes
Calbration date: Movermber 0d, 2014
This callbration Cerlificate dosumends b fraceabilty to nationsl standards, which realize the physical wnits of

measLremanis{Sl). The Measunsments and tha uncertainties with confidence probability are given on the fol owing
pages and are part of the carlificals.

Ml calibrations have boen conducted in the closed labaratery facility: anironment lemperaluieEzes) T and
huarmidity =7 (0%,

Calizrafion Equipment used (MATE critical for caibration)

Prenary Stardards O#  Cal Dele{Calibated by, Carficae Mo} Soheduled Calbraton
Power Metsr  NRPZ | 101979 D1-Juk14 (CTTL, Mo 1402 146) Jun-15 )
Power sensor  NRP-Z91 | 101547 D-Juk 14 {CTTL, N 14072 148) Jun-15 |
Power sersor  NRP-ZBT | 101548 0-Jub14 (CTTL. Ma.14X02 148) Jun-15 !
Referance1DdBAtienualce | BTS20 12-0ee-12[TMC Mo, JE12-887} Dac-14 !
Refesence2DdBAlenusior | BTO2G6T 12-Dec- 12{TMC Mo . L2 12-868) Dac-14 | i
Reference Probe EXIOVS | SN 3817 2B-Aug- 14{SPEAG No EXBIE1T_Augid)  Aug-15 i
a4 SN 133 23-Jan-14 (SPEAG, DAEA-1331_Jan14)  Jan-16 i
Secondary Standends I # Cal Date(Callbrated by, Certificats M) Schedulad Callbration 1
SignakaneratorM 337004 | AZOI0SZR05  01-Jub-14 (GTTL, No.14X02145) Jun-15 i
Natwork: Anslyzar ESO71C | MY48110673 15-Fab-14 (TMG, Np.JZ14-T81) Fab-15 i

Mame Function gnahira |

Calibratad by: fu Zongying SAR Test Engineat % '

Reviawed by: i Cianyaan BAR Projact Lesdes R

Approved by: Lu Bingsang Dieputy Directer of Be lboratory {1 N

inauad: Novermber 05, 2014
This calibration cartficate shall not be reproduced excapt in full without written spproval of the labaraton.

Cerlificate Moz 21357118 Pagz 1ef11
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ﬁ i Colisazesion with

LALIBRATION LABDRATORY

Akd: Wi 81 K ecyan Koo, Huldinn Digiricd, Befing, OS], Chira
Tel: Hif- | C-HIMATE- 0 Fage; ¥ B | -2 0HRR 12404

E-maik etbEetmatilom Higawrrew.chinntil o
Glossary:
TsL fissue simulating liquid
MNORMx w2 sensilivily in fres space
CorvF sansitivity in TSL / MORM:,y.2
CCP dipde compression poini
CF crast factor [ 1iduty_cycle) of the RF signal
ABCD modul alion depandant linesrization parameders

Polarizalion & & rofation arcund probe axis

Polartzaticn 8 A8 redation around an axis thad is in the plane normal bo probe axis (al measurament center), i

8=0 is normal o probe axis

Connectar Angia  Inforrnation used in DASY systam to align probe sensor X to the robal coordingte systam

Calibration is Performad According to the Following Standards:

a) |IEEE S 1528-2013, JEEE Recommended Practice for Delermining the Peak Spafial-Averaged
Specific Absoplion Rade (SAR) in the Hwman Head from Wireless Communications Devices:
Measurament Technigues™, Jupse 2013

b |EC §2208-1, *Procedura 1o messure the Specific Absorplion Rale [SAR) for hand-held devices wsed
in dase praxmity to the ear (frequency ranga of 300MHz to 3GHz)", February 2005

Mathods Applied and Interpretation of Parameters:

o NORM 2 Assessed for E-field polarization B=0 (FSS00MHZ in TEM-call; = 1B00MHz: wavaguide).
NORMy z are only inlermediate valuas, i.e., the uncertainties of NORMxy.z does not affecl the
£ -Reld uncartainty inside TSL (see balow CorvF),

»  NORBTN Kz = NORM ) 2" frequency_respainss (see Frequency Response Chart), This
linearization s implemanted in DASY4 sofftware versions later than 4.2 The uncerainty of the
frequency reapongs is includad in the stated uncertainty of CorvF,

«  DCPw gz DCP ane numerdcal lineanizalion paramedens assessed based an the data of power sweaep
(no uncertainty required). DCP does not depend on frequency nor media

» PAR: PAR is the Peak to Average Ratio that is nof calibrated but determined based on the signal
charactenstica.

o Ax s Bl Cx s VR, gz B.G are numercal inearization parameters assessed basad on the
dila of power sweep for specilic moduladion signal. The parameters do not depend on freguency nor
madia. Y is the mesinum callbration range expressed in RMS valtage across the dioda.

«  Gonw® and Boawndery Effect Perameders. Assessad in llal phantom using E-leld (or Temperalure
Transler Sandard for FSEIOMHEz) ard inside waveguida using analytical fisld distrisutions based an
powar maaswaments for | =800MHz. The same sedups are used for assassment of the parameters
applied for boundary compansation (alpha, dapth) of which typical uncerlainty valued are given.
These paramelers are used in DASYS software to improve prabe acourecy close 1o the boundary.
The sarskhity In TSL comespards o NORM:x,y,z* ComF whareby the uncertainty cormesponds to
that given for ConvF A frequancy dapendent CorvF la uged in DASY version 4.4 and highar which
allaws exdendng the validity fromaS0HE o+ DOMHz,

«  Spherical isofropy (30 dewalion fram isalropy), in a feld of low gradients malized wsing & flat
phantom exposed by & patch antenna.

o Sengor Oel The sensor offsed cormesponds to the offset of virwal messurement cenler Irem the
probe tip (on probe ads). Mo bolerancs reguired,

«  Comnecfor Angla: The engle is assessed using the informatian gaired by determining thi MO
(o uncerainty reguined),

Certiflcans Mo; £14-%7118 Poge 2ol 11
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Ade Mo Sl Kuizuen Road, Haidias [Heric, Baging. 190151, Chise
Tek: RGN MM 12075 Fune 1 =R 12504
Eerruil; coikficbirasl cm [Hitipwew chingilon

Probe ES3DV3

SN: 3252

Calibrated: November 04, 2014

Calibrated for DASY/EASY Systems
{Mate: non-compatible with DASY2 systom?)

Cerfificate Mo: Z14-57118 Page 3 af 11
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CALIBRATION LABCRATOAY

Auld Ha 81 Nuepom R, Hied diwn Timiricd, Beljlng. 102191, Ching
Teb: HR-HLEZIMEEINTE  Pag B LG T 204
Evril: et i@chinal cam Hiigs¥orwrss chirom. co

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameters

[ | Bansor X Sonsor Sensor 2 [Uncik=2y
| Nnnﬂl:p\l'uf["-l'l‘m:f}" 129 1.3 1.33 +10.8%

[pepmvy w21 018 102.3

Modulation Calibration Parameters

uio | Communication [ A B I C D | \-'E | Une®
System Name de dBV | de mwo k=2
0 oW X |00 Jo0 (10 [000 2010 | 422% |
vy |oe oo 10 2049
z (oo o0 10 | #8565

The reported uncertainty of measurement ts sfated as the standard uncerainty of
Measuwement mulliplied by the coverage factor k=2, which for & normal distribution
Commesponds o & coverage probability of approximataly 05%.

* The uncertaingies of Marm X, ¥, Z do not affect the E-fisld uncertainty Insida TSL {s20 Page § and Page 6).
! Humerical Inearization parameier; uncerta ity not requinad.

* Unearsinty |5 detanmined uging the max. daviation from lingar response applying rectangular distibution
and 8 axpressed for e sguara of the fisld valua.

Certificate Mo: 21457118 Page 4ol 11
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* I Collsbarniion wih

CALIBRATION LABORATONY
Adkd: Wa 51 Xuepean Roud, Hddvn District, Beijing, 100101, Ching
Tel: il | St 250605 5 HITY Fuan: +35-| DG I0AT 31504
E-malb ciil jioh maiil cone i

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity N = | Dapth® | Unct.

 [MHz]~ Permtivity {Sim)* ConwF X | ConvF Y | ConvFZ ..I.mm mmi | ez
750 4% | 088 658 | 658 856 | 0686 | 114 |+17%
B35 41.5 | 0.90 E.dd 8,46 G468 0,44 138 | £13%
a0 415 097 810 620 | 620 | 025 | 182 | +12%
L 1TE0 401 1.37 524 5.24 524 | 0BD | 13 [£13%
1800 _ 40._'3 1.40 ) 4.83 4.88 4.88 0.47 156 | £12%
200 | 3848 148 | 508 5.08 605 | 048 | 152 | 1%
2300 ] 1.67 4:?3 478 478 | D.BB 113 | £12%
2450 a2 1.80 .48 4.48 448 | 000 | 140 | £12%
2600 9.0 198 4,26 428 | 428 | 068 | 108 [diew

“ Frequancy validily of =100MHz crly applies for DASY wi2 and higher (Pags 2), alsa | & mstricied i +50MHz. The
uncartainky ie the RES of Comf uncertainty at calbration frequency and the urcertainty for the indicaned frequancy band.
FN.I'FW.IBM balow 3 GHz, the valiity of tizawe parsmeters (e and of san be relaxed o 210% i iguin compansation
faruila & applisd e massured SAR values. Al requencies above 3 GHz, the walidity of tissus parameders (£ and o) s
restncind to 5%, The uncartanty s the RES of he CanvF unoarainy far indicaled tangst tissws naamaters,

“ #iphaDepth are determined durng callbrafion, SPEAG wamants thal the remening deviation dus o the Boundary
waffect afler compensaiion s always less han = 1% for frecuancies Balow 3 GHz and below & 2% jof fe frequencies
bebwsen 36 GHz at any distancn langer than half the probe tip diamedar from the boundary.

Certificate Mo: Z14497118 Frge yof 01
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Add: Mo 51 Xaeyuan lesl Haldien Dissict Baging. 120191, Ching
Tl +16-10-623 046312000 Pz + B I0-RZTHRR 2504
Pl silgbanalam Hapsffvewon chingtilon

DASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

G
f [MHz]" N:l:::v' Em:;ﬂ;? ConvF X | ComvE Y | ConvF 2 | Alpha® m 1":1::' |
750 55,5 0.96 .25 B25 | 625 | 034 | 170 | +13% |
238 E52 047 827 B.27 627 | D44 | 152 | z12%
800 550 105 | 613 613 613 | 051 | 142 | &i2%
| 1750 554 148 491 4.91 491 | oma | 138 | z12%
18300 | ] 1.62 4.71 4.1 4.71 .64 1.35 | +12%
| 200 s32 | 1e | am2 4.62 482 | 050 | 1564 | £12% | |
Zao | sz@ 1.51 450 4.68 488 | 083 | 120 | —12% :
2450 82T 185 | 438 4.38 438 | 081 | 123 | 1% ;
MO0 | 626 | 296 | 425 | 435 435 | o84 | 121 | S12% i

© Fraquenay valdity af $100MHz anly applies for DASY v, 4 and higher (Page 2), ke iL is restristed 1o £50MHz. The

uncertainty & tha R55 of ConvF uncanainty &1 calbration requency and e unceranty far b indicabed frequeny band,
¥ it fraquency selow 3 GHz, the valdiy of Bssus peramelers i and o) can be refaned o £10% if liquid compensation
fermula s appied fo measured SAR walues. A frequancies abova 3 GHE the validiy of lisss parameters [t and o) is

restricied o 25%. The uncertainty is the BSS af the CorF urcertainty for indicated largel tasus paramessns,

“ Apha/Diepth are determined during calbation. SPEAG warmants that tha remaining deviation due b th beundan

effact after cormpeneation is always less than + 1% for frequencies below 3 GHz end below £ 2% for the Trecuanties

batwaan 3-8 GHe al any disbasos e than haif the probe tip diameier from te boundang

Ceriiflems Meg 21497118 Pape daf Ll
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*  In Colabenttion vith

e CALBRATION LABORATORY
Ak Mou 30 Mueyuan Hoad, Hakdlen DHswier, Basjing, 130191, Chine

Tak +8i- 1IR3 12075 Fac 85 106 046372504
Bemreal; stiligchmeill com Hnp s chicaitl g

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

=
L

-
-l
1

o
=
1

o
-l
A

Frequency response [normalized)
e
L

o o
[
L

T T :
1600 2000 2500 2009

Eed
TEM FIMFz] o

(=]
8
g

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

Cerlificate Mo; £14-5T118 Faga 7af 11
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G In Calubossion with

Al; Mo SE ey Boad, Haidien Disriey, Bajing, 130191, Chire
Tk +86- 1062 MM A3 320700 oo + B 110 G403 2514
Eemred; enkiGickinngd com Bspuitewchingtilen

Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22

FELTON

I Feil=]
v bbb .~ M —— BG0MHZ -+~ F500MHz|
Uncertainty of Axial lsotropy Assessment: £0.9% (k=2)

Certificige Moo £14-97118 Page & of 11
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* in Colaboasing with
CALIBRATION LABDRATORY

Ackl: M 81 Xedpmian Rosad, Haldian [Hsiriet, Baigng, MALSL, Chirs

Tel: +hs- 162%461 51170 [Fazc: + RS- 10-GINHEN 12504

Eemiail el cos n
Dynamic Range f(SAR}qaq)
(TEM cell, f = 900 MHz)

[ Fenalcompansated —=— compenaaind
Uncertainty of Linoarity Assessment: $0.9% (k=2)

Cemificale Mo Z14-97118 Fage #of 11
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" I Cellaboration with

s p e 8 8
CALBRATION LARDRATORY

Akt M5 Xuenen Road, Heldin Disricr, Beijisg, 100191, (e
Tel: -+~ WS 082232079 Fun: 30 IS e 1 3. 1504
F-peail; cxignichinetil oo g e s hittl on

Conversion Factor Assessment

=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)

Wl —

208 B~

_| = — _._I_._ _

e

[ ST Ll |
|

1w
o

Deviation from Isotropy in Liquid

L]
a4
0z
no
-a2
Rt

7 Al

-0a

&
100

S L T I 1]

ST T 0OM 040 60 JM
Uncartainty of Sp

i
herical Isotropy Assassment: +2.8% (K=2)

Certificate Mec 21497112 Pape 190l 10
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@ i Collabioresion wih

ikd: Ko 1 Xpeysian Rod, Hilden Dl Beipng, HEES], Ching
Tal: i | Qe 23403 320770 F: tRE-18-AEHHATI-25H
E-mait cithgichinaidl oo Bgitrrewshinstil o

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Other Probe Parameters

Sensor Arrangement I Trlannul;u'_l

Connector Angle (*) | . 130.2 |
_I-Im:hankml Surface Detection Mode | enabled )
E:.:sl Surface Detection Mode . . disable .
' Probe Overall Length —
_Proh-a Body Diameater 'lﬂ-mm_
T_Ip Length 'Iﬂmm_

Tip Diameter . 4mm

Probe Tip to Sensor X Gillhrit.lun Point T 2mm ]
;nbe Tip to Sensor Y Ctli.hr.a.ﬁnn Point T me_
| Probe Tip to Sensor Z Calibration Polnt _i;mm

Hunml;n;nd Hiulumment Dia'un-ca fram Surface Imirn

Cortificate Hoo £14-97118 Fage 1nof 11
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ANNEX H. DipoleCalibration Certificate

_—

® In Collubessticn wizh A,

&777 506 a g A
CALIERATION LARDRATORY

BT
Akl No.S1 Xmeyuse Road, Hiidios Districy, Bedjing, 100191, China L UV CALIBRATION
Tial: et 1 D B33 2075 Fig: +EA-10-51 50483 2504 eyl Mo, LOSTH
E-mail: cillmichiratil.cam Hutgetwwwchimtilcn
Cliant ECIT Cortificate No:  Z14-97120
g g SR = T 5

Object DBASY2 - SN 4d112

Calibration Procedune(s) TMO-CE-E-f12-164

Calibration Procedures for dipale validation kits

Callbration date Movember 4, 2014

This calibration Certificats documents the fraceatility 1o nafional standarde, which realize the physical units of
measurements{Sl). The maasurements and the unceramties with confidence probabdity are given on the felawing
pages and are part of the cartificats.

All calibrations have been conducted i ihe closed laboratory fecility: emvirenmen? temporatureszzsais and
ham ity <T0%.

Calibration Equipment used (M&TE crifical for calibration)

| Primary Standards_ 0# Cal Date(Calorated by, Corfificate Mo Schieduled Galbration |
Power Meler  KNRP2 101818 01-Juk-14 {CTTL, Mo.14X02148) Jun-15
Power sensor  NRP-Z81 | 101547 01-Jud-14 {CTTL, No.J14x02148) Jun-15 !
Reference Probe EXA0V4 | 84 3817 28-Aug-14(SPEAG No.EX3-361T_Aug14) Aug-18 |
DAE4 SN 1331 23-Jan-14 (SPEAG DAE4-1331_Jani4) Jan-15
Sacondary Stand_aru_s |10 Cal Date{Calibrated by, Cerficate No.) Scheduled Calbration
SipnalGeneraterMGITO0N | G201052605  01-Jul-14 [CTTL, Mo 4X02 145) Jun-15
Metwork Analyzsr ESO710 | MY461401123  16-Feb14 (TMC, Mo JZ14-TE1) Fab-15
— 1 S — S — I |
Marmie Funciion Signalire |
Calibrated by: Ehao Jing BAR Tast Enginesr . ifj '
Reviswed by: Qi Disryusn SAR Projact Laader M‘/
fpproved by: Lu Bingsang Dieputy Director of the laboratary o

lsgued: Novembar 8, 2014
|_This celitration cerificate shall not be reprodused axcapt in full without wrilken approval of the lahoratory.

Certificaie Mo: Z14-97120 Page 1 of'8

East China Institute of Telecommunications Page Number 1112 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



&

ecIT SAR Test Report Report No.: B15D10209-SAR

| e

Akl We 51 Kueywan Rosd, Haidian Distric, Beljing, 100191, Chiza
il +BE=10-0AMMET 3207 Frog: HRG-IIRAIHMERT- 2504

E-mmi: il chinatil com Etpebwwwchingiil o
Glossary:
TsL tissua simulating Bguid
CarmF sensitivity in TSL S NORM:x, vz
[0 nat applicable or not measwned

Calibration is Performed According to the Following Standards:

a) IEEE 8t 1528-2013, "IEEE Recommended Practice for Determining the Peak
SpatiakAveraged Speciic Absorption Rate [SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, Juma 2013

) IEC 62209-1, *Procedura ta measure tha Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDB865G664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Decumentation:
d) DASY4A/5 Sysiem Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Condifions: Further details are available frorm the Validation Report at the end
of the certificate. All figures stated in the cerlificate are valid at the frequancy indicatad.

»  Anfanna Parameters with TSL: The dipale is mounted with the spacer to position its feed
point exactly below the cemter marking of the flat phantorn section, with the arms ariented
parallel to the body axis.

+ Feed Poinf Impedance and Refum Loss: These paramatars are measurad with the dipole
positionesd under the lquid filled phantom. The impedance stated is transfosmed from the
measurement at the SMA conmector to the feed point. The Return Loss ensures low
reflacted power. No uncartainty required.

» Eloclical Delay: One-way delay batween the SMA connector and the amtenna feed point,
Mo uncertainty required.

= SAR measured: SAR measured at the stated antenna input power,

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

s SAR for nominal TSL parameters: The measured TSL parametars are usad to calculate the
nominal SAR result,

The reporied uncerainly of measurement is stated as the standard uncedainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Comesponds (o & coverage probability of approximately $5%.

Cegtificats No; Z214-07120 Pape 2 0f 8
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# In Calabarasion with
L %
CALIBRATION LABCRATORY

Add: W51 Xueyusn Road, Eaidian District, Beijing, 100291, Chiny
Tel: #ffie] (i k040132079 Fux: #86-1 1621046132504
F-rmail: ctfhiiichinmt] cnm s chisatt 2n

Measurement Conditions
DASY syslem conflguralion, as Far as not ghen on pags 1.

DASY Wersion DAEYSD 52881222
Phantom Triple Fiat Phanlem 5.1C
Distance Dipole Center - TSL 15 me with Spacer

_bm;unwlm o, dy, dz = 5 mim
Fraquency . B35 MHz £ 1 MHE

Head TSL parameters
The fellowing paramessrs and caleulrlions ware spaliad.
Temparature Permittivily Conductivity

Hominal Head TSL parameders 220°C 41.5 0,80 mhaim
Moasured Head TSL paramatare E204021°C M8s8% | 082 mbaimiB |
Head TEL temperalure change during test =1.0°C | - — ]

SAR result with Head TSL

B4R averaged over 1 o |1 gh of Head TSL Comiticn
SAR measurad _ 260 W input power 241 W I g
SAR for nomiral Head T5L paramels neemalzed to 19 aunmrgun.amuuT i
SAR avaraged ower 10 oo’ (10 ghof Hoad TSL Gondillon :
SAR maasured 250 miW input parwar 1.57 e I g .
| SAR for nominal Head TSL perameters | rormelzsdio1W | .20 MWV ig £ 204 % (ke2)
Bady TSL parameters
The folkowing paramelers and calculations werg .
—mn Pormittivity Conductiviey
Nominal Body TSL parametors | 20°C T 087 rhaém i
Moasured Body TSL paramaters | (22.0 2 0.2} °C SEILE oge mmrm.iﬂ-‘}i :
Body TSL temperature change during nm| =1.0°C — e |
SAR result with Head TSL
SAR averaged aver 1 émi- (1 g) of Body TSL Condilion
SAR measured T 350 MW inpat perwar 240wy i
| BAR for nominal Body TSL parsmeters romalized o 1W 9.4 M iy £ 208 % [k=2)
B4R averaged over 10 e’ (10 g) of Body TSL Candiion |
SAR measurad 250 W input poswer 1EDmW i g
Eh nominal Body TSL paramelbens nommalEed o 19 . 8,32 er'Ig-:t H.mﬂﬂ :
Certificate Moo Z14-97120 Page 1 af k - :
)
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&L s b e s s
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Appendix

Antenna Parameters with Head TSL

Impedanca, fansformad to feed poir S0.80- 4450

Foalurm Loss - 27.0dB

Antenna Parameters with Body TSL

Impadance, fransformed to feed point 48,3} 5500

Return Loss - 23.3d8

General Antenna Parameters and Design

l_EIﬂicul Delay (e direclion) 1.267 ra

After long term us= with 100W radiated power. only a alight warming of the dipolo near the feedpoint can
e mesaured.

The dipola is mada of etandard seminigid coaxial cable. The center conduetor of the: feeding line is directly
canneched to the second amm of the dipoie, The antenna is thersfore shont-circyited for DiZ-signals. On some
of the dipoles, small end caps are added to the dipcla amna in oeder ts improve matching when loaded
according o tha position as explined in the *“Measurement Conditions” paragraph. The SAR data are not 1
affectad by this charge. The cveral dipola length ks still acconding te the Standard, |
Mo excessive force must be applied to the dipole ams, besause thay might band or the galdened :
conneciang near e faedpoint may ba damaped.

Additional EUT Data

Marl.rl'ndu. rad by . o I - SPEAG ) . _l
Certificate No: Z14-67] 20 Page 4 of &
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Tl +RE-1-GFI63 52005 Feoe: +36-10-HI3 045332504
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DASYS Validation Heport for Head TSL

Test Laboratory: CTTL, Beijing, Ching

DT Dipaele 835 MEz; Type: DEISV2: Serial: DEISYE - 8N: 44112
Communication System: LD 0, CW; Fregquency: 835 MHzDuty Cyele: 1:1
Medium parameters used: = 835 MHz; 6 = 0,916 Sim; &= 40.82; p = 1000 kg'm®
Phamtom section: Right Section

Measurement Standard; DASYS (IEEEAEC/ ANST C63,19-2007)
DASYS Configuration:

Dhtes 4112004

s Probe: EXIDWVS - SMIALT; ComFI0aT, 9,67, 9.67) Calibrated: 20014-08-28:

+  Sensor-Surface: Zrum (Mechanical Surfice Dejection)

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

# Phantom: Triple Flat Phantam 5,1C; Tvpe: QD 0 P51 CA; Serial: 116111

»  Megsurement SW: DASYEZ, Version 52,8 (B); SEMCAD X Version 14,6,10(7331)

System Performanee Check ar Freguencies above 1 GHe/d=15mm, Pin=150 mW,

dist=2.0mm (EX-Probe)VZoom Sean (Tu7x7) (T TxT)Cube : Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 58.96 Vim; Power Drift = 0.00 B

Peak SAR (extrapolated) — 3.60 Wik

SAR )= 241 Wike: SAR(ID ) = 1.57 Wikg

Maximum value of SAR (measured) = 3.09 Wikg

dB

=210
-8.20
-f.29

-4.38

-10.49 -
Ol = 3,09 Wikg = 4.0 dBW kg

Certificate Moz £14-97120 Page Saf B
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Impedance Measurement Plot for Head TSL

il =3 Ly Mg 10,00y kel &, o00ds (A oe']

.00 - 859, 5000 Wew —17, 94 00 T
L.l

B0 |
0,00 | i :
10,00 | H
Basp__ i !
o0 | _-:-_—T"_‘_h'__ e T

“ac.0p | ! ' 1 !

10, ol

|
|
|
G0 | !
-3, DD S —
FOEM 511 Seich (Red) Scale 1.0000 [FL Del)

31 07500000 MHY  SOLGD9 A 4400 B AT EYL-g T —
-
-~

— X

-

T
/ N

/ N
f III
III : )
~+ -f’rf
.--"'f/

— o~

.

-

Certificate Mo: 21497120 Page & of B

East China Institute of Telecommunications Page Number 1117 of 137
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Sep 09, 2015



ecIT SAR Test Report Report No.: B15D10209-SAR

¥ in Collabaomtion widy

Al Mo 51 Nueyuam Boed, Hubflne District, Bejjisg, 19019, China
Tel: +RE= 10620453 32079 Feou: +Bie | D 35T 1-2 504
Eemul: chiligehinaitl. oy HéspTwowew.chinattl.on

IPASYS Validation Report for Body TSL Dhate; 04,1 12014
l'est Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz: Type: D835VE; Serial: DE3SVI - SN 4dii2
Communicition System: ULD 0, CW; Frequency: 8335 MHx; Duty Cycle: 111
Bdedium parameters used: £= 835 MHz; o = 00001 S/m; g = 55.34; p = 1000 ].;g."njl
Fhantem seclion: Canter Ssetion
Measurement Standard: DASYS (IEEETEC/ANSI 063.19-2007)
DARYS f.'l,‘-uljj_;m:alllvn;

e Probe: EX3D0VE - SN1617; ConvF (9,48, 948, §.48); Calibeated: 2014-08-28-

*  Sensor-Surface: Zmm (Mechanical Surface Detection)

# Electronica: DAE4 Snl 331, Calibrated: 2014-01-23

# Phantorn: Trigle Flat Phaitem 5,10C; Type: (D 000 P51 CA; Serial: {1611

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

System Performance Cheek at Frequencies above | GHe/d=15mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (Tx7x7) (7xTx7)VCube 0 Measurement grid:
de=3mm, dyv=5mm, de=5mm

Reference Value = 56.13 Vitn, Power Dnft = <0.01 4B

Peak BAR (extrapolated) = 3,57 Wik

SAR(I ) = 24 Wik SAR(ID g) = L6 Wikg

Maximum value of SAR (measured) = 3,02 Wkg

-1.96
-1.93

-5.88

Cerfiflcate Mo: Z14-97120 Pags 7 af g
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Impedance Measurement Plot for Bady TSL
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CALIBRATION LARDRATOREY i
A ﬁ W
Add e 51 Xusyean Resd, Hidae Distnel, Baijing, 190191, Chisa A s
Tal: 46 1023046332079 Fack: 4851062363 3-2504 :mh ¢ “ﬂﬂm’."
E-a: cill @ehingtl com Hatpefwwwchinaith
Client ECIT
Olbject D800V - Sh: 53134
Calibration Procedureas) TMC-OSE02-104
Calibration Fracedures for dipole valdation kits
Calipration date: Mevamber 6, 2014
This calibrafion Cerfificate decuments the traceabilty to national standards, which realize the physical units of
reagiFefents(Sl). The measurements and the uncerlainties with confidence probability are given on the following
peges and are part of the cartificata,
Al calibrations have been conducted In the dosed labesalery faclily: emvironment temperafwegzesiT and
humidity=70%,
Cafibration Equipment used (MATE eritical for calbration)
Primary Standards =33 Cal Date{Callbrated by, Cenificate Ma.) Schedulad Calibration
Fower Mater  NRF2 101518 O1-Jul-14 (CTTL, Mo.Ji4%02146) Jun-15
Power sansor  NRP-Z#1 | 101547 O1-Jul-14 (GTTL, No.J14X02146) 15
Reference Probe EXI0VA | SN 3617 28-fig-14(SPEAG Mo EX3-3617 _Augid) Alg-15
CAE4 GM 1331 23-Jan-14 (SPEAG, DAES-1331_Jan14) Jan-15
Secandary Standards 10 # Cal Data{Calibrated by, Certificate No.) Scheduled Calibration
SignaiGeneratoMGITO0N | 6201052605  01-Jul-14 (CTTL, Mo JA4X02145) Jun-15
Metwark Analyzer ESOTAC | MY4B11DETE  15-Fab-14 (TMG, Mo JZ14-781) Fet-15
MNarme Function Signatura
Calibrated oy: Zhao Jing SAR Tast Enginaar 4 {i
Raviewsd by: &l Dlanyusn SAR Froject Leader 5 fZ o
Approved by: Lu Bingeong Depusty Dirsctor of the labaratory 9 MLy -
Issuad: Movamber 8, 2074
This calibration cerificate shall not be reproduced excapt in full withaut written approval of the lsbaratary.
Cerlificsie Mo: Z14-97122 Fage | of &
]
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Add: MoS | Xuspmin Road, Hakdaa Diswicy, Beljing, 108101, Chia
Ted: +at- D-GZI4E332079 Frot: +80=10-0 30461 3-2 504
E-mail: citli@chineif com ItpSurww chineid oo

Glossary:

TEL tiszwe simulating lguld
ConvF sangitivity in TSL/ NORMx v,z
A nct applicabhe oF not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-201 3, *IEEE Recommended Practice for Detarmining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013
b) IEC 62200-1, "Procadure to measure the Specific Absorption Rate (SAR) For hand-held
devices usad in close proximity o the ear (frequency range of 300MHz to 3GHz)", Fabruary i
2005 !
c) KDE#555E4, SAR Measurement Reguirements for 100 MHz fo & GHz

Additional Doecumentation:
d} DASYA/S System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antanna Faramaters with TSL: The dipole is mounted with the spacer to position ifs feed
peint exactly bebow the cember marking of the flat phantom sectian, with the arms orented
paraliel to the body axis,

« Foed Point [mpedance and Reluim Loss: These patamaters are measurad with the dipole
pasitionad under the liquid filled phantom. The impedance stated is transformed from the
maasurament af the SMA connecior to the feed point. The Retum Losa ensures low !
reflected power. No uncertainty reguined. |

s Electicel Dalay: One-way delay batwean the SMA connectar and the antenna feed point,

Mo uncertainty reguired.

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

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

«  SAR for nominal TSL paramelers: The measuned TSL paramaters ane used Lo calculate tha
naminal SAR result.

The repored uncertainty of measurament s stated as the standard uncertainty of
Measurament multipiad by the coverage factor k=2, which for a nomal distribution
Comesponds to a coverage probabllity of approximatisly 95%.

Certificate Me; Z14-971232 Page ol E
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Measurement Conditions
DASY ayslem configuration, as far as not given on page 1. _
DASY Warslon DASYS2 fz0A0E2
Estrapalation Advenced Exirapetalion T
Phantom N Triple Flat Phardom EAC
Tmmmmm-m A0 i with Spacer
?ml.wnﬂan-alu‘unn de. dy, dz = & mm
__Fr-puw.:r 1900 MHz + 1 MHz
Head TSL parameters
Thea folowing paremeters and calculations wen appliad,
Tamparature Penmiltivity Conductivity
Mominal Head TSL parameters 20 a0 1.40 mhafm
Measured Head TSL parameters {2204 0.2)"C LT L 1.37 mhwaim £ 6 %
Hiad TEL temperature change during test <00 - —
SAR result with Head TSL )
BAR averaged over 1 cm’ {4 g} of Hoad TEL Conditicn ]
SAR measured 250 miW Input power BEE MW/ g
AR for naminl Hesd TSL parameters normaized 1o W 40,8 W g 2 2008 % (k=2)
BAR averaged over 10 e’ {0 g) of Head TSL Cordition :
S8R measued zaummm.rimur E.lﬁn‘l‘n';l'n'g
| AR for nominel Head TSL parameters riomslized o W 20.8 miW iy £ 20.4 % (k=2) :
Body TSL parameters E
The fellewing parameters and csicufstons were applied. |
Temperatura Pormitthyity Conduietity
Nominal Bady TSL parametsrs 2.0°C 533 1E2mbaim | i
Mezsured Body T5SL parameiens (B30 203 - 54128 % 161 mhaim 6% | I
Body T5L temporsiure change during fest|  <1.0°C [ — — |
SAR result with Hoad TSL . ' |
SAR avoraged over 1 cm” (1 g} of Body TSL Convdition :
SAR mpasued Z50 MWW input pawar 101 W /g :
SAR for nominal Body TSL paramstsrs raameized 1o 10 40.7 miW iy £ 2008 % (k=2) |
SAR averaged aver 16 e’ uaﬁﬂmm Canditan !
 SAR meaguEd Z50 N IpL perses B0 mi i g ;
SAR for raminal Body TSL parameters. nomnalized to 1W 1.3 W g £ 20.4 % [k=2} !

Certificate Mi; 214497122
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CALIBRATRON LABORATORY

Autid; M 51 Muspnimn Boed, Heidien Destrict, Beding, 100091, Ching
Tel: =361 0523040212079 [Fasi: - 1042 D04 61325904
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Appendix

Antenna Parameters with Head TSL

Impedarnca, rensformead o feed poird 54,10+ 68.010
Ratum Loss - 23908

Antenna Parameters with Body TSL

Impadance, ransformed 1o Tead paint 48601+ G440

Hetum Loes - 23.508

General Antenna Parameters and Design

| Electrical Dalay {ohe directian) 1.30d ns

After long lemm use wilh 1000 radiated power, only a slight wasrming of the dipole near e feedpoint can
b2 measured,

The dipoie s meda of standard semirigid coarial cable. The center conductor of the feeding line is dircily
connacted i the sacond anm of the dipsle. The amtenna is therefors short-circuited for DC-signals. On soms
of the dipoles, emall end caps ane added to the dipoke arma in ordar 1o Improve rmatching when Ioaded
accordng o the pasition as explaingd in the *“Measurement Condilions” paragraph, The SAR dale are not
affected by Ihis change. The overall dipele length Is still according to the Standard,

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

Additional EUT Data

'I‘Il.fll:lhl‘ﬁ:‘ by . SPEAG
Cegtificats Mo: 21497122 Page £ 0f B
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IPASYS Validation Repart for Head TSL Date: 05,11.2014
Test Laboratory: CTTL, Bedjing, China
DUT: Dipole MM MHz; Type: TV 2; Serinl: DI900VE - SM: 5d134
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: £= 1900 MHz; o = 1365 S/m; g, = 30,92: p = [000 kizp'n':]
Phamtom ssction; Right Section
Measurement Standard: DASYS (IEEETECSANSI C63.10.2007)
DASYS Comfiguration;

» Probe: BEX3DV4 - SN361T; ConvF(7.9, 7.9, 7.9%; Calibrated: 2014-08-28:

*  Sensor-Surface: 2mm (Mechandeal Surface |}C|,C|_'1i_{'||‘|J

» Electronics: DAE4 3n1331; Calibrated: 2014-01-13

= Phantom: Triple Flat Phantom 3,1C; Type: QD 000 P51 CA; Serial: 116171

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

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=2.0mm (EX-Frobe)Zoom Scan (Tx7x7) (7x7xTHCube 0: Mepsarement grid:
dx=5mm, dy=5mm, dz=5rmm

Reference Value = 104.1 Vi, Power Deifl = 0,02 4B

Peak SAR (extrapolated) = 18,1 Wik

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

Maximum value of SAR (measured) = 14.0 Wike

=13,30
-19.95

-20.60

-33.24

0 dB =153 Wikg = 1185 dBW/ke

Certilicabe Mo: Z14-57122 Page Sof &
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Impedance Measurement Plot for Head TSL

Trl S11 Log Map 10, 0000, Re® ©, o6odn F1 BET]

Bl P W W T e
A0, ;
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i i
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g ——t i ' e

-20.00 | R\/,ﬂﬁ

=R e

Lo o0

e 512 swich (Reded moale 1.000u [FL Dpal]
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Add: Mo 51 Ny Rosd, Haslisn Didrict, Deging, 1601%1, China

Tek: 246 10-625{M0e51- 207 Fas #RE-10-E23HH33]-2 504
E-mmail; enkEchimsiil com Hitpetwerw.chinatil.cn
DASYS Valldation Report for Bedy TSL Drabes 05,1 12004

Test Labaratory: CTTL, Baijing, China

DUT: Dipale 190 MHx; Type: D1900VE; Serial: DIWOV2 - SN: 5d134
Communiestion System: UID 0, CW; Frequency: 1900 MEz Dty Cvele: 1:1
Medium parameters used: £= 1904 MHz; o = 1.511 8m; g, = 54,12; p = 1000 kg‘m’
Phantom section: Left Section
Measurement Standard : DASY 3 (IEEETECANSI C63,19-2007)

DASYS Configuration:

#  Probe: EX30V4 - SN361T; ConvF(7.58, 7.58, 7.58); Calibeated: 2014-08-28;

= Sensos-Suiface: 2inm (Mechanical Surface Dietection)

«  Electronics: DAES Sn1331; Calibrated: Z2014-01-23

«  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116111

+  Meassurement SW; DASYS2, Version 52,8 (8); SEMCAD X Versien 14.6,10(7321)

System Performanee Cheelk af Fregquencies above | GHe'd=10mm, Pin=250 mW,

dist=2.0mm (EX-Probe )/ Zowm Scan (Tx7x7) (SxTe T Cube 0: Measwrement grid: |
dx=5mm, dy=5mm, de=5mm

Reference Value = 9838 Vim: Power Drift = -0.00 dB

Peak SAR (extrapolated) = 182 Wkg

SARN g) = 101 Wike: SAR10 g) = 5.3 Wikg

Maximum value of SAR (messured) = 14.5 Wkg

-6.36
-12.1
-19.07

2542

=31.78

I dB =156 Wikg = 11.94 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIERATION LABDRATORY
Add: Mo 51 Kusyuen Road, Haldisn Districr, Befjing. 100391, China N caLBRATION
Tal +26-M-62% 6313070 Fioc +86-10-62 1046332504 Trilihe Ne, LBSTD
Eemall: etthigesisatl com Hip:fwnwehizmlen

Client ECTT

Calibration Proceduns{sh

TMC-OS-E-DZ-194
Calibration Precedures for dipole validation kiks

Calibration date: Menvemier 3, 2014

This calibration Cerlifieate decuments the traceability to national standards, which reakze the physical units of
maasurements(Sl). The measurements and the uncertaintias with confidence provability are given on the follswing
pagea and are part of the cerlificate.

All calibretions hawe been conducted in the closed laboratory facdity: environment temperatire@z=3T and
hurnidity<70%.

Calibration Equigment used (MATE critical for calbration)

Primary Standards 5] C#l Date{Calibrated by, Cenffieate No) Scheduled Calibration. |
Power Meter NRFZ | 101919 D1-dul-14 (CTTL, Me.J14502148) Kire15
Powsr sansor NRP-Z31 | 101647 O -Jul-14 (OTTL, Mo 45021 46) Jun-15
Reference Probe EXI0V4 | SN 3817 28-Aug-14(SPEAG Na FX3-3617_Augid) Aug-15
DAEA SN 133 23-Jarr14 {SPEAG, DAE4-1331_Jan14) Jan-i5
_Secondary Standards D # Gal Date(Calibrated by, Certificate M) Sehecduled Calibration
SignalGeneraioiGA7004 | B201062805  01-Jul-14 {CTTL, No.J14X02145) Jun-15 -
Network Anahyzer ESOTIC | MY48110673  15-Feb-14 [TME, No J214-781) Fab-15
Mame Function Signatura
Callbrated by Zhan Jing SAR Test Englresr ﬁégf
Reviewed by: i Dianyuan AR Project Leader MJ,{
Approved by: Lu Bingsong’ Depuly Director of the laboratory | ffi ﬁ‘h@
Issued: Movemblr §, 2044

This calibration cestificate shall not be reproducad except in full wilhout writhan approval of the laborabory,
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L CALIBRATION LABORATORY
A Na 51 Kueyn Road, Haidan Distict, Baijing, 180191, Chisa
Teel: +ide 10030463 32079 Figt: +86-| D063 -2 501
Eermait: otil@chineitl com Hitptwwew.chinail o

Glossary:

TaL tissue simulating bquid

ConvF sengitivity in TSL f NORMx,y,z
[ I not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE 5td 1528-2013, “IEEE Recommended Pracfice for Determining the Peak
Spatial-Averaged Specific Absorplion Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Technigues”, June 2013

b} |EC 622081, "Procedure to measure the Speacific Absorption Rate (SAR) For hand-heki
devicas used in closa proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDBBESEGE, SAR Measuremeant Requirements for 100 MHz to 6 GHz

Additional Decumentation:
d) DASY4'S Syatem Handbook

Methods Appliad and Interpretation of Parametera:

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

*  Antenna Paramefers with TSL: The dipole is mounted with the spacar fo position jis feed
point exacthy below the cenier marking of the flat phantom section, with the arms orientad
paraliel to the body axis.

Feed Point mpedance and Refum Loss: These parameters are measured with the dipole
positioched under the lguld flled phantom. The impedanca stated is transformed from the
measurament at the SMA connector to the fieed point The Return Loss ansuras low
reflected power. No uncertainty required,

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

v 3AR measzured: AR measured at the stated antenna input powar.

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

« AR for nominal TSL parameters: The measured TSL parameters ane used to calculate tha
naminal SAR result

The meported uncertainty of measurement is stated as the standard uncertainty of
Measurement multipied by the coverage faclor k=2, which for a nomal distribution
Comesponds to a coverage prebability of approximately 95%

Certificate Mo: 1497125 Paga 2af B
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CALIBRATION LABORATORY

Atz ha. 31 Xuspuo Reed, Heldion Disict, Begag, 100191, Chine
Tiel: #8106 053 1. 29 Pase: -HBg 1082 30453332504

E-mil cubfehinanl com Higpewowchiratil.on
Measurement Conditions
DASY systam confquration, & far &5 not givan an pege 1.
DABY Veraian DA EYER §218.8.1232
éxl.ramnlallnn - Advarcen Eriwd.v;m
Phantam Trigha Flat Pharsom 8,16
Distance Dipote Center - TSL fry— with Spacer
Zoom Scan Resolution dx, dy, dz = & mm
Frogjuency 2450 MHz + 1 MHz
Head TSL paramotors
Tha following paremeters and calculations were appdied.
Temparature Permittivity Conductivity
Haminal Head TSL parametsrs 0 w2 1.80 mhaim
MWHHHWLMB 220202, °C A£G % 1,84 mhaoim £ 8 %
Head TSL temperature change during test =1,0°C — -
SAR result with Head TSL
B4R averaged over 1 e’ (1 g) of Head TSL Gomation
SAR measured ' 250w inpul power 1Bl I g

S4R for raminal Haad TSL parematers nommskzed o 1W

4.1 W iy £ 208 % (k=2)

SAR aweragoed over 10 em’ (16 gj of Head TEL Condilien
54R moasurad 260 i input pesar 33 mW i g
E.hrnmﬁ I-Ia:a:lTﬂ.pnamm nommalized o 1W ua.nw.'guunﬁ
Body TSL parameters
Tha fallowing paramebers and calculations wene appled,
Tempsarature Permitilvity Conductivity
Hominal Body TEL parameters 22o0tc 527 1.65 mhaim
Miasured Body 'I'El.pﬂmrhlhu- 12‘2-.0 T 02 G Gfld28% 1.88 rrm
Bady TSL tmperature change curing test|  <1.0C — .
SAR result with Head TSL
| SAR averagod over 1_cm’ {1 g} of Body TSL Gandition
SAR mspsured 250 miW ingul poswer 131 miN g
2AR for nominal Bedy TSL mma. 1T normaizsato v 516 mw;g:taﬁ.:ﬂqh-q
BAR pveraged over 10 o’ 110 g) of Body TEL Condition
SAR messursd 2E0 W inpul pawear BASmA g
sﬁnhrmmwﬁowﬁmrmmm nomalized o W 24,4 W g 2 20,4 % (k=) |

Certificaie Moz Z14-57125 Page 3 al' s
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Add: Kin 51 Kusyviiin Bosd, Heidian Desrict, Bedimg, 1001%1, Ching
Tl #80- 1 0=E2 3043 1- 2070 Fax; #8&-10-52504 633-2504

E-mail: oetkigichimat] com Hitpettwaess chinei, en
Appendix
Antenna Parameters with Head TSL
Impedenoa, renaformad 10 feed poinl l 53 50+ 8230
" Ratum Loss | 22208

Antenna Parameters with Body T5L

Impedance, fransformed to fead point 1,200+ T A0
Retum Loss -2 108

Ganeral Antenna Parameters and Design

I Elactrcal Dalay {one dirsction) 1052 s

After long tarm use with 100W radisted power, only a slight wanming of the dipole near the feedpoint can
be measured,

The dipole is mede of standerd semingid coaxial cable, The center conductor of the feeding line s direcily
conmectad b the sacond am ol he dipoke. The antenna is therefors short-circwted for DC-signals, On seme
of the dipoles, smell end caps are added to the dipole ama in order to improve matching when loaded
gccording 1o the position as explained in the "Weasuremant Conditions” paragraph, Thi: SAR data are not
affected by this change, The owerall dipole lengih is still according 1o the Standard,

Mo excessive forea mus| be applisd fo the dipole arms, because thay might bend &7 the scldared
connections naar the feedpaint may be damaged.

Additional EUT Data
|~_Mar|u1;a-ch.r=d—br o SPEAG ]
Clerificate No: Z14-97125 Page 4 of s
|
|
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Add: Mo 31 Xueyuen Read, Haidian Distrsd, Beijing. 100001, Chine

Tel: +Rf-10-52504 0332079 Frgn: +36-1 1-623046 3-2504
E-gail; ettt com i, chinsrl an
DASYS Validation Report for Head TSL Thate; 03,1 0.2004

Test Labaratory: CTTL, Beijimg, China

DUT: Dipsisle 2450 MHz; Type: D2450%2; Serial: D2450%2 - SN: 858
Communication System: UID 0, CW; Froguency: 2450 MHzDuty Cyele: 1:1
Medium parmeters used: = 2450 MHz; o= 1,842 Sim; g, = 40.1; p = 1000 kgim®
Phantom section: Right Section
Measurement Stondard: DASYS (TEEETEC/ANSI C63, 19307

DASYS Configuration:

+  Probe: EXIDVE - SMN3617; ConvF(7.19, 7.19, 7.197; Calibrated: 2014-08-28;
»  Bensor-Surface: 2mim (Mechandcal Surface Detection)
«  Electronics: DAEA Snd 331 ; Calibrated: 2004-01-23
#  Phantom: Triple Flar Phantom 5.10; Type: QD 000 P51 CA; Seral: 116101
= Dlcasurement 8W: DASYSZ, Version 32,8 (B); SEMCAD X Version 14,6, 10 (73313
System Performance Check ot Frequencies above | GHz/d=10mm, Pin=250 mV,
dist=2.0mm {EX-Probel/Zoom Scan (Tx7x7) (Bx7xTCube 0: Measurement grid:
dbe=5mim, dy=5mm, dz=3mm
Beference Value = 1069 ¥Wm; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 27.5 Wiy
SAR(I )= 156 Wik SARD g) = 6.33 Wike
Mextimum value of SAR (measured) = 20,4 Wikg

-4.40
-B.B0
-13.1
“17.61

=Z2m

U dB =204 Wikg = 1310 dBW/ kg

Certificate Ma: £14-97125 Pupe 5 of 4
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Impedance Measurement Plot for Head TSL

77 =T Loq mag 10. 60087 &eF 0, o008 [FL bel]

SCL D e
»1 T {5060 Gnx 25716 on
i 00

3000 |
20,00 |
10,00 | : |
o, e ! |

~La, o

A0, 00

=00, 00 |

TN — s
FE 511 Smith (R fsD Scale 1.800U [ psl)

i 24500000 GHY JL.ML O AN @ :Iill-_._!..-pu' T

.
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DASYS Validation Report for Body TSL Diate: 02.11.2014
Test Laboratory: CTTL, Bejjing, China
DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 458
Commurication System: ULD 0, CW; Froquency: 2450 MHzDuty Cyele: 111
Medium parameters used: £~ 2450 MHz; o = 199 Sfm; e= 51.37; = 1000 kg-'m'
Phantom section: Cenler Section
Measurement Standard: [ SY S (IEERTECSANSE CA3. 182007
DASYS Configuration:

o Probe: EX3DW4E - SN361T, ConvB(T.51, 7.31, 7.31); Calibrated; 2014-08-28;

+ Sepsor-Surface: 2mm (Mechanical Surfiwe Detection)

+  Electromics: DAE4 8nl1331; Calibrated: 2014-01-23

+  Phantoan: Triple Flai Phantom 5.1C; Type: Q0 000 P51 CA; Serdal: 116141

o Measurement 3W: DASYS2, Version 52,8 (R); SEMCAD X Verion 14.6.10471313

System Performance Check at Frequencies above 1 GHe/d=10mim, Pin=250 mW,
dist=2.0mm (EX-ProbelZonm Sean (Tx7xT) (Sx7aTpCube 0 Moasurement grid:
de=5mm, dy=5mm, de=3mm

Reference Value = 100.2 ¥Wim: Power Diift = <0001 4B

Peak SAR (extrapolated) = 26.6 Wik

SAR{L g} = 13.1 Wik SAR(0 g) = 6.15 Wik

Mizimum value of SAR (measured) = 198 Wik

-4 46
-0.93
-13.39

1786

2232

U dB =198 Wikg = 1 2.97 dBW/kg
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Impedance Measurement Plot for Body T5L

Trl 5l Log Mag 10, d0ded wef Go0Dide [F1 ooel]
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Acceptable Conditions for SAR Measurements Using Frobes and Dipobes
Calibrated under ibe SPEAG-TMC Danl-Logo Calibration Prrmrq.m o
Support FCC Equipment Certification

The acceptahle conditions for SAR mensurements using probes, dipobes and [MAEs
calibrated by TWC { Telecommmication Meralogy Cernter af MITT in Beiiing, China),
umder the Dual-Logo Calibration Certificate program and quality assamnee (A0
protocols established between SPEAG (Schwid & Parmer Engineering AG, Switzerfand)
i THREC, te support FOC (LS, Federal Commumioations Crmmisdan) squipment
certification are defined and described in the following,

1] The agreement estzhlished berween SPEAG and TMC is enly applicable 1o
calibration services perfonmed by TMOC where its chiemts ([companies and divisions of
such companies) are headguartered in the Greater Chine Region, including Taiwan
and Hong Kang. This A gl \a b-‘|.||.":|l.'¢| 10 renewal &1 the end of each calendar
wear betwoen SPEAG and TMC, TMC shall inform the FOC of any changes or carly
termination t the apreement

Oinly & subset of the calibration services specified i the SPEAG-TMUC agresment,
while it remains valid, are applicable 10 SAR measurements performed wsing such
equapment bor supporting FUL aquipment certiliation. These are identified in the
[ollowing.

a} Calibration of dosimetric (SAR) proabes EXIDVx, ET30Vx and ESIDVx.

il Free-space E-field and H-ficld probes, including those wsed for HAC (hearing
nid compatibility) evaluution, emperarure probes, other probes ar eguipment
mot identified in this document, when calrbrated by TMC, are excluded and
canaid be esed for measurements to support FOC cquipment certi ficatmon,
Sipnal specific and hundled probe calibrations based on FMR (probe
midislalion response) chamcteristics are handbed according 1o the
requirements of KB 865664; that is, “Until standardized procedines ane
avitilable 10 moke such determination, the applicability of n signai -,,pcciﬁ;'
probe calibration for testing specific wireless modes and technobogies s
desermined an & case-hy-case basis through KB inguiries, including SAR
svalemn verification requirements.”
by Calibration of SAR system validstion dipoles, eacludmg HAC dipoles
¢ Calibration of data sequisition electranics DAEIYx, DAF4AVY and DA EasyVx
d} For FOC equipment certificaion purposes, the frequency range ol SAR probe and
dipobe calibrations is limdted w 700 MHz - 6 GHz and provided it is suppored by
the equspment identified in the TMC QA profecol {a separate aitschment 1o this
document )

The elentical system end equipment setup, measurement configurations,

hardware, evaluation algorithnis, calibratean and QA prtocals, including the

formar of calibration certificates and reparts used by SPEAG shall be applied by

™IC

[y The calibrated items ure only applicable i SPEAG DASY £ and DASY 5 or
higher version svstems

[
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1) The SPEAG-TMT agreement tncludes specific protocols identified in the following
o ensure the quality of calibration services provided by TMC wader this SPEAC-
TAC Dualk-Logo calibration sgreement are equivalend wo the calibration services
provided by SREAG. TRC ghall, upon requel, provide copies of documentagion o
the FUU 1o substantiae program implementation.

a) The Imer-ksboratory Calibration Evaluation (1LCE) stated in the TAMC QA
protocoed shall be performed between SPEAG and TWC ai least once every |2
menths. The ILCE acceptance criteria defined m the TMC QA peotoced shall be
sl fior the THIC, SPEAC and FCC agreements i remain valid,

Check of Calibration Certificate ({000 shall be performed by SPEAG For all

calibgations perfarmed by TMO, Written confirmation from SPEAG i requined

fior TMC to issue calibrasion cenificates under the SPEAG-TMC Dual-Logo
cnlibgagion progmm. Ouarterly reponts for all calibrations perlommed l"y I hiC
uniber the propgram are alse issued by SPEAG

The calibration equipment and measurement system used by TMO shall be

werified before each calibration service according o the specific reference AR

prabes, dipoles, and DAE calibsated by SPEAG. The resulis sholl be reproducible
and within the defined acceptance criterin specified m the TMO QA protocel
belore each actual calibration can commence. TV shall maintain records of the
mensurement and calibrtion system verification results for &l calibrations,

Qunlity Check of Calibration (QCC) centificntes shall be performed by SFEAG wt

beast once every 12 months. SPEACT shall visit TMC facilfties 1o verify the

Lshoratory, equipment, opplied procedures amd plausibility of mndomly selecbed

certificates.

A copy of this document, to be wpdased annunlly, shall be provided o TMC clents

that aceepl calfbration servioes sccording to the SPEAG-TMC Dual-Logo calibration

proprmm, which should be presented toa TOR (Fefecommmmication Certificating

Heutv), 1o facilitowe FOC equipment approval

TMIC shall address any questions rased by s clients or TCBs relating i the SPEAG-

TIC Dual-Logo calibration program and inform the FOC and SPEAG of any critscal

ixsues.

h

[=

d

n

Chanpe Mote: Revised on June 26 1 elanity the applicability of PME ond Busdled probe callbratioes

S BOlénd

*kkkkkkkkk E n d Th e R e p 0 rt**********
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