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1. Test Laboratory

1.1. Testing Location

Company Name: ECIT Shanghai, East China Institute of Telecommunications

Address: 7-8F, G lArea,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: 18-25°C
Relative Humidity: 10-90%
Ambient noise & Reflection: | < 0.012 W/kg

1.3. Project Data

Project Leader: Lan Yagin
Testing Start Date: 2015-07-01
Testing End Date: 2015-07-07

1.4. Signature

éltf & ?ﬁ;,[r}}

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

fﬂy AN
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 Mobilead M80 are as
follows ( with expanded uncertainty 22.4%)

Table 2.1: Max. Reported SAR (1g)

Band Position/Distance Reported SAR
19(W/Kg)
GSM 850 Head 0.256
GSM 850 Body/10mm 1.1
GSM 1900 Head 0.107
GSM 1900 Body/10mm 0.438
WCDMA Band I Head 0.385
WCDMA Band Il Body/10mm 0.926
WCDMA Band V Head 0.258
WCDMA Band V Body/10mm 0.516
Wi-Fi Head 0.269
Wi-Fi Body/10mm 0.172

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

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

The measurement together with the test system set-up is described in chapter 7 of this test report. A
detailed description of the equipment under test can be found in chapter 3 of this test report.
The maximum reported SAR value is obtained at the case of (Table 2.1), and the values are: 1.11 W/kg

(19).

NOTE:

1.Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg
2.Body Mode include Body-worn Mode and Hotspot Mode, The measurement of Body-worn Mode include
hotspot mode test.

East China Institute of Telecommunications Page Number 17 0f 132
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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 (1g)

Simultaneous Transmission SAR(W/Kg)

GSM

GSM

WCDMA

WCDMA

BT

Test Position 850 1900 B Il BV WIFI . SUM
Cheek 0.192 0.086 0.385 0.187 0.299 | 0.083 | 0.684

Left Tilt 15° 0.144 0.036 0.090 0.175 0.199 | 0.083 | 0.374

Head . Cheek 0.256 0.107 0.207 0.258 0.141 | 0.083 | 0.399
Right 1157 0.146 0.030 0.071 0.181 0.126 | 0.083 | 0.307
Phantom Side 0.442 0.120 0.619 0.303 0.066 | 0.042 | 0.685

Ground Side 1.11 0.347 0.926 0.516 0.191 | 0.042 | 1.301

Left Side 0.421 0.099 0.443 0.190 0.043 | 0.042 | 0.486

Body Right Side 0.554 0.057 0.581 0.200 0.136 | 0.042 | 0.717
Bottom Side 0.245 0.438 0.243 0.123 0.012 | 0.042 | 0.480

Top Side 0.025 0.024 0.029 0.016 0.095 | 0.042 | 0.124

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

3.1. Applicant Information

Company Name: Suzhou Mobilead Eletronic Technology Co.,Ltd

Address: Room 1503, building G1, No.88, Dongchang Road, SIP, Suzhou, PRC
Telephone: 18014912125

Contact: Yin jian

3.2. Manufacturer Information

Company Name: MOBIWIRE MOBILES (NINGBO) CO.,LTD
Address: No0.999,Dacheng East Road,Fenghua City,Zhejiang
Telephone: 0574 59550618
Contact: Xu linzhong
East China Institute of Telecommunications Page Number 19 0f 132
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4. Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1. About EUT

Description:

WCDMA wireless data terminal

Model name:

Mobilead M80

Operation Model(s):

GSM850/1900 ,WCDMA band II/V

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

Hotspot Mode:

GPRS Class Mode: B

GPRS Multislot Class: 12

Device type: Portable device
UE category: 3

Antenna type: Inner antenna
Accessories/Body-worn Headset
configurations:

Dimensions: 14.0cmx7.5cm

Support simultaneous transmission of hotspot and voice
( or data)

FCC ID:

2AFBBMS80

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

EUT ID*

SN or IMEI

HW Version

SW Version

NO5

867762020000185

V01

M80.01.01.20150526

*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 0f 132
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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 v01r02:SAR Evaluation Considerations for
Wireless Handsets.

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

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

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

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

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

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

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

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

East China Institute of Telecommunications Page Number 112 of 132
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6. Specific Absorption Rate (SAR)

6.1. Introduction

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

6.2. SAR Definition

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

description is as below:

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

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

ST
SAR = c(—-
Syow)

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

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

field strength.

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

East China Institute of Telecommunications Page Number 113 0f 132
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7. Tissue Simulating Liquids

7.1. Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

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

Report Issued Date

: Aug 13, 2015

Fre(i::;;y Liquid Type | Conductivity(o) | +5% Range | Permittivity(c) | + 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: 21.0 C
Type Frequency Permittivity € Drift (%) Conductivity o Drift (%) Test Date
Head 835 MHz 41.05 -1.08% 0.91 1.11% 2015-7-1
Head 1950 MHz 38.81 -2.97% 1.43 2.14% 2015-7-3
Head 2450 MHz 39.14 -0.15% 1.80 0.00% 2015-7-6
Body 835 MHz 55.1 -0.18% 0.96 -1.03% 2015-7-1
Body 1950 MHz 53.4 0.18% 1.57 3.28% 2015-7-3
Body 2450 MHz 525 -0.37% 1.92 -1.53% 2015-7-6
East China Institute of Telecommunications Page Number 114 of 132
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Picture 7-1: Liquid depth in the Flat Phantom (835 MHz Head)
Picture 7-2: Liquid depth in the Flat Phantom (1900 MHz Head)
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Picture 7-3: Liquid depth in the Flat Phantom (835 MHz Body)

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

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

8.1. System Setup

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

Spacer

30 Probe positioner

""'a____FIlld prote
T "-a | Flat Phantcen
T
N J

Dipale

Dir.Coupler

Signal
Generator

EE!i_g-_-.-.

Picture 8.1 System Setup for System Evaluation

hizids

Picture 8.2 Photo of Dipole Setup
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

East China Institute of Telecommunications Page Number 118 of 132
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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/kg) Deviation Test
Frequency 109 19 109 19 1049 19 date
Average Average | Average Average Average Average
835 MHz 1.57 2.41 1.52 2.35 -3.18% -2.48% 2015-7-1
1900 MHz 5.15 9.85 5.19 9.81 0.77% -0.40% 2015-7-3
2450 MHz 6.33 13.6 6.37 13.4 0.63% -1.47% 2015-7-6
Table 8.2: System Verification of Body
Verification Results
Input power level: 250mW
Target value (W/kg) Measured value (W/kg) Deviation Test
Frequency 109 19 109 19 1049 19 date
Average Average | Average Average Average Average
835 MHz 1.6 2.40 1.58 2.37 -1.25% -1.25% 2015-7-1
1900 MHz 5.30 10.1 5.38 10.25 1.50% 1.48% 2015-7-3
2450 MHz 6.15 131 6.22 12.97 1.13% -0.99% 2015-7-6
East China Institute of Telecommunications Page Number 119 of 132
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9. Measurement Procedures

9.1. Tests to be performed

In order to determine the highest value of the peak spatial-average SAR of a handset, all device positions,
configurations and operational modes shall be tested for each frequency band according to steps 1 to 3
below. A flowchart of the test process is shown in Picture 11.1.

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

transmit frequency band ( f_) for:

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

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

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

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

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

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

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

9.2. General Measurement Procedure

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

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

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The
boundary of the measurement area shall not be closer than 20 mm from the phantom side walls. The
distance between the measurement points should enable the detection of the location of local maximum
with an accuracy of better than half the linear dimension of the tissue cube after interpolation. A maximum
grip spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm for frequencies of 3GHz and
greater is recommended. The maximum distance between the geometrical centre of the probe detectors
and the inner surface of the phantom shall be 5 mm for frequencies below 3 GHz and 6 In(2)/2 mm for
frequencies of 3 GHz and greater, where § is the plane wave skin depth and In(x) is the natural logarithm.

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.

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

d) Measure the three-dimensional SAR distribution at the local maxima locations identified in step c). The
horizontal grid step shall be (24/f{GHz] ) mm or less but not more than 8 mm. The minimum zoom size of
30 mm by 30 mm and 30 mm for frequencies below 3 GHz. For higher frequencies, the minimum zoom
size of 22 mm by 22 mm and 22 mm. The grip step in the vertical direction shall be ( 8-f{GHz] ) mm or less
but not more than 5 mm, if uniform spacing is used. If variable spacing is used in the vertical direction, the
maximum spacing between the two closest measured points to the phantom shell shall be (12 / f{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 6 In(2)/2 mm for frequencies of 3 GHz and greater, where §& is the plane wave skin depth and
In(x) is the natural logarithm. Separate grids shall be centered on each of the local SAR maxima found in
step c¢). Uncertainties due to field distortion between the media boundary and the dielectric enclosure of
the probe should also be minimized, which is achieved is the distance between the phantom surface and
physical tip of the probe is larger than probe tip diameter. Other methods may utilize correction
procedures for these boundary effects that enable high precision measurements closer than half the
probe diameter. For all measurement points, the angle of the probe with respect to the flat phantom
surface shall be less than 5° . If this cannot be achieved an additional uncertainty evaluation is 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:
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Sub-test B. By By (SP) B.1 By B CM/dB
1 2/15 15/15 64 2/15 4/15 0.0
2 12/15 15/15 64 12/15 24/25 1.0
3 15/15 8/15 64 15/8 30/15 1.5
4 15/15 4/15 64 15/4 30/15 1.5
For Release 6 HSDPA Data Devices
Sub- B ﬂd ,Bd M | MPR AG .
i | Po | P (P> Pl P | B | P Pes <seF> (codees) @ | @ | 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
Loy, 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) QPSKwith 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
Maxi T: t
eximum 1arge 325 325 325
Value (dBm)
PCS 1900
Channel Channel 810 Channel 661 Channel 512
Maxi T:
aximum Target 295 295 295
Value (dBm)
Table 10.2: GPRS (GMSK Modulation)
GSM 850 GPRS
Channel 251 190 128
Maximum Target
1 Txslots 32.5 32.5 32.5
Value (dBm)
Maximum Target
2 Txslots 315 315 315
Value (dBm)
Maximum Target
3 Txslots 30.0 30.0 30.0
Value (dBm)
Maximum Target
4 Txslots 29.0 29.0 29.0
Value (dBm)
GSM 1900 GPRS
Channel 810 661 512
Maxi T t
1 Txslots aximum 1arge 295 295 295
Value (dBm)
Maxi T
2 Txslots aximum Target 28.5 28.5 28.5
Value (dBm)
Maxi T
3 Txslots aximum Target 27.0 27.0 27.0
Value (dBm)
Maxi T: t
4 Txslots aximum arge 26.0 26.0 26.0
Value (dBm)
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Table 10.3: WCDMA

WCDMA Band I
Channel Channel 9262 Channel 9400 Channel 9538
Maximum Target 23.5 23.5 235
Value (dBm) ) ) '
Table 10.4: HSDPA
WCDMA Band I
Channel 9262 9400 9538
Maxi T:
1 aximum Target 225 225 225
Value (dBm)
Maxi T:
2 aximum Target 225 225 225
Value (dBm)
Maxi T:
3 aximum Target 225 225 225
Value (dBm)
4 Maximum Target 225 22,5 225
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)
Maxi T: t
3 aximum 1arge 225 225 225
Value (dBm)
Maxi T: t
4 aximum 1arge 225 225 225
Value (dBm)
Maxi T: t
5 aximum 1arge 225 225 225
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
Maxi T:
1 aximum Target 235 23.5 235
Value (dBm)
Maxi T:
2 aximum Target 235 23.5 235
Value (dBm)
Maxi T:
3 aximum Target 23.5 23.5 235
Value (dBm)
Maximum Target
4 23.5 23.5 23.5
Value (dBm)
Table 11.8: HSUPA
WCDMA Band V
Channel 4233 4182 4132
’ Maximum Target 235 235 235
Value (dBm) ) ) ’
5 Maximum Target 23.5 23.5 23.5
Value (dBm) ) ) ’
Maxi T: t
3 aximum 7arge 23.5 23.5 23.5
Value (dBm)
Maxi T: t
4 aximum 7arge 23.5 23.5 23.5
Value (dBm)
Maxi T: t
5 aximum 7arge 23.5 23.5 23.5
Value (dBm)
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Table 10.7: WiFi
WiFi 802.11b
Channel Channel 1 Channel 6 Channel 11
Maximum Target
14.5 14.5 14.5
Value (dBm)
WiFi 802.11g
Channel Channel 1 Channel 6 Channel 11
Maximum Target
7.5 7.5 7.5
Value (dBm)
WiFi 802.11n 20M
Channel Channel 1 Channel 6 Channel 11
Maxi T:
aximum Target 8.5 8.5 85
Value (dBm)
WiFi 802.11n 40M
Channel Channel 3 Channel 6 Channel 11
Maximum Target
9.5 9.5 9.5
Value (dBm)

Table 10.8: Bluetooth

Bluetooth
Channel Channel 0 Channel 39 Channel 78
Maximum Target
I 3.0 3.0 3.0
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)
32.45 32.25 32.17
Channel Channel Channel
GSM1900 810(1909.8MHz) 661(1880MHz) 512(1850.2MHz)
29.24 29.47 29.37
Table 10.4: The conducted power measurement results for GPRS
GSM 835 MHz
GPRS (GMSK) 251 190 128 Calculation 251 190 128
1 Txslot 32.31 32.12 32.03 -9.03dB 24.28 24.09 24.00
2 Txslots 31.50 31.33 31.28 -6.02dB 26.48 26.31 26.26
3Txslots 29.87 29.73 29.66 -4.26dB 26.61 26.47 26.40
4 Txslots 28.96 28.88 28.75 -3.01dB 26.95 26.87 26.74
PCS 1900 MHz
GPRS (GMSK) 810 661 512 Calculation 810 661 512
1 Txslot 29.24 29.46 29.38 -9.03dB 20.21 20.43 20.35
2 Txslots 28.37 28.49 28.40 -6.02dB 22.35 22.47 22.38
3Txslots 26.78 26.92 26.84 -4.26dB 22.52 22.66 22.58
4 Txslots 25.79 25.98 25.88 -3.01dB 22.78 22.97 22.87
NOTES:

1) Division Factors

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

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

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

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

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

According to the conducted power as above, the body measurements are performed with
GPRS 4Txslots for GSM850 and GSM1900.
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11.3. WCDMA Measurement result

Table 10.11: The conducted power for WCDMA Band Il

WCDMA Band Il Result (dBm)

Channel 9538 Channel 9400 Channel 9262
Mode ARFCN
(1907.6MHz) (1880MHz) (1852.4MHz)
WCDMA RMC 23.36 23.50 23.39
1 22.15 22.27 22.14
2 22.25 22.38 22.26
HSDPA
3 22.20 22.33 22.21
4 22.23 22.34 22.22
1 22.13 22.26 22.14
2 22.35 22 .47 22.37
HSUPA 3 22.23 22.37 22.23
4 22.26 22.40 22.28
5 2217 22.30 22.18
WCDMA Band V Result (dBm)
Channel 4233 Channel 4175 Channel 4132
Mode ARFCN
(846.6MHz) (836.6MHz) (826.4MHz)
WCDMA RMC 24.44 24.30 24.46
1 23.23 23.07 23.21
2 23.33 23.18 23.33
HSDPA
3 23.28 23.13 23.28
4 23.31 23.14 23.29
1 23.21 23.06 23.21
2 23.43 23.27 23.44
HSUPA 3 23.31 23.17 23.30
4 23.34 23.20 23.35
5 23.25 23.10 23.25

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

Table 10.12: The conducted power for Bluetooth

GFSK
Channel ChO (2402 MHz) | Ch39 (2441MHz) CH78 (2480MH?z)
Coggﬁfzjdg::)p ut 2.634 2.848 2.932
/4 DQPSK
Channel ChO (2402 MHz) | Ch39 (2441MHz) CH78 (2480MH?z)
C°S§;§ffd§;tf“t 1.947 2.161 2.184
8DPSK
Channel ChO (2402 MHz) | Ch39 (2441MHz) CH78 (2480MHz)

Conducted Output
Power (dBm)

2.016

2.199

2.191

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 0.083W/Kg. SAR body value of BT is 0.042W/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 15.57 15.45 15.16 15.43
6 15.23 / / /
11 14.88 / / /
802.11g (dBm)
Channel\data rate 6M o9M 12M 18M 24M 36M 48M 54M
bps bps bps bps bps bps bps bps
13.90 |13.65 |[14.35 | 13.07 | 14.10 14.65 13.91 | 14.51
6 / / / / / 13.91 / /
11 / / / / / 13.45 / /
20M 802.11n (dBm)
Channel\data rate MCSO [ MCS1 | MCS2 | MCS3 | MCS4 [ MCS5 | MCS6 | MCS7
1 15.06 14.11 14.57 14.42 14.36 14.52 15.55 14.93
6 / / / / / / 14.13 |/
11 / / / / / / 13.54 |/
40M 802.11n (dBm)
Channel\data rate MCSO [ MCS1 | MCS2 | MCS3 | MCS4 [ MCS5 | MCS6 | MCS7
3 15.52 14.68 14.91 14.90 14.28 15.10 15.67 15.52
6 / / / / / / 14.67 |/
11 / / / / / / 13.03 |/
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Table 10.14: The average conducted power for Wifi

Wifi Results (dBm)

802.11b (dBm)

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

1 13.51 13.46 14.48 13.81

6 / / 14.02 /

11 / / 13.74 /

802.11g (dBm)

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

1 6.36 6.13 6.25 6.50 6.90 6.37 7.03 7.48

6 / / / / / / / 6.53

11 / / / / / / / 6.32
20M 802.11n (dBm)

Channel\data rate MCSO | MCS1 [MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
1 7.40 7.48 7.91 7.86 8.23 8.25 7.69 8.50
6 / / / / / / / 8.08
11 / / / / / / / 7.57
40M 802.11n (dBm)

Channel\data rate MCSO [ MCS1 [MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
3 8.60 7.89 8.61 8.68 9.00 8.94 8.32 9.12
6 / / / / / / / 8.64
11 / / / / / / / 8.52

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

5.5Mbps, channel 1”.

East China Institute of Telecommunications

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

Page Numb

er

Report Issued Date

:350f 132
: Aug 13, 2015




i

G

ecIT SAR Test Report Report No.: 115D00083-SAR

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

Picture 12.1 Antenna Locations
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12.3.Standalone SAR Test Exclusion Considerations

Standalone 1-g head or body SAR evaluation by measurement or numerical simulation is not
required when the corresponding SAR Exclusion Threshold condition, listed below, is satisfied.
The 1-g SAR test exclusion threshold for 100 MHz to 6 GHz at test separation distances< 50 mm
are determined by:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -
[Vf(GHz)] < 3.0 for 1-g SAR, where

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

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

® The result is rounded to one decimal place for comparison

According to the KDB447498 appendix A, the SAR test exclusion threshold for 2450MHz at 5mm

test separation distances is 10mW.

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

*\/ Frequency (GHz) <3.0

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

Evaluation=0.628<<3.0

Based on the above equation, WiFi SAR was required:

Evaluation=7.85>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 but test | Yes
WLAN Yes Yes Yes Yes Yes No but test
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13. Evaluation of Simultaneous

Table 12.1: Summary of Transmitters

Band/Mode Frequency SAR test exclusion RF output power (mW)
(GHz) threshold(mW)
Bluetooth 2.41 10 1.995
2.4GHz WLAN 802.11 b/g/n 2.45 10 25.12
Table12.2 Simultaneous transmission SAR
Simultaneous Transmission SAR(W/Kg)
Test Position GSM GSM WCDMA | WCDMA WIFI BT SUM
850 1900 Bl BV note

Cheek 0.192 0.086 0.385 0.187 0.299 0.083 0.684
Left Tilt 15° 0.144 0.036 0.090 0.175 0.199 0.083 0.374
Head . Cheek 0.256 0.107 0.207 0.258 0.141 0.083 0.399
Right Tilt 15° 0.146 0.030 0.071 0.181 0.126 0.083 0.307
Phantom Side 0.442 0.120 0.619 0.303 0.066 0.042 0.685
Ground Side 1.11 0.347 0.926 0.516 0.191 0.042 1.301
Left Side 0.421 0.099 0.443 0.190 0.043 0.042 0.486
Body Right Side 0.554 0.057 0.581 0.200 0.136 0.042 0.717
Bottom Side 0.245 0.438 0.243 0.123 0.012 0.042 0.480
Top Side 0.025 0.024 0.029 0.016 0.095 0.042 0.124

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 1:1

Table 14.2: 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)
836.6 | 190 Left Touch / 32.5 32.25 1.059 0.181 0.192 0.11
836.6 | 190 Left Tilt / 32.5 32.25 1.059 0.136 0.144 -0.03
836.6 | 190 | Right Touch / 32.5 32.25 1.059 0.213 0.226 -0.05
836.6 | 190 | Right Tilt / 32.5 32.25 1.059 0.138 0.146 0.12
8242 | 128 | Right Touch / 32.5 32.17 1.079 0.149 0.161 0.08
848.8 | 251 Right Touch Fig.1 32.5 32.45 1.012 0.253 0.256 0.14
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Table 14.3: SAR Values (GSM 835 MHz Band-Body)
Maximum Measured
Frequency Mode . . Measured | Reported | Power
Test Figure allowed average Scaling ]
(number of N SAR(19) SAR(1g) Drift
MHz Ch . Position No. Power power factor
; timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
836.6 | 190 | GPRS (4) Phantom / 29.0 28.88 1.028 0.430 0.442 0.09
836.6 | 190 | GPRS (4) Ground / 29.0 28.88 1.028 0.934 0.960 0.04
836.6 | 190 | GPRS (4) Left / 29.0 28.88 1.028 0.410 0.421 0.13
836.6 | 190 | GPRS (4) Right / 29.0 28.88 1.028 0.539 0.554 -0.08
836.6 | 190 | GPRS (4) Bottom / 29.0 28.88 1.028 0.238 0.245 -0.11
836.6 | 190 | GPRS (4) Top / 29.0 28.88 1.028 0.0238 0.025 0.19
8242 | 128 | GPRS (4) Ground / 29.0 28.75 1.059 0.786 0.833 -0.07
848.8 | 251 GPRS (4) Ground Fig.2 29.0 28.96 1.009 1.10 1.1 0.02
Ground
848.8 | 251 Speech / 325 32.45 1.012 0.458 0.463 0.16
(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 N average SAR(1g) SAR(19) )
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (Wikg)
(dBm)
1880 661 | Left Touch / 29.5 29.47 1.007 0.085 0.086 0.07
1880 661 | Left Tilt / 29.5 29.47 1.007 0.0356 0.036 0.06
1880 661 | Right | Touch / 29.5 29.47 1.007 0.0873 0.088 -0.07
1880 661 | Right | Tilt / 29.5 29.47 1.007 0.0293 0.030 0.12
1909.8 | 810 | Right | Touch / 29.5 29.24 1.062 0.0869 0.092 0.17
1850.2 | 512 | Right | Touch Fig.3 29.5 29.37 1.030 0.104 0.107 0.19
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Table 14.5: SAR Values (GSM 1900 MHz Band-Body)
Maximum Measured
Frequency Mode . . Measured | Reported | Power
Test Figure allowed average Scaling ]
(number of N SAR(19) SAR(1g) Drift
MH Ch . Position No. Power power factor
Z - | timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
1880 661 | GPRS (4) Phantom / 26.0 25.98 1.005 0.119 0.120 0.19
1880 661 | GPRS (4) Ground / 26.0 25.98 1.005 0.345 0.347 -0.03
1880 661 | GPRS (4) Left / 26.0 25.98 1.005 0.0982 0.099 -0.08
1880 661 | GPRS (4) Right / 26.0 25.98 1.005 0.0563 0.057 0.17
1880 661 | GPRS (4) Bottom / 26.0 25.98 1.005 0.358 0.360 -0.12
1880 661 | GPRS (4) Top / 26.0 25.98 1.005 0.0243 0.024 0.02
1909.8 | 810 | GPRS (4) Bottom / 26.0 25.79 1.050 0.349 0.366 -0.05
1850.2 | 512 | GPRS (4) Bottom Fig.4 26.0 25.88 1.028 0.426 0.438 -0.13
Bottom
1850.2 | 512 Speech / 29.5 29.37 1.030 0.112 0.115 0.10
(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 N average SAR(19) SAR(19) )
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (Wikg)
(dBm)

1880 9400 | Left Touch / 23.5 23.50 1.000 0.325 0.325 -0.12

1880 9400 | Left Tilt / 23.5 23.50 1.000 0.0899 0.090 0.19

1880 9400 | Right Touch / 23.5 23.50 1.000 0.207 0.207 0.11

1880 9400 | Right Tilt / 23.5 23.50 1.000 0.0713 0.071 0.05
1907.6 | 9538 | Left Touch Fig.5 23.5 23.36 1.033 0.373 0.385 0.13
1852.4 | 9262 | Left Touch / 23.5 23.39 1.026 0.352 0.361 -0.09

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(1g) Drift
MH ch ) Position No. Power power factor
Z : timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
12.2K
1880 9400 Phantom / 235 23.50 1.000 0.619 0.619 -0.03
RMC
12.2K
1880 9400 Ground / 235 23.50 1.000 0.707 0.707 0.02
RMC
12.2K
1880 9400 Left / 235 23.50 1.000 0.443 0.443 -0.07
RMC
12.2K
1880 9400 Right / 235 23.50 1.000 0.581 0.581 -0.06
RMC
12.2K
1880 9400 Bottom / 23.5 23.50 1.000 0.243 0.243 0.13
RMC
12.2K
1880 9400 Top / 235 23.50 1.000 0.0288 0.029 -0.10
RMC
12.2K
1907.6 | 9538 RMC Ground Fig.6 235 23.36 1.033 0.897 0.926 0.12
12.2K
1852.4 | 9262 Ground / 23.5 23.39 1.026 0.779 0.799 0.07
RMC
12.2K Ground
1907.6 | 9538 / 235 23.36 1.033 0.749 0.774 -0.11
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 N average SAR(19) SAR(19) )
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (Wikg)
(dBm)
836.6 | 4175 | Left Touch / 245 24.30 1.047 0.179 0.187 0.04
836.6 | 4175 | Left Tilt / 245 24.30 1.047 0.167 0.175 -0.15
836.6 | 4175 | Right Touch Fig.7 24.5 24.30 1.047 0.246 0.258 0.14
836.6 | 4175 | Right Tilt / 24.5 24.30 1.047 0.173 0.181 0.11
846.6 | 4232 | Right Touch / 245 24.44 1.014 0.186 0.189 -0.07
826.4 | 4132 | Right Touch / 24.5 24.46 1.009 0.233 0.235 0.05
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(1g) Drift
MH ch ) Position No. Power power factor
Z d timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
12.2K
836.6 4175 Phantom / 245 24.30 1.047 0.289 0.303 -0.12
RMC
12.2K
836.6 4175 RMC Ground Fig.8 245 24.30 1.047 0.493 0.516 -0.03
12.2K
836.6 4175 Left / 245 24.30 1.047 0.181 0.190 0.13
RMC
12.2K
836.6 4175 Right / 24.5 24.30 1.047 0.191 0.200 -0.06
RMC
12.2K
836.6 4175 Bottom / 245 24.30 1.047 0.117 0.123 0.14
RMC
12.2K
836.6 4175 Top 24.5 24.30 1.047 0.0148 0.016 0.07
RMC
12.2K
846.6 4232 Ground / 24.5 24.44 1.014 0.447 0.453 -0.14
RMC
12.2K
826.4 4132 Ground / 24.5 24.46 1.009 0.449 0.453 0.11
RMC
12.2K Ground
836.6 4175 / 24.5 24.30 1.047 0.482 0.505 0.05
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
gy ) Measured ) Measured Reported
Test Figure allowed Scaling Power
Side B average SAR(1g) SAR(1g) )
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)
2412 1 Left Touch Fig.9 14.5 14.48 1.005 0.268 0.269 0.17
2412 1 Left Tilt / 14.5 14.48 1.005 0.198 0.199 0.05
2412 1 Right Touch / 14.5 14.48 1.005 0.140 0.141 0.10
2412 1 Right Tilt / 14.5 14.48 1.005 0.125 0.126 0.09
Table 14.11: SAR Values (Wi-Fi 802.11b - Body)
Maximum Measured
Frequency . ) Measured | Reported | Power
Test Figure allowed average Scaling )
N SAR(1g) SAR(1g) Drift
MH ch Position No. Power power factor
Z : (W/kg) (W/kg) (dB)
(dBm) (dBm)
2412 1 Phantom / 14.5 14.48 1.005 0.0659 0.066 -0.16
2412 1 Ground Fig.10 14.5 14.48 1.005 0.171 0.172 0.01
2412 1 Left / 14.5 14.48 1.005 0.0424 0.043 0.17
2412 1 Right / 14.5 14.48 1.005 0.135 0.136 -0.02
2412 1 Bottom / 14.5 14.48 1.005 0.0117 0.012 0.06
2412 1 Top / 14.5 14.48 1.005 0.095 0.095 0.04
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 N average SAR(19) SAR(19) )
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (Wikg)
(dBm)
848.8 | 251 Right Touch Fig.1 325 32.45 1.012 0.253 0.256 0.14

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(19) SAR(19) Drift
MH ch . Position No. Power power factor
Z : timeslots) (Wikg) (Wikg) (dB)
(dBm) (dBm)
848.8 251 GPRS (4) Ground Fig.2 29.0 28.96 1.009 1.10 1.1 0.02

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

Table 14.14: SAR Values (GSM 1900 MHz Band - Head)

Maximum
Hrueney ) 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)
1850.2 | 512 | Right | Touch Fig.3 29.5 29.37 1.030 0.104 0.107 0.19

Table 14.15: SAR Values (GSM 1900 MHz Band-Body)

Maximum Measured
Frequency Mode . . Measured | Reported | Power
Test Figure allowed average Scaling
(number of N SAR(19) SAR(1g) Drift
MH ch . Position No. Power power factor
z - | timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
1850.2 | 512 | GPRS (4) Bottom Fig.4 26.0 25.88 1.028 0.426 0.438 -0.13

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 N average SAR(19) SAR(19) )
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (Wikg)
(dBm)
1907.6 | 9538 | Left Touch Fig.5 23.5 23.36 1.033 0.373 0.385 0.13
Table 14.17: SAR Values (WCDMA Band Il —-Body)
Maximum Measured
Frequency Mode Measured | Reported | Power
Test Figure allowed average Scaling
(number of . SAR(19) SAR(19) Drift
MHz ch . Position No. Power power factor
: timeslots) (Wikg) (Wikg) (dB)
(dBm) (dBm)
12.2K
1907.6 | 9538 RMC Ground Fig.6 23.5 23.36 1.033 0.897 0.926 0.12
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 14.18: 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) (Wikg) (Wikg)
(dBm)
836.6 | 4175 | Right Touch Fig.7 24.5 24.30 1.047 0.246 0.258 0.14
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(1g) Drift
MH ch . Position No. Power power factor
z - | timeslots) (W/kg) (W/kg) (dB)
(dBm) (dBm)
12.2K
836.6 4175 RMC Ground Fig.8 245 24.30 1.047 0.493 0.516 -0.03
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
Frequency Measured Measured Reported
Test Figure allowed Scaling Power
Side B average SAR(1g) SAR(1g) )
MHz Ch Position No. Power factor Drift (dB)
: power (dBm) (W/kg) (W/kg)
(dBm)
2412 1 Left Touch Fig.9 14.5 14.48 1.005 0.268 0.269 0.17
Table 14.21: SAR Values (Wi-Fi 802.11b - Body)
Maximum Measured
Frequency Measured | Reported | Power
Test Figure allowed average Scaling
. SAR(19) SAR(1g) Drift
MH Ch Position No. Power power factor
z . (W/kg) (W/kg) (dB)
(dBm) (dBm)
2412 1 Ground Fig.10 14.5 14.48 1.005 0.171 0.172 0.01
Note: The distance between the EUT and the phantom bottom is 10mm.
Table 14.22: SAR Values (Wi-Fi 802.11b Scaled- Head)
Frequency Reported Scaled
Test Actual Duty Maximum Reported
Positi SAR(19) Fact Duty Fact SAR(19)
osition actor uty Factor
MHz Ch. (W/kg) y 9
(W/kg)
2412 1 Left Touch 0.269 90% 100% 0.299
Table 14.23: SAR Values (Wi-Fi 802.11b Scaled- Body)
Frequency Reported Scaled
Test Actual Duty Maximum Reported
Positi SAR(1g) Fact Duty Fact SAR(19)
osition actor uty Factor
MHz Ch. (W/kg) y 9
(W/kg)
2412 1 Ground 0.172 90% 100% 0.191

Note: According to the KDB248227 D01, The reported SAR must be scaled to 100% transmission
duty factor to determine compliance at the maximum tune-up tolerance limit.

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

East China Institute of Telecommunications

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

Page Number
Report Issued Date

148 of 132
: Aug 13, 2015




P
G

ecIT SAR Test Report Report No.: 115D00083-SAR

15. SAR Measurement Variability

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

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

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg;
steps2) through 4) do not apply.

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

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the
originaland first repeated measurements is > 1.20 or when the original or repeated measurement
is 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 (19)

Frequency Test Original SAR First Repeated Reported
Side The Ratio
MHz Ch. Position (W/kg) SAR (W/kg) SAR(19g)(W/kg)
N/A N/A N/A N/A N/A N/A N/A N/A

Note: According to the KDB 865664 D01repeated measurement is not required when the original
highest measured SAR is < 0.8 W/kg.

Table 14.2: SAR Measurement Variability for Body Value (1g)

Frequency First Reported
Mode(number of Test Spacing Original The
Repeated SAR(1g)(
MHz Ch. timeslots) Position (mm) SAR (W/kg) Ratio
SAR (W/kg) Wi/kg)
836.6 190 GPRS (4) Ground 10 0.934 0.930 / 1.01
824.2 128 GPRS (4) Ground 10 0.786 0.793 0.840 1.01
848.8 251 GPRS (4) Ground 10 1.10 1.10 / 1.00
1907.6 | 9538 12.2K RMC Ground 10 0.897 0.861 / 1.04

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. | g Ci Std.Unc | Std.Unc | V;
value, Dist. 1g 10g . . Vef
+% +%,1g +%,10g

Measurement System

Probe Calibration 6.0 N 1 1 1 6.0 6.0 00

Axial Isotropy 0.5 R V3| 0.7 0.7 0.2 0.2 o

Hemispherical Isotropy 2.6 R N 0.7 0.7 1.1 1.1 co

Boundary Effects 0.8 R N 1 0.5 0.5 o0

Linearity 0.6 R N 1 0.3 0.3 o0

System Detection Limits 1.0 R N 1 0.6 0.6 )

Readout Electronics 0.7 N 1 1 1 0.7 0.7 o]

Response Time 0 R N 1 0 0 )

Integration Time 2.6 R N 1 1.5 1.5 )

RF Ambient Noise 3.0 R N 1 1.7 1.7 o0

RF Ambient Reflections 3.0 R NG 1 1 1.7 1.7 00

Probe Positioner 1.5 R N 1 0.9 0.9 o0

Probe Positioning 2.9 R NG 1 1 1.7 1.7 co

Max. SAR Eval. 1.0 R NEE | 1 0.6 0.6 o0

Test Sample Related

Device Positioning 2.9 N 1 1 1 2.9 2.9 145

Device Holder 3.6 1 1 1 3.6 3.6 5

Diople

Power Drift 5.0 R NEE 1 2.9 2.9 0

Dipole Positioning 2.0 N 1 1 1 2.0 2.0 co

Dipole Input Power 5.0 N 1 1 1 5.0 5.0 co

Phantom and Setup

Phantom Uncertainty 4.0 R N 1 2.3 2.3 )

Liquid Conductivity 5.0 R NG 0.64 | 043 | 1.8 1.2 co

(target)

Liquid Conductivity 2.5 N 1 0.64 | 043 | 1.6 1.1 co

(meas.)

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

Liquid Permittivity (meas.) | 2.5 N 1 0.6 0.49 | 1.5 1.2 00

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
03 | Power sensor NRV-Z5 100644,100241 May 13, 2014 One year
04 | Signal Generator E4438C MY49072044 Jan 19, 2015 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested
06 | Coupler 778D MY48220551 May 13, 2014 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

GSM835MHz Right Cheek High

Date/Time: 15/7/1

Electronics: DAE4 Sn1244

Medium: Head 835MHz

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 835MHz; Frequency: 848.8 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.46, 6.46, 6.46);

GSM835MHz Right Cheek High/Area Scan (121x71x1):

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

Maximum value of SAR  (Measurement) = 0.268 W/kg

GSM835MHz Right Cheek High/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 6.475 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.345 W/kg

SAR(1 g) =0.253 W/kg; SAR(10 g) =0.183 W/kg

Maximum of SAR  (measured) = 0.263 W/kg

Wikg
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Fig.1-1 GSM835MHz Right Cheek High
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1g/10g Averaged SAR
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Fig.1-1 GSM835MHz Right Cheek High
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GPRS 4TS 850MHz Ground Mode High

Date/Time: 15/7/1

Electronics: DAE4 Sn1244

Medium: Body 835MHz

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

Communication System: GSM 835MHz GPRS 4TS (0); Frequency: 848.8 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

GPRS 4TS 850MHz Ground Mode High/Area Scan (71x111x1):

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

Maximum value of SAR  (Measurement) = 1.20 W/kg

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

Reference Value = 32.96 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 2.17 W/kg

SAR(1 g)=1.1 W/kg; SAR(10 g) = 0.573 W/kg

Maximum value of SAR  (measured) = 1.13 W/kg

Wikg
— 1.131

—0.910
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Fig.2-1 GPRS 4TS 850MHz Ground Mode High
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1g/10g Averaged SAR
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Fig.2-2 GPRS 4TS 850MHz Ground Mode High
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GSM1900MHz Right Cheek Low

Date/Time: 15/7/3

Electronics: DAE4 Sn1244

Medium: Head 1800MHz

Medium parameters used (interpolated): f= 1850.2 MHz; 6 = 1.381 S/m; &, = 38.517; p = 1000 kg/rn3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM Professional 1800MHz; Frequency: 1850.2 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(4.89, 4.89, 4.89);

GSM1900MHz Right Cheek Low/Area Scan (111x61x1):

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

Maximum value of SAR  (Measurement) = 0.117 W/kg

GSM1900MHz Right Cheek Low/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 3.181 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.163 W/kg

SAR(1 g) =0.104 W/kg; SAR(10 g) =0.063 W/kg

Maximum value of SAR  (measured) =0.112 W/kg

Wikg
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Fig 3-1 GSM1900MHz Right Cheek Low
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1g/10g Averaged SAR
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Fig 3-2 GSM1900MHz Right Cheek Low
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GPRS 4TS 1900MHz Bottom Low

Date/Time: 15/7/3

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used (interpolated): f= 1850.2 MHz; 6 = 1.475 S/m; &, = 53.041; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: GSM 1900MHz GPRS 4TS (0); Frequency: 1850.2 MHz; Duty Cycle: 1:2
Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71);

GPRS 4TS 1900MHz Bottom Low/Area Scan (61x101x1):

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

Maximum value of SAR  (Measurement) = 0.470 W/kg

GPRS 4TS 1900MHz Bottom Low/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 17.19 V/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 0.727 W/kg

SAR(1 g) =0.426 W/kg; SAR(10 g) =0.236 W/kg

Maximum value of SAR  (measured) = 0.473 W/kg

Wikg
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Fig 4-1 GPRS 4TS 1900MHz Bottom Low
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1g/10g Averaged SAR
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Fig 4-2 GPRS 4TS 1900MHz Bottom Low
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WCDMA Band?2 Left Cheek High

Date/Time: 15/7/3

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1908 MHz; 6 = 1.391 S/m; &, = 39.621; p = 1000 kg/m’
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: WCDMA Professional Band II; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.89, 4.89, 4.89); Calibrated: 11/4/2014

WCDMA Band2 Left Cheek High/Area Scan (121x71x1):

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

Maximum value of SAR  (Measurement) = 0.424 W/kg

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

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

Reference Value = 4.908 V/m; Power Drift =0.13 dB

Peak SAR (extrapolated) = 0.620 W/kg

SAR(1 g) =0.373 W/kg; SAR(10 g) =0.217 W/kg

Maximum value of SAR  (measured) = 0.404 W/kg

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

Date/Time: 15/7/3

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

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

Communication System: WCDMA Professional Band II; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.71, 4.71, 4.71); Calibrated: 11/4/2014

WCDMA Band2 Ground Mode High/Area Scan (71x111x1):

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

Maximum value of SAR  (Measurement) = 0.963 W/kg

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

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

Reference Value = 15.38 V/m; Power Drift =0.12 dB

Peak SAR (extrapolated) = 1.60 W/kg

SAR(1 g) =0.897 W/kg; SAR(10 g) = 0.498 W/kg

Maximum value of SAR  (measured) = 0.967 W/kg

Wikg
— 0.967

— 0.778

0.589
0.400

0.210

0.021 [

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 Middle

Date/Time: 15/7/1

Electronics: DAE4 Sn1244

Medium: Head 850MHz

Medium parameters used: f =837 MHz; 6 = 0.919 S/m; &, = 40.986; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: WCDMA Band V; Frequency: 836.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.46, 6.46, 6.46);

WCDMA Band5 Right Cheek Middle/Area Scan (121x81x1):

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

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

WCDMA Band5 Right Cheek Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 7.663 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.318 W/kg

SAR(1 g) =0.246 W/kg; SAR(10 g) =0.183 W/kg

Maximum of SAR  (measured) = 0.257 W/kg
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Fig 7-1 WCDMA Band5 Right Cheek Middle
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1g/10g Averaged SAR
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Fig 7-2 WCDMA Band5 Right Cheek Middle
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WCDMA Band5 Ground Mode Middle

Date/Time: 15/7/1

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f =837 MHz; 6 = 0.962 S/m; g, = 55.152; p = 1000 kg/m3
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: WCDMA Band V; Frequency: 836.6 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.27, 6.27, 6.27);

WCDMA Band5 Ground Mode Middle/Area Scan (71x111x1):

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

Maximum value of SAR  (Measurement) = 0.519 W/kg

WCDMA Band5 Ground Mode Middle/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 22.92 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.616 W/kg

SAR(1 g) =0.493 W/kg; SAR(10 g) =0.372 W/kg

Maximum value of SAR  (measured) =0.518 W/kg
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Fig 8-1 WCDMA Band5 Ground Mode Middle
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1g/10g Averaged SAR
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WIiFi 802.11b Left Cheek Low

Date/Time: 15/7/6

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 2450 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 (131x81x1):

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

Maximum value of SAR  (Measurement) = 0.292 W/kg

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

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

Reference Value = 7.392 V/m; Power Drift =0.17 dB

Peak SAR (extrapolated) = 0.603 W/kg

SAR(1 g) =0.268 W/kg; SAR(10 g) =0.123 W/kg

Maximum value of SAR  (measured) = 0.290 W/kg
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Fig 9-1 WiFi 802.11b Left Cheek Low
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1g/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: 15/7/6

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

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

Communication System: Wifi 2450 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 (61x101x1):

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

Maximum value of SAR  (Measurement) = 0.182 W/kg

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

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

Reference Value = 4.315 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.358 W/kg

SAR(1 g)=0.171 W/kg; SAR(10 g) = 0.089 W/kg

Maximum value of SAR  (measured) = 0.185 W/kg
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Fig 10-1 WiFi 802.11b Ground Mode Low
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1g/10g Averaged SAR
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Fig 10-2 WiFi 802.11b Ground Mode Low
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ANNEX B. SYSTEM VALIDATION RESULTS

835 MHz-Head

Date/Time: 2015/7/1

Electronics: DAE4 Sn1244

Medium: Head 835MHz

Medium parameters used: f= 835 MHz; ¢ = 0.908 S/m; &, = 41.051; p = 1000 kg/m’
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 (41x131x1): 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=Smm, dy=5Smm,
dz=5mm

Reference Value = 54.64 V/m; Power Drift=0.11 dB

Peak SAR (extrapolated) = 3.55 W/kg

SAR(1 g) =2.35 W/kg; SAR(10 g) = 1.52 W/kg

Maximum value of SAR (measured) =2.77 W/kg
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835 MHz-Body

Date/Time: 2015/7/1

Electronics: DAE4 Sn1244

Medium: Body 850MHz

Medium parameters used: f= 835 MHz; 6 = 0.957 S/m; &, = 55.104; p = 1000 kg/m’
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 (61x121x1): Measurement grid: dx=10 mm, dy=10 mm
Maximum value of SAR  (Measurement) = 2.76 W/kg

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

Reference Value = 53.64 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.51 W/kg

SAR(1 g) =2.37 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR  (measured) = 2.77 W/kg
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1900MHz-Head

Date/Time: 2015/7/3

Electronics: DAE4 Sn1244

Medium: Head 1900MHz

Medium parameters used: f= 1900 MHz; 6 = 1.385 S/m; &, = 39.641; p = 1000 kg/m’
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 (51x101x1): Measurement grid: dx=10 mm, dy=10 mm
Maximum value of SAR (Measurement) = 13.45 W/kg

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

Reference Value = 98.74 V/m; Power Drift=0.19 dB

Peak SAR (extrapolated) = 18.92 W/kg

SAR(1 g) =9.81 W/kg; SAR(10 g) =5.19 W/kg

Maximum value of SAR (measured) = 12.9 W/kg
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1900MHz-Body

Date/Time: 2015/7/3

Electronics: DAE4 Sn1244

Medium: Body 1900MHz

Medium parameters used: f= 1900 MHz; 6 = 1.524 S/m; &, = 53.237; p = 1000 kg/m’
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 (61x101x1): Measurement grid: dx=10 mm, dy=10 mm
Maximum value of SAR (Measurement) = 13.54 W/kg

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

Reference Value = 87.63 V/m; Power Drift =-0.18 dB

Peak SAR (extrapolated) = 18.72 W/kg

SAR(1 g) =10.25 W/kg; SAR(10 g) = 5.38W/kg

Maximum value of SAR (measured) = 13.1 W/kg

Wikg
—13.079

—10.505

7.932

5.359

2.785

0.212 '
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2450MHz-Head

Date/Time: 2015/7/6

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f= 2450 MHz; 6 = 1.804 S/m; &, = 39.142; p = 1000 kg/m’
Ambient Temperature:22.5°C Liquid Temperature:22.5°C

Communication System: CW (0); Frequency: 2450 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(4.46, 4.46, 4.46);

System Validation/Area Scan (71x61x1): Measurement grid: dx=10 mm, dy=10 mm
Maximum value of SAR  (Measurement) = 20.95 W/kg

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

Reference Value = 98.41 V/m; Power Drift=0.12 dB

Peak SAR (extrapolated) = 26.62 W/kg

SAR(1 g) =13.4 W/kg; SAR(10 g) = 6.37 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

Wikg
— 19.535

—15.663

11.792

7.920

4.048

0.176 '
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2450MHz-Body

Date/Time: 2015/7/6

Electronics: DAE4 Sn1244

Medium: Body 2450 MHz

Medium parameters used: f= 2450 MHz; 6 = 1.918 S/m; er = 52.498; p = 1000 kg/m3
Ambien Temperature:22.5° C Liquid Temperature:22.5° C

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

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

System Validation/ Area Scan (101x101x1):Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) =22.99 mW/g

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

Reference Value = 105.41 V/m; Power Drift=0.13 dB

Peak SAR (extrapolated) = 28.37 mW/g

SAR(1 g) =12.97 mW/g; SAR(10 g) = 6.22 mW/g

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

Wikg
— 19.799
—15.873
11.947
8.022
4.096
0.170 X-T
East China Institute of Telecommunications Page Number 177 of 132

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Aug 13, 2015



2N
G

ecIT SAR Test Report Report No.: 115D00083-SAR

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:

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.
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® Remote control and teach pendant as well as additional circuitry for robot safety such as
warning lamps, etc.
® The phantom, the device holder and other accessories according to the targeted

measurement.
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C.2. DASY5 E-field Probe System

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

reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4

Frequency

Range: 700MHz — 2.6GHz(ES3DV3)
Calibration: In head and body simulating tissue at

Frequencies from 835 up to 2450MHz
Linearity: Picture C.2 Near-field Probe
+ 0.2 dB(700MHz — 2.0GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)

Application:SAR Dosimetry Testing
Compliance tests of mobile phones

Dosimetry in strong gradient fields

Picture C.3 E-field Probe
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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/cmz) 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 mW/ cm?.;

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

temperature probe is used in conjunction with the E-field probe.

SAR = C£
At

Where:

At = Exposure time (30 seconds),

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

E

2
[0

SAR =
P

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 preampilifier 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)

.-'J 3

.-rl.

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.

g

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
ALP% Horizontal 1 ]

oy

E Line . |
/Horizontal /
7 Line A Acoustic
A Output
Acoustic B Bottom of mw
Output Handset B
Bottom of
Handset
Wy/2
W, Width of the handset at the level of the acoustic
W, Width of the bottom of the handset
A Midpoint of the width W, of the handset at the level of the acoustic output
B Midpoint of the width w,  of the bottom of the handset

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

handset

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

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

carry accessory approved by the wireless device manufacturer.

Picture D.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

East China Institute of Telecommunications Page Number : 89 of 132
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Aug 13, 2015



i

G

ecIT SAR Test Report Report No.: 115D00083-SAR

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 622009.

Table E.1: Composition of the Tissue Equivalent Matter
835 835 1900 1900 2450 2450
Head Body Head Body Head Body

Frequency (MHz)

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
No. Probe SN. Liquid name date point . o (Sim)
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
Cw

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

- A g,
In Collaboresim with _ﬁ\_‘i_jﬁ-‘_
77Ls b e a g P
CALIBRATION LABORATORY -
Audd Mo 8| Nuoysen Roed, Hoidien District, Beijieg, F019), Ching "/.-“.r"}:\\__-‘“ CALIBRATION
Tel: +86e| DEINREIZ0TT  Fron; - 1062 D525 Fraluls® No. LI570
Eemail cilli@ehinan 2om Hupafweaw shinatt on
Client .  ECIT
T TR g

Cat CHAES - SH: 1244

Caltiration Prooeduns(s) TMC-OS-E-01-188
Callbration Procedure for the Data Acquisiion Eleciranics
[DAExR)

Callbration dale: Octaber 14, 2014

This calibration Certidoate documents the racsabilty to nalional standards, which realza the phyalcal units of i
magsuraments{S. The maasuremants and the uncertainties with confidence probability are given an the fallowing
pages and are pan of the cedficale

All caliorations have been conducled in fhe clased laboratory faclity: envirenment temparaturgzze3ic and i
PaurH ity = T %, f

Calibration Equipment usad (MATE critical for calibration)

Primary Stendarda (e} Cal Dade{Calibrated by, Certificata Mo Scheduled Calibation
|
Procass Calibrator 753 | 1971018 -Juby-14 (CTTL, Mol 14202147} July-16
[ |
Hama Funclion Signatura
Calibrated by: i 26ying SAR Test Englnesr %
Fesiewed by Ol Dizniuan SAR Praject Leadar M 1
R
Approved by Lu Bingsang Dhaputy Direglar of the laboratony AT '&. L
Issuad: Delobear 15, 2014 |

This calibration cedificate shall nat be reproducad excepl in full wilhul writhe apgroval of the labaratary.

Cerlilicale Mo Z14-97119 Pags 1 of's
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' L"‘N‘ Ini Ca¥abocration with
LI a s s

A Ke S Xuspaen o, Heedian Destrics, Beljisg, 0151, China

Tel: # 31062 WHALE-200 Fipt: +85- 100230463 350

E-mail: cillijshinailosm oo Vww chineiLin
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

«  DC Voltage Measurement: Calibration Faclor assessed for use in DASY
system by comparison with a calibrated instrumant 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 requirsd,

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

Cenifleats Mot 21497119 Page 2 0f 3
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" in Collaborntion wid
TTI. s p e a g
CALIBRATICN LABDRATORY

Akl Me 51 Xucyuan Rosd, Haidiae District, Beljing 100191, Chlm

Tigl; +54- DO-GI504E1 32009 Fas +B6-10-62306631- 1504
E-mail: exkfchinam com Hop e, chiestl o
DC Voltage Measurement
AD - Correarlar Reaslution naminal
High Fange: ILEE = iy, full rarga = A, =300
Low Rangs 1LEE = Bin, full mnge = A, 3y

DaEY maasuremant parsmalara: Auto Zeeo Tiena: 3 sec; Measuring fime; 3 sec

If.l.l]hrlliun Factors X ¥ i Z

High Range i A0G BTE £10.15% (k=2] | 40060 £ 0 16% (k=2}

Low Range 185041 +0.T% (k=2) | 387104 £ 07% (k=2}

404, 5804+ D15% (k=2)

4.01632 + 0.7% [k=32)

Connector Angle

Eﬁnmbar.lnghhhnmadnm‘f:,ﬂrn ) | A4 ® |
Camtlfiat Mot £14-97118 Page ¥ of 1
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CALIBRATPON LARDRATORT
_ldﬂ'uu.!-I Nneyum Rosd, Haldian Dbt Besjisg, 100191, Chine N f;':'\-\ F CALIBRATION
Tk HE-IHENMERI200F o -+86-00-E2306630.2504 Hiidiiha Mo, LOSTD
[B-rresil; cligichirmtt com Hupawiechnsl oy

Certificate

Cligst ECIT

Objact FSI0NE - BM:3252

Calioration Procedures) T

Calipration Proosdunes for Dosimatric E-fiald Probes

Calbraton date: November 04, 2014

This calbration Cerificate dosumants the fraceabiléy to national standards, which realize the physical wits of
measuremants{E). The measurements and the uncertainties with confidence probability are given on the folowing
pagas and are part of the canificate.

Al acalibrefions have baen conduclad in the cloasd labaratoey facility: anvdronment lemparatuneEzesn T and
hirmidity=70%,

Calivrafion Equipment used (MATE critical for calibration)

Primary Slandards IO#  Cal Dats{Cailbeated by, Carficle No.) Echeduled Calbraten
Power Meter  NRPZ | 101919 D1-3uk1a {ETTL, Mo 14%02148) Jun-18 )
Power senser NAP-ZE1 | 101847 D=1 (ETTL, Mo J 14402 148) Jun-15 i
Power setsor WRP-ZB1 | 101548 0-duk14 (CTTL. No.HaXD2148) 15 !
falerance  DdBAtenuatce | BTO520 12-Oec-12{TNIC: No.IZ 12867 Diac-14 !
ReferencelDdBatienuatcr | BTIZET 12-Dec-12(THC N2 12-866) Dac-14 . i
Reference Probe EXI0WV4 | SM 3517 28-Aug-14(SPEAG N EX3-0517_Aug14)  Aug-15 i
DAEd SNT3I 23-Ja0-14 (BPEAG DAEA-1331_Jan1d)  Jan-18
Secondary Slendsrds D # Cal Deta(Callorated by, Ceelificate No)  Scheduled Callbration !
SignalGanaratorG3700A | G201052606 01 -Jul-14 {CTTL, Mo.14x02145) Jun-15 1
Matwork Analyzar ESOTIC | MY48110673  15-Fab-14 (IME, NoJ214-781) Fab-15 i
Mama Functicn onat.ina |
Galbratad by W Zengying AR Teat Engineer % '
Reniewred by: ¥ Dianyian | BAR Projact Legdes el
Approved by Lii Eingsang Deputy Diractor of fhe kaboratory . m

IBguad: Kovernber 05, 2014
This calibration carificate shall not be reprecuced excapt in full without writhen spproval of the laboratary.

Cerlificate Mo: £1457118 Pagz 1 of 11
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Glossary:
TSL

rj-‘T‘i in Colbasesion with

CALIBRATION LABDRATORY

Aukd: Wi 4] X vcysan Koel, Haldimn Disrict, Befing, 16191, China
Tel: +i6- 10-H130 A1 31109 Fae; ¥ Bl 10-0 10 13 3-2504
E-mik cukichinatilam g it impii

fissue simulating liquid

MORMwy,z sensilivily in free space
GorwF sangltvily in TSL S MORM:,y.2
DCP digde comprassion paind

CF

crast factor (1/duly_cycle) of the RF sigral

ABCD modulation dependant linesrization parameters
Polarization & @ rotation arcund probe as
Paolartzation B B rofation araund an axis thad is in the plane normal bo probe axis (a1 measurament center), |

8=0 is nomal 1o probe axie

Connectar Angle  information vsed in DASY systam to align probe sensar X to the robal coordingte aysbam

Calibration is Performed According to the Following Standards:

a) |[EEE S 1528-2013, IEEE Recommended Praciice for Delermining the Peak Spafial-Averagsd
Specific Absorption Rate (SAR) in the Human Head from Wirsless Communicatione Devices:
Measurement Technigues®, Jupe 2013

b IEC §2208-1, “Procedure 1o messure te Specific Absorplion Rale [SAR) for hand-held devices used
in dase praximity fo the ear (freguency renga of 300MHz to 3GHz)", February 2005

Mathods Applied and Interpretation of Parameters:

NORMy, 2. Assessed for E-ield pofarization B=0 (f800MHz in TEM-call; f=1800MHz: wavaguide).
NORM:y z are only intermediabe valuas, e, the uncertainties of NORM: Y,z does not effect the

K -fiald uncariainty ingides TSL (soe balow CarmvF),

NORx, 1z = NORM ) 2° frequency_respanss (see Frequency Response Charl), This
linearization is implemantad in DASYY software versions ater than 4.2. The uncertairty af the
frequency reaponge is includad in the stated uncertainty of CorvF,

OGPy vz DCP are numerical lineanzalion paramedens sssessed based an the dala of powar sweep
(ne uncertainty required). DCP does not dapend on fraguancy nor madia

PAR: PAR i the Peak to fversge Ratio thad is ned calibrated but detesmined based on the signal
charactenstica.

Az Beye G s VRY, y z8,B.C are numerical inearization parameters assessed based on the
dala of powear sween for specific modulation signal. The parameters do net dapend on freguency nor
madia. VR is the meximum callbration range expressad in RUS vallage across the diade.

Canv® and Boundary Efec! Perameters: Assessad in flal phantom using E-Neld (or Temperalure
Transler Sandard for FSEI0MHEZ) and inside waveguide using analytical fald districutions besed on
poaer massuraments for f =300MHz. The same selups are used for assessment of the parameters
applied for boundary compensabion (alpha, dapth) of which typical uncerlainty valued are givan.
These pararmelers are used in DASYS software to improve probe accurecy close to the boundary.
The sarskhty In TSL comespands lo MORM:,y,z* Cor whareby the uncertainty cormesponds to
that given for ConvF. A frequancy dependent CorvF |s used in DASY version 4.4 and higher which
allows exdending the validity fromdS0MHE tod100MHz.

Spherical isofropy (30 devialion fam isalrapy). in a feld of low gradiants realized wsing a flat
phantom ssposed by a patch antenne.

Sengar Offsed The sensor offsef corresponds to the offset of vinwal messurement center lrom fhe
probe tip (on probe asis). No lolerance required,

Comnactor Angla The engle is assessed uaing the infarmation gaired by delermining the NORMx
[ uncertainty requined),

Certifleats Mo Z14-97118 Proge zod 11
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ecIT SAR Test Report

Report No.: 115D00083-SAR

Addd Mo S| Nuiyuen Rosd, Haidian Disrice, Baging. 100191, Ching
Ted: +E6-I-RAMHAI 2070 Fus: 18- 10620652504
E-rredl: ctikcbirl com [Htip:twewos chingilon

Probe ES3DV3

SN: 3252

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

{Maie: non-compatible with DASY2 systom!)

Cerfificab: Mo: 21497118 Page 3 af il
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ﬁ"_riz LISTRERIEETY

CALIBRATION LABORATORY
Suld Ha 81 Kusem Road, Hedden Tisirict, Beijlng, 1020191, Ching
Tel: - IR 08532070 Pam; B HHGE G125
E-rail: e igichinmtt] 2o Hiige s chineml. co

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameaters

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

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

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

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

and i expressad for e equara of the field valusa.

Coerlificate Mo: 21457118 PFage dof 11
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CALIBRATION LARORATORY

Akl Ko 31 Xeeyeen Koo, Helifn District, Beijing, [DH01, Ching
Teel: = | 2025005 5. 20079 P <351 D 13046132504
E-malt ciiligohinaml oo i nackirett Log

DASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media

R . .
f [MHz)" I’unn!lldty‘]c«‘i;l:r:;'lw ConvF X | ConvF Y | ConvFZ | Algha® E::: '[‘i':";;
750 4% | 068 BSE | 6.50 656 | 086 | 174 |+12%
B35 415 | 080 E.48 8.4 B46 | 044 | 138 [
_Ba0 41.5 087 B20 620 | 620 0.25 182 [ +12%
i 40,1 1.37 B4 524 524 | 060 | 131 | £12%
1900 | 400 140 | asg .80 48 | 047 | 166 | £12%
00| w9 1498 | 506 | 505 | 608 | o4s | 182 |x2%
2300 3.5 167 4.78 478 478 | 088 | 113 |£12%
| 480 | 302 1.80 445 | 446 | 448 | 080 | 110 | Hi2%
2600 380 1,08 428 428 420 | 0sa | w0e [E1em

© Frequancy validily of 2100MHz only appies for DASY v4.2 and higher {Faga 23, alsa [ 5 restited f $50MHL The

unartainty is the RES of ConyF uncerainty at calbralion frequency ard the uncertainty for the indicaied frequency band.
Fﬂl.l'fmm-ﬁ' balow 3 GHz, the valilty of lissue parameters (£ and o) can be relaxked o 210% it Iguin compansation
farmila & applisd 1o maaaured SAR valuss. At Isquencies above 3 GHz, the validity of issue parameders (£ and o) is

resincted 5o 5%, The wacartanty is the RSS of the ConvF unce tainky for indicaled tanget tissue pammaters.

# apha'Depth are detemined during callbration, SPEAG wamans ha the feimEnting deviation dus fa the Boundary

effect afier compensation s always less han z 1% for reouencies Dekow 3 GHZ and below + 2% for e frequencies

betwaen 3-8 GHz at any distance largar than Ralf the probss tp diamebar Fom e boundary.

Cerlificate Mo: Z14-97118 Pagerof i

East China Institute of Telecommunications Page Number 1100 of 132
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Aug 13, 2015



)
GEc

ecIT SAR Test Report Report No.: 115D00083-SAR

Ad: Mo 51 Maeyuan sl Habdien Dissicy, Daging. 190191, Chine
Tel #0230 Fax +i- NRIIMETI-2504
Pemad: enijekial qom Depiiwewchingiilon

Calibration Parameter Determined in Body Tissue Simulating Media

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Relative | Conductivity

bestasan 3-8 GHE al any dstascs larger than haif the probe p dameter from the boundarg

Cerlfients Ko 21497118 Page s of L1

-
oo | | oo [comr [ 5 2|
750 55,5 0,88 828 B.28 6.25 0.34 170 | £12%
835 B5.2 057 627 | B.2T 627 Da4 | 182 | £12%
_ann 5511 1.05 | a1s 613 613 D51 | 147 | £12%
1750 | 53 1.48 491 | a4 491 089 | 135 | 1%
1900 | 533 1.52 4.71 4.7 471 084 | 1.35 | =12%
00 532 | 1m2 452 452 482 | DED | 164 | E12%
2a00 | s28 | 1B | aEe 4,54 458 083 | 120 | —12%
2450 527 195 | 438 | 438 | 438 | 081 | 123 |-12%
W00 | H25 | 2186 | 425 425 | 425 | 084 | 121 | 12%

= Fraquency valdity of +100MHz anly applias for DASY vi.4 and highed (Page 2), skse il is resiricsed o £50MHz. The
uncertainty is tha RSS5 of ConyF uncenainty &1 calbration frequency and e uncertainty far the indicabed frequenay band,
F it frequency below 3 GHz, the valdily of Bssus paramalers (& and &) can be reased i £100% i liquid compensation
formule is applec S0 measured SAR waiues. A feguencees above 3 OHE, ihe validity of lissue parametsrs [ and o) is
restricted bo £5% Tha uncertainty i the RSS of the ComeF urcarainty Tor indicated Erpel BasUs parikedens,
“ pphaDept ans determined during calbmtion. SPEAG warrants hat the remaining deviatien due b thi boundary
eiffact after compenealion is slwans less than + 1% for frequencies below 3 GHE and badow + 3% for the Treduanties.
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ef CALERATION LABRDRATORY
Adidi HoS 1 Maeyuan Boad, Hakdlen Diswicy, Beging, 130191, Chine

Tigh 86 JI-RIWHAT1-2075 Faic +B5- 10-62104631 -2504
E-meal; stligshmanl con B, chinglil e

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

=
L&

=
-

e
F
I

=
=
N

Fregquency respcnse (normalized)

e
)
L

=2
m

— — :
1000 1600 2000 2500 3000

Esd
TEM fIMHz] e

§ .

Uncertainty of Frequency Response of E-fleld: £7.5% (k=2) |

Certifleats Mo 21457118 Fage7af 11
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Aedel; M S0 Nweyonn Road, Haidien [Hsrie, Bofing. 150191, Chire
Tzl +B6- 10-FIMER 12000 Fpec LB 1 G1IM4E33.2904
Feneed; slikiebined com ety chinatilon

Receiving Pattern (@), 8=0°

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

|
A0 1 T T T T T
— Roll]
Er=00MHE —+—E00MHe  —+— 1B00MHZ__ ~ »— F500MHz|

Uncertainty of Axlal lsotrapy m:muﬂ #0.5% ﬁ{nz'

Certificme Mo £14-97118 Fage & of 11
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CALIBRATICN LABDRATORY
Akl Mo 31 Nusrpgan B, Haidian Disriet, Beiing, 19091, Chima

Tel +Ri- IGIBHAIEH0  Fax; tE-10-GIMMET 3300
Eemal: entlThisan] s Hepsbewchingli] o

Dynamic Range f(SAR}caq)
(TEM cell, f = 900 MHz)

1wt W 1|;|" I 10’ o "'
SARjmem | o
[ Femoteompenssed -~ compenssied |
Uncertainty of Linearity Assessment: £0.9% (k=2)
Cemifieais Mo Z14-07118 Pape #of 11
i
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CALIBRATION LaROu AT Ry

A Mo 51 Xuevion Road, Heldin Disric, Bedjisg, 10090, China
Tl e HETADME33-20T9 Frru: -+ LS T3 3. 1504

Fom il eadiich faetil oo g s hinntl. o

Conversion Factor Assessment

=900 MHz, WGLS R9{H_convF)

L
Hiw)

| —fwasand -~ wmidal |
|

T e

Deviation from Isotropy in Liquid

]
o

o o0
-hq;m - i 4 ?f
=00

Al AED D) G0 0P D 0B 04D GG G0 A0
Uncerainty of Spherical lsotropy Assessment: +2.8% {K=2)

Corlificate Moc Z14-97118 Pape (aof 10
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i Ko 31 Xperyaan Rood, Huldan Deatrict, Beipng, HAI001, Ching
Val; e 10 303 3 20070 Fuan: +Re- 10-2NHAT3-2501
E-mait cithjgxhinaii com Bigieeonsingtil o

DASY - Parameters of Probe: ES3DV3 - SN: 3252

Othar Probe Parameters

Sensor Arrangement I Tl'lﬂﬂnl.-ll:ﬂ‘_l
Ennﬁacu:r Angle %) . | . 130.2
_l-lm:hankml Surface Detection Mode | endabled ]
El.:al Surface Detection Mode . - . disabia .
' Frobe Overall Length ! 337mm |
_Proh-a- Baody Diamater 1ﬂmm—
T_IpLanqm 'Iﬂmm_
Tip Diameter - dmm
Probe Tip to Sensor X Callbrlt.lun Point T 2mm ]
:ﬂbt Tip to Sensor Y Elli-hr.a.iinn Point T me_
-. Probe Tip to Sensor Z Calibration Paint _i;mm
Hlﬂﬂml.'nmml H'iulumment Dh‘m-na from Surface Imm
Cetilicate Nec 21497118 Page 10 of 11
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ANNEX H. DipoleCalibration Certificate

(

r\' Iy Collabessticn vish &ﬂﬂi‘_llﬂ:'ﬂ?"
77.s p e a g g
CALISRATION LARDRATORY
i
Adkd Mo 51 Xeevu s Road, Hiidio Disricy, Bedfing, 100191, China Ay
Tel: #5102 5046332079 Fax Iks-ll}&ﬂmﬁij.mt el U‘HEHP:%N
E-mail cillmchinati com Hugget'wwwshimiil
Client ECTT Certificate No:  Z14-87120
e R S o - o =

o

i

Object DRAE2 - 8N: 4d192

Calibration Procedure(s) TMC-O5-E-02-104

Calibration Procedures for dipale walidation kits

Callbration date: Movember 4, 2014

This calibration Cerficats documents the iraceability 1o nafional standarde, which realize the physical units of
measurement:3l). The measurements and the uncartamties with confidance probabdity are given on the following
pages and are part of the certificate.

All calibraions have bean conducted in the closed laborstory facility: emvirearment temperatured22iT and
Puamidity <7 0%,

Calibration Equipment used (MATE orifical for calibration)

| Primary Standarnde_ D% Cal Date(Calbrated by, Corfificate Mo Scheduled Calbration |
Power Medor  WRPZ 1019149 01-Jul-14 (CTTL, No.J14X02148) Jun-15
Power sensor NRP-201 | 101547 D1-Jul-14 (CTTL, No.J14X02148) Jun-15
Reference Probe EX30W4 | 58 3817 214 SPEAG Mo EX3-3617_Aug14) Aug-18
DAES SM 1331 2hJan-14 (BPEAG, DAE4-1331_Jan14) Jan-15
Secondary Standarcs [oe Cal Date{Calibrated by, Cenficate Mo, Scheduled Caliration
SignelGeneratorMGIT000 | G201052605  01-Jul-14 [GTTL, Mo 1402 145) Jun-15
Metwiork Analyzer ESO71C | MY4E14d1123  15-Feb-14 (TMC, No.JZ14-TE1) Fab-15
— —_ S —_— — - |
MNairue Funciion Signalre
Calibrated by: Zhao Jing EAR Tesi Engineer . iﬂ '
Reviewed by: Qi Dlmyuan SHR Praject Leader _.,___;é;wfjg/
Approved by: Lu Bingsang Diaputy Directar of the Iaboratary 1 4t I

[agued: Movermbar 6, 2014
|_This celibration cedificate shall not be reprodused axcept in full without wrilten approval of e laboratory.

Cerlificaie Mo: Z14-97120 Prage 1 ol8
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&Lk ez e

Adkdl e, 51 Kucywan Roed, Hidian Districy, Beljing, 100191, Chiza
Tiel: +B5 T-6ZAMEA3- 2075 Fres: +RE-10-613HE33-2504

B-mml: ol chinatil com Hrtpetrwww.chingitl o
Glossary:
TSL tissue simulating Bguwid
ConF sensitivity in TSL { NORM:x, vz
A not applcable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Abseiption Rate [SAR) in the Human Head from Wireless
Communications Devicas: Measuremeant Technigques®, Juna 2013

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

c} KDBa656E4, SAR Measurement Requirements for 100 MHz to & GHz

Additional Documentation:
dj DASY4/5 Sysiem Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Condifions. Further details are available from the Validation Report at the emnd
of the certificate. All figures stated in the cerlificate are valid at the frequency indicated,

«  Anferng Parameters with TSL: The dipole is mounted with the spacer to posifion its feed
point exactly below the center marking of the flat phantom section, with the arms ariented
parallel to the body axis.

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

«  Eleclical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty reqguired.

«  SAR measured: SAR measured at the staled antenna input power,

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

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

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

Certificate Mo 214-97120 Page 2 of 8
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CALIBRATION LABG RATERY

Add: W51 Xueyuan Road, Haidian District, Beijing, 100191, Ching
Tel- #8662 30403 32079 Fan: +86-] 6210461 32504,
E-mmail: cttlfichinmi] com Hilpwvuchisall £n

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

DASY Version DASYS2 52B81222
Phantom Triple Flat Phamam 515
Distance Dipole Center - TSL 15 mm with Spacer
_anm;unmnn o, iy, dz = 5 mim
Frequeancy . B35 MHz & 1 MHz
Head TSL parameters

The folosing paramessrs 8nd calculalicns wers spalisd,
Temparature Parmiltiily Conducthity
Nominal Head TSL parameters 20 41.5 0,80 mhoim

Measured Head TSL parameters Z20102) "G 40826 % Q.82 mbaim £ &%

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

B4R averaged over 1 o’ {1 g) of Head TSL Conilica
SAR moasurad - 260 W input pawer A1 AW g
SAR for nominal Haad TSL parameters noemalized to 1W 548 W g £ 20.8 % (k2] | i
SAR averaged oves 10 oo’ (10 g) of Hoad TSL Conditian :
SAR maasurad 250 i input power 1.57 miWi i g -
| BAR far nominal Head TSL parameters i nwrmwimw mmm:m.iﬂ{n-z}
Body TSL parameters
The lollrwing paramelens and calculations were .
—Iﬂﬁ;ﬁmn Parmittivity Conductivity

Nominal Body TSL parameters | 220G a5z 0157 mhaim i
Maasured Body TSL paramatars | 2oz EALE % 090 mbaln £ 8 % :
Bady TSL termperature change during Iaall =10 - - f

SAR result with Head TSL

SAR averaged aver 1 et (1 gl of Bady TSL Corditin
BAR measured - 26D MW inpurt perar 240miWig ;
| SAR for nominal Body T5L parameters rarmalized o W D45 MW g £ 20.8 % (k=2)
SAR pveraged over 10 cm’ (10 g) of Body TSL Candiion |
SAR measurad 250 mW input power 1EDmW i g
ﬂhr noeminal Bedy TSL paramelsns nomalzad o W | 8.32 m;g't m.mnnu :
Certifieate Mo 21497120 Page 1 af k N :
4
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Cortificate Mo: 21407124 Page 4 of &

&L e e e

A Mo 51 Xueymmn Roed, Heddiom niﬂ.riu__-kliiil‘ﬁ 10191, Ching
Tal: # B | (-6 0463 52079 Py +B6- | I-630463 12904
E-maid: citl@ehinatilzom Histpotwww.chinaitl.cn

Appendix

Antenna Parameters with Head TSL

Impedanca, imnsformad o feed paint S0.80- & 450
Fealisrn Loss - 27.0d8

Antenna Parameters with Body TSL

Impadanee, ransfarmed 1o fead point 48.30)- 5.50{0
Refura Loss - 23.3B
General Antenna Parameters and Design
|_Elmicul Dalay (one dirgciion ) 1.267 e |

Afber hong tenm ues with 100W radiated power. only a slight wamning of the dipoln near the feedpoint can
e mesaured.

The dipole is mada of standard seminigid comxial cable. The canter condustar of thi: feeding line is directly
canneched to the second ame of the dipale, The anlenna is theredore shont-circuited for DiC-signals. On some

of tha dipodes, small end caps are added te the dipole anms in erder e impreve matshing when loaded

according i the poestion as explained in the “Measurement Conditions” paragraph. The SAR dets ane not |
affectad by this changs. The cverall dipols length ks still acooiding o the Standard, |
Mo encessive force must be applied to the dipole ams, because they might band or the saldered

connecians near the feedpoint may be damaged.

Additional EUT Data

SPEAG

Manutschurad by

East China Institute of Telecommunications
TEL: +86 21 63843300FAX:+86 21 63843301
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Adkd: Mo S| Xueyuan Koad, Haklian Dinct, Beijing, [00191, Chisa

Tl tRE-IAEIMEIS-20T9  Fa: +8G-| (TIRET3-2 50
E-mnll: citl @chinatl com Fttpfuwew chinpitl oz
DASY'S Validation Report for Head TSL Dute: 4.11.2014

Test Loboratory: CTTL, Beijing, Chmma

AT Dipede 835 MEz; Type: DE35V2; Serial: DEISYZ - SN 44112
Cormunication Systea: LD 0, CW; Frequency: 835 MHzDuty Cyele: 1:1
Musdium parameters used: = 835 MHz; o= 0.916 S/m; £, = 40.82; p= 1000 kp/m®
Phantom section: Right Section

Meazurement Standard: DASYS (IEEEAEC/ANST CA3.19-2007)
DASYS Configuration:

s Probe: EX3DV4 - SM3G17: ComvF(96T, 9,67, 9.6T); Calibrated: 2014-08-21;

¢ Bensor-Surface: Zmm (Mechanical Surface Dejection)

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

+  Phantom: Triple Flat Phantom 5,10, Tvpe: QD (0 PA1 CA; Serial: 116171

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

System Performancs Check at Frequencies ubove 1 GHe/d=15mm, Pin=250 mW,
dist=L0mm (EX-Probe)/Zoom Sean (Ta7x7) (TsTx TN Cube (1 Measurement grid:
ds=5rmm, dy=5mm, dz=5mm

Reference Value = 58.96 Vim; Power Deift = 0.00 JdB

Peak SAR (extrapoloted) = 3.69 Wike

SART ph = 2,41 Wik SAR(ID g) = 1.57 Wikg

Maxirum value of SAR {messured) = 3.09 Wikg

.29

.39

-10.49

0 dB = 3.09 Wikg = 4.9 dBW kg

Certificate Moc Z14-97120 Page Saf 8
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ﬂ CALIBRATION LABORATORY
Add: Mo 5l Kureuan Feosd, Haidian Dstrict, Beijing, 100191, China

Teel: HHG- 1 D-R20453 32079 Frm- +86-1 (021 08633.2504
Femail: citligohinm com Hipwvr, chingtl.en

Impedance Measurement Plot for Head TSL

il = Loy Mag 10,0/ kel . o00ds [FL om']
it 00 [ !.!!.m ML 17,92 a0 T
¥ 00

i, O
a0.00 |
10,00 |

FR= | /
e S
-12.00 i —— T |
2000 | | : i ! |
it o0 | ! I
| H |

A 00 |

=i, [0 - &

FOEN 911 Sith {Reix) Scala 1.0000 [FL pel]
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-
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CALIBRATION LABDRATORY
Aaldl: Mo 51 Nueyuem Boed, Habilas Distict, Bejjisg, 100191, China
Tel: +BE- 10623 (463 - 2075 Feon: it | D2 LI 1.1 50
E-mal- ctib@ehinan]. con Hsp:Powewe chinalt.on

DASYS Validation Report far Body TS1L Drate: (4,11.2014
T'est Laboratory: CTTL, Li-cij'ing_ China
DUT: Dipole 535 MHz; Tyvpe: D335V2; Scrial: DEISV2 - SN 4d112
Communication System: UID @, CW; Frequeney; 835 MH: Duty Cyele: 1:1
hedium parameters used: £= 835 MHz o= 00991 S/m; & = 55.34; p = 1000 kg/m’
Phantom section; Center Section
Measurement Standard: DASYS (TEEEAEC/ANS] 063, 19-2007)
DASYS Configuration:

e Probe: EX3DV4 - BN161 T, ConvF(9.48, 9458, 9.48); Calibeated: 2014-08-28:

*  Sensor-Surface: Zmm (Mechanical Surface Detection)

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

+  FPhantomn: Trigle Flat Phantom 5,0C; Type: QD 000 P51 CA; Serial: 116171

+  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6,10(7331)

System Performance Cheek at Frequencies above | GHa/d=15mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Eoom Sean (Tx7x7) {Tx7x 7 Cube 0: Measurement ;m'.;]
da=3mum, dv=5mm, de=5mim

Reterence Walue = 56.13 Vimg Power Dinft = -0,01 4B

Penk SAR (extrapolated) = 3,57 Wikg

SAR(I gh = 2.4 Wikg: SAR(10 g1 = 1.6 Wikg

Maxmum value of SAR iu:u.':lmlmcl:l = 3.0 'J;'."I-q.g

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

Certificate Moc £214-97120 Page Taf &
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CALINRATION LABORATORY
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Til: -+ | DB 53 52075 Fix; +B6-10-R23MGE]-2 504
E-mil clibichinattl.com Hegze!warwehiralil.cn

Impedance Measurement Plot for Bady TSL

Trl Sl Leg Mag 19, 0008 Ref ©,0d0da [F1 oe1]

Bl O L
Ay, o :

A, O

L N

16.00 | !

£. o0 e

=13, 00 |
~Seon L - — i
Pl =1 wvich (A+ixd Tcale 1.0000 [F1 Del]
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A M 31 Xusyean Heed, Fiidas Distict, Doijisg, 100191, Chiza E{ﬁ? CALIBRATION
Tal: +B6- 1023048352079 Frsg: +B6-1 D603 (463 3-2 504 iyl Ma, LAGTO
Eoadl el @ehinatt] com Eistpettwmnchinattl, ga
Client ECIT ertificate No:  Z14-87122

Oiject DI900V2 - SN: Bi134

Calibration Procedure(g) TMC-05-E-02-154

Calibration Procedures for dipole valdation kils

Calbration date: Novamber §, 2014

Thie calibration Cerfificate documants the fraceabilty te national standards, which realize the physical unils of
measwemeants(Sl). The measurements and the uncenainties with confidence probability are given on the following
peges and are part of the certificats.

Al calibrations have been conducted In the cdosed laboratery faclity: emdronment tempersiwez:sT and
Pumidity=70%,

Caflibration Equipment usad (MATE criical for calbration)

Primary Btandards 0 # Cal Date(Callorated by, Ceriificale No.)  Scheduied Calibration
Fower Maler NRP2 11918 D =dul-14 (0TTL, Ko JT402 1 46) JurE15
Power sensor NRP-ZO1 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Reference Probe EXIOV4 | SN3617  28-ALg-14(SPEAGNo.EX3-3617_Aup1d) Aug-15
DAE4 SN1331  23-Jan-14 (SPEAG, DAE4-1331_lan1d) Jan-15
Secondary Standards | ID# Cal Date{Calibrated by, Certificate NpJ)  Ssheduled Galibraion
SignatGeneratorMG3700A | 6201052605 01-Juk-14 (CTTL, No J14X02145) Jun-15
Network Analyzer ESOTIC | MYSB110ET3  15-Feb-14 (TME, Mo JZ14-781) Feb-15
Marme Function Signatura
Galibrated by: Zhao Jing SAR Tust Engincar 44
Raviewsd by: Qi Dianyuzn SAR Project Laadsr sk /.
Approved by Lu Bingeang Departy Diresctor of the labaralory ‘J ..:41., i

Issued: Movameer 3, 2014
This calibration cerifizate shall not be reproduced excapt in full withaut written approval of the Labaratory.

Certificsie Mo Z14-97122 Fage | of &
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Add: Mo 8] Xusyein Road, Haldsa Diswe, Beljing 103101, Chiis
Ted: 8| D-AZI046332079 Feo: H0= 1002304633250
E-mail: ctilifchingid com HetpFuww chingid on

Glossary:

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-201 3, *IEEE Recommended Practice for Determining ihe Peak
Spatiak-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Cammunicatians Devices: Measurement Technigues®, June 2013
by IEC G2209-1, "Procedure 1o measure the Specific Absomption Rate (SAR) For hand-held
devices used in close proximity o the ear (frequency range of 300MHz to 3GHz)", Fabruary i
2005 |
c) KDBBEGSSG4, SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antonna Paramaters with TSL: The dipole ia mounted with the spacer to posifion its feed
point exactly below the canter marking of the flat phantom section, with the arms oianied
paraliel to the body axis.

« Feed Point mpedance and Relum Loss: These paramaters are measurad with the dipole
positionad under the iquid filled phantom. The impedance stated is ransformed from the |
maasurement ai the SMA connecior to the feed point, The Returm Loss ensures low
reflected power. Mo uncartainty regquired.

= Electncal Delay: One-way delay between the SMA connector and the antenna feed point,
No umcartainty reguined.

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

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

&« SAR for nominal TSL paramelers: The measured TSL parameters are used Lo calculate the
nomingl SAR result,

The reported uncerainty of measurememnt is stated as the standard uncerainty of
Measurament multiphiad by the coverage factor k=2, which for a nomal distribution
Comaspands to a coverage probability of approximately 95%.

Certificate Mo: 21497122 Page ol B
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CALIBRATION LABORATORY

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

[E-mmaril: citl g chinatil com Hapwww. dilnairles
Measurement Conditions
DIASY aystem configuration, as far as rof given on page 1. : -
DASY Varslon DASYER G082
Estrapolation Advenced Exirapelalise T
Phantom Trighe Flat Pharder B.1C
Emﬂlpﬂrmm-m 10 mm with Spacer
;rl!.unnnalmn de dy, dz = & mm
__Fr-umcr 1900 MHz + 1 MHz
Head TSL parameters
The Tolowing parsmetars and calcuiations wen applied,
Tamparatura Parmittivity Conductivity
Mariingl Head TSL parameters 0T  ano 1.40 mhaim
Measured Head TSL paramebars (2202 0.2)°C VDA% 1.37 mhaim £ 6 %
Head TSL tamperature change during test “.0°C - —
SAR result with Head TSL ]
SAR averaged over 1 cni' {4 gh of Hoad TEL Condtion _ ]
S8R measured 250 mW Input power BAG MW I g
S8R for nominal Head TSL parametess nermaized o TW 40,0 MW g 2 2008 % (k=2)
SAR avernged awer 40 o {10 g} of Heas TSL Corwdition :
S8R messured 250 MW input pewer 545 mW i g
| SAR for nominel Head TSL param sters nomlized 1o W 0.8 M i £ 204 % [k=2) i
Body TSL parameters '
T'I'ﬂ_fﬂh"hu paramaters and calcusiong were applied. I
Temperatura Poamittivity Comluctivity
Hominal Body TSL parameters oG 533 152mbam | i
Measured Body TSL parameters @20£02)°C | S4126% | 161 mhamie% | f
Body T5L temparature change during test|  <10°C [ —_ — |
SAR result with Hoad TSL _ ' i
SAR avoraged avar 1_cm’ {1 g} of Bedy TSL Coendition |
SAR measured 280 MWW inpedt powear 101 i g :
AR far nominal Body TEL parametars narmeized fo 1V 40.7 W ig £ 208 % (k=2) |
SAR averaged ovor 10 e |1¢ﬁ¢mm Caonditan i
 SAR measured 50 F inpLt e A1 g i
SAR for raminal Body TSL parameters nommalized fo W 1.3 i g £ 20.4 % =2}
Certificate Moc 214497122 Page 3 af B !
|
Il
East China Institute of Telecommunications Page Number 1117 of 132

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Aug 13, 2015



p iy
&
ecIT SAR Test Report Report No.: [15D00083-SAR

®  In Collsboration with

TTI &8 p e a g

CALIBRATION LABORETORY

Adid: Hir, 31 Kuspuan Boed, Heidisn Desrict, Being, 100H%1, Ching
Tel: #36-10-62304033-2079 [Fax: #Ei-10-52004653 2504
E~mil: cek@ichinmtil.com Hutptiwsrws chissinil, o

Appendix

Antenna Parameters with Head TSL

Impedanca, raneformsad ta feed poird 5490+ 8.04)0
Rahem Loss - 3318

Antenna Parameters with Body TSL

Impadance, transformed 1o lead paint 4860+ B.&4|0

Retum Loze -23.50B

General Antenna Parameters and Design

| Elecirical Dalay (orne dinsctian) 1.304 ns I

Adter long term use with 1004 radiated power, only a alight warrming of the dipole near e feedpoint can
2 measured,

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

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

Additional EUT Data

m'lhfm:lhr:d by . SFEAG
Certificats Mo; 214-97122 Pagr 4 of B
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Add: Ko 31 Xueyuen Road, Ha
Tl #86- 1062 B840 10
Eeiail; etk

g, 100194, Chine
Oh13-250
Hitp:fwwe ohieatil cn

DASYS Validation Repart for Head TSL Date: 05,11.2014
Test Laboratory: CTTL, Beijing, China
DIUT: Dvipole 1MW MHz; Type: DY 2; Serinl: D900V - SM: 5d134
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cvele: 1:1
Medium pasameters used: £= 1900 MHz; ¢ = 1365 S/m; & = 39,92; p = 1000 }cg-'n':1
Phamtom section: Right Section
Mensurement Standard: DASY 5 (IEEETECSANS] Ca3.15.2007)
DASYS Comliguration:

»  Probe: EX3DVS - SN361T; ConvF(7.9, 7.9, 7.9% Calibrated: 2014-08-28;

v Sensor-Surface: 2mim (Mechanical Surface Detoction)

» Electronics: DAE4 Sn1331; Calibrated: 2014-01-23

+ Phantom: Triple Flat Phentom 5,00, 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: Measarement grid:
dx=3mm, dy=3mm, d=5mm

Reterenee Value = 104.1 Vi Power Didit = 0,02 dB

Penk SAR {extrapolated) = 18,1 Wikg

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

Maximum value of SAR (measured) = 14.0 Wik

-6, 65
<13.30
-19.95

-26.60

-13.24

0 dB =153 Wikg = 11.85 dBW/ ke

Cortificate Mo: Z14-07122 Pags 5 of 8
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Add: Mo 51 Kueyuan Foad, Haldian Tiade, Beijing. (00194, China

Tel: +Bi6-1 D-G230461 31000 Fao i1 06210867 3-2 504
Eernall: eil el | com Hitpwww chinnxl zn

Impedance Measurement Plot for Head TSL

Trl 511 Log Map 10. 00007 Aee G, 06ed0 Pl DET)
0. 00 73 L, 900000 GAE =43.100 0B

AQ.00
0, oal 1 H | |

_2(i, b8 | _\-“_‘_H_""‘-'--.. _,_._,--'—"""_r_'_.-_'_'-
A 0 !

~50, 00 b

B =10 swich (R4 Ecale 10000 [FL Dal]
19000000 GHZ BL.OM 0 S.E00 e SN B |
-~ e
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Add: Mo 51 Xesyuon Road, Hedian i, Beging, 1001%1, China
Tk #5801 0=62 50512074 Fas: #BE-10-5234G3]-1504
E-mail: ok higaitl. com Hitpeswwrw.chinatil.cn

DASYS Valldation Report for Bedy TSL Chates 5,1 120004
Test Laboratory: CTTL, Beijing, China
DUT: Dipake 19M MHx; Type: DI900VE; Serial: D1M0V2 - 8N: 54134
Communieetion System: UID &, CW, Frequency: 1900 MEzInty Cyale: 1:1
Medium parameters nsed: £= 1900 Mz o = 1511 8/m; g,= 54,12; p = 1000 kg/m”
Phantom seciion: Lefl Section
Mensurement Standard: DASY 3 (IEEETEC AMSI C63,19-2007)
DASYS Configuration:

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

s Senser-Surface; Zmm (Mechanical Surface Detection)

+  Elecironics: DDAE4 Snl1321; Calibrwted: 2014-01-23

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

+  Measurament 5W; DASY 52, Version 52,8 (8); SEMCAD X Version 14.6,10(T331)
System Performanee Cheek at Fregquencies above | GHe/d=10mm, Pin=250 mW,
digt=20mm (EX-Prabe)/Zosm Scan (TxTx7) ($xTxTWCube : Measurement grid: |
dx=5mm, dy=3mm, dz=5mm
Reference Value = 9858 Vim; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 182 Wika
SAR(D gh = 10,1 Wie: SAR(I0 gy =53 Wikg
Muaximum value of SAR (measured) = 14.5 Wikg

-b.36

-12.71
-19.07
-26.42

=3.78

0 dB =156 Wikg = 11.94 dBW/kg

Cerlilicale Mao: £14-97122 Fage Tol'x

East China Institute of Telecommunications Page Number 2121 of 132
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : Aug 13, 2015



p iy
&
ecIT SAR Test Report Report No.: [15D00083-SAR

r\ﬂ' in Coflebemtion with
{, CALIBRATION LABDRATORY
Add: X0 Xueyuan Read, Hakdian Disisel, Beijing, 100191, Chir

Liel: +H6- 1 0-GXIHEI 32009 Foog: +80-10-6Z1 080132504
E-irwil; st natsl soo Hitp: orsrrm. chinoi Lon

Impedance Measurement Plot for Body TSL

[ =1 Log Mag 10, 0000, Rer 0, 6000 [FL DET]
W LR S g9, Y e

e ! | |
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10, 00 | : |
16, o ! 1

00 K i ' L
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som| —~— b

e, 00 i

- ik 30 | | |

=ik

i H

PR =11 Smith (ke ]sd Scale 1.0000 [F1 0&T]
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Client ECIT Certificato No:  Z14-97125

Oiisject D2450%2 - SN: BEE

Calibration Proceduns(s) THIE-O8-E02- 194

Calibration Proseduras for dipole validation kik

Calibration date: Movernker 3, 2014

This calibration Cerlificete documents the traceability to national standands, which realize the physicsl units of
maasursments|3l). The measurerments and the uncertainties with confidence probability are given an the following
pages and are part of the cetificate.

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

Calivration Equipment used (METE critioal for calbration)

Primary Standards [T Cal Date{Calibrated by, Cerificate No.)  Scheduled Calibration |
Power Mater  NRF2 [ 101918 O1-Jul-14 (CTTL, Mo, J14X02145) Jure15
Power gensor NRP-Z31 | 101547 O1-Jul-14 (CTTL, Mo, J14X021 46) Jun-15
Reference Probe EXIDVS | SN 3817 28-Aug-14(SPEAG N0 FX3-3517_Augia) Aug-16
DAEA SN 1231 23-Jan-14 (SPEAG, DAE4-1331_Jan14) Jan-15
_Secondary Standards Io# Cal Dete{Calbrabad by, Cerlificate Mo Seheduled Calibraticn
SignalGenaratorMG37004 | 6201062605  01-Jub14 (CTTL, No.J14x02145) Jun5 B
Metwork Anatyzer ESOTIC | MY46110873  15-Feb-14 (TME, NoJZ214-781) Fab-15
Hame Function Signatura
Callorated by: Znao Jing SAR Tes| Engineer - ﬁgj
Reviewed by: i Dianyuan SAR Project Leader M.:—"’
Approved by: Lu Bingsong Degpuly Ditactor of the laborstory | ff; ﬂ‘ﬁ‘h@
Issued: Movemblr 5, 2014

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

Certificats Mo: Z14-97125 Page 1 of B
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Akl M 51 Kuepen Rosd, Haidm District, Baijing, 100191, Chisa
izl +hdes IO AT 32079 Frg: +Rf- 10673 M3 -2 50
E-mail etil @chinstl vom Hitp:tww.chinail m

Glossary:

TSL sz simulating higuid

ConvF senaitivity in TSL f MORMyx,y,z
/A not applicable or not maasured

Calibration Is Performed According to the Following Standards:

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

by IEC E2208-1, "Procedure to measure the Spacific Absorption Rate (SAR) For hand-hekd
;E;i?ﬂ used in close proximity to the ear (frequency range of 300MHZ to 3GHz)", February

c) KDBBESGE4, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASYAS Syatem Handbook

Methods Applied and Interpretation of Parameters:

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

s Antenna Faramefers with TSL: The dipole is mounted with the spacar to position s feed
point exactly below the center marking of the flat phantom section, with the arms crientad
paraliel to the body axis.

« Fead Point impedance and Refum Loss: These parameters are measured with the dipale
positionad under the liguid filled phamtom. The impedance stated is transformed from the
measuramant at the SMA connector to the fead point The Return Loss ansures low
reflected power. No uncertainty reguired,

= Electrical Dalay: One-way delay between the SMA connector and the antenna feed point.
MNa uncertalnty required.

»  SAR meazurad: AR measured at the stated antenna input powear.

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

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

The reportad uncerainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distibution
Comasponds to a coverags probability of approximately 85%
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Measurement Conditions

DasY uration, &3 far & not givan an pags 1.
DASY Veraion DaEYS2

S2.8.8.1222

Extrapolation Advances Exiragoiation
Phantom Tripta Flat Frarsom 5.1
Distance Dipole Center - TSL 10 mm

with Spacar

Zoom Scan Resalubion doe, dy, iz = & mm

Froquency 2450 MHz + 1 MHz

Head TSL paramoeters
Tha following parameters and calculations were appiied.

Temperature

Permittvity

Conductivity

Haminal Head T3L parameters e

Mz

1.80 mhoim

Maasured Head TSL paramaters 220202 °C

AT £6 %

184 mhoim £ § %

Head TEL temperature change during Lest

=1.0°C —

SAR resull with Head TSL

SAR aweraged cver 1 |'.'11:|l 11 gy of Head TSL Condition

SAR maasued 250 mW inpul power

1B mil i g

ZAR for raminal Haad TSL paramaters: moemeakzed b 1W

B4 W g 2 208 % (k=2}

SAR pweraged over 10 ¢’ (10 g) of Head TSL Coedilien
SMR messurad 250 mh input powear B33 mN I g
E-hfnml.w I-Ia:atlTﬁl.pamrrﬁBm normaized o TW H.anﬂm:!uﬁﬁ
Body TSL parameters
Tha Fellotwing pararmeters and calculations wers apphed.
Tempsarature Permitiivity Conductivity
Naminal Body TEL paramtors 220 527 1.85 mhadm
Measured Body TSL parameters 220402} °C 54428% 1,09 mhoim £ & %
Bady TSL temperature change Mng.m =1.0°C — R
SAR result with Head TSL
| SR averaged over 1 oo’ (1 g) of Body TSL Gandtion
SAR measured 250 MW Ingul power 131 mi i g
SAR for mﬂnﬂEndvTELm. . normalzed ta T 516 mmtaﬁ.;mhﬂ
BAR pyvernged over 10 cm’ (10 g) of Body TSL Cendilicn
Sﬁ-ﬂmmmﬂ 250 WV inpul pawear BAGmWig
SAR. for nominal Bodly TSL parameters mormalized to IW | 244 W g £ 20.4% (ke2) |
Certificate No: 214-97125 Fage 3ol s .
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Appendix

Antenna Parameters with Head TSL

Impedenca, rensformad 10 feed poirl | 53 50+ 8220

- 328

Ratum Loss |

Antenna Parameters with Body TSL

Impadance, franstormed o fead point
Redurn Loss

General Antenna Parameters and Design

61,200+ 7850

-22.108

Elecincal Delay {one dirsction) 1032 ne

After lomg term use with 10068 radisted power, only a alight wanming of the dipsle fear the feedpaint can
be measired.

The dipole is meds of standard semirgld coaxial cable. The center conductor of the feeding line is direcily
connectad o the second am of Ihe dipole, The antenna is therefore short-circwied for DC-signals, On soms
of the dipoles, emal end caps ang acded to the dipole arms in ondar to Improve melching when loaded
according 1o the position as explained in the "Weasuramant Conditions™ paragraph, The: SAR data are not
affected by this change. The owerall dipole length is still according 1o the Standard,

Mo excessive forea mus| be applisd fo the dipole arma, because they might bend o the scidered
connections near the feedpoint may be damaged.

Additional EUT Data

ety

Cerlillate Ma: Z14-97125
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Add: Mo 31 Kueyuen Road, Haidian District, Beijing, 100191, Chine

Tal: +Be-10-62304033 20789 Fien: +i6-1 H623461 3-2504
E-gmail; cllifchmal com Htpeywwen, chinmr cn
DASYS Validation Repert for Head TSL Drate; 03,1 12004

Test Labseratory: CTTL, Beijimg, China

DUT: Dipale 2450 MHz; Type: D2430Y2; Sevial: D2450V2 - SN: 858
Cosmmundeation System: UID 0, CW; Fregquency: 2450 MHz Dty Cyele: 1:1
Medium pammeters used: = 2450 MHz; o = 1,842 Sfm; g, = 40.1; p = 1000 kg/n’
Phantam section: Faght Section
Measurement Standard: DASYS (TEEE/TECSANST (63, 1921107

DASYS Configuration:

+  Probe: EXIDWVA - SN361T; ConvF(7.19, 7.1%, 7197, Calibrated: 2004-08-28;

« Bensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 S3n1331; Calibrated: 2014-01-23

+  Phantom: Triple Flag Phantom 5,10; Type: QI 000 P51 CA; Serdal: 116101

»  Measmement SW: DASYS2, Vemsion 52,8 (8); SEMCAD X Version 14,610 (73313

System Performance Check al Frequencies above 1 GHe'd=10mm, Pin=230 mW,
dist=2.0mm (EX-Probe)Zoom Scan (Ta7x7) (Sx7x Ty Cube 0 Measurement grd:
dbe=5mum, dy=5mm, dr=5mm

Beference Value = 106.9 ¥Wim: Power Drifl = -0.02 dB

Peak SAR (extrapolated) = 27.5 Wikg

SAR(] g) = 136 Wik SAR(LD g) = 6.33 Wikg

Meotimum valwe of SAR (measured ) = 20.4 Wikg

-i.40
-B.B0
-13.21

=181

-22m

U dB =204 Wikg = 1310 dBW/ kg
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Impedance Measurement Plot for Head TSL

"L w11 Loy Mag 10. 00107 2eF 0, co008 [FL 081]

NEREL T T T |
. 00 1
1 1 )
000 | : : |
i |
20,00 | :

A, 00

g0 |

A D e | f . ! | .
FEE 211 Smich (ReiD Scale 1800y [F1opal)

1 24500000 GHY LML O &0 0 :u]}qu"“‘ ——
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CALIBRATION L& BORATORY
Auddd; Hin 51 Kwevuze Roadd, Haldien Disirict, Beijing, 100091, China
Ted 11 =62 30512070 Fau: =8 | (a1 203403 3- 1504
Exmail: cntkibehiseti] e Hup: i chimaill cn

DASYS Validation Report for Body TSL Dt 02,1130 4
Teat Laboratory: CTTL, Hl,;-;i_“_ngl China
DUT: Dipale 2450 MHz; Type: D2450%2; Serial: D450V - SN: 858
Commurieatton System: ULD 0, CW; Frequency: 2450 M Duty Crele: 101
Medium parameters used: f= 2450 MHz; o = 1.99] Sl e = 51.37; p = 1000 kg.'m_'
Phariom section: Cenler Section
Measurement Standard: DWASYS (IEERTECANSE C63.18-20407)
DASYS Configuration:

#  Probe: EX3DV4 - SN361T, ConvF{T.31, 7.31, 7.31); Calibrated:; 2014-08-28;

«  Sensor-Surface: 2mm (Mechanical Surfice Detection)

«  Electromics: DAE4 3n1331; Calibrated: 2014-01-23

«  Phantom: Triple Flat Phantom 5.1C; Type: QD000 P31 CA; Seral: 11611

= DMeasurement 3W: DASYS2, Version 52.8 (B);, SEMCAD X Version 14.6.10{7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=L.0mm {EX-ProbelZoom Sean (TxTxT) (SaTa Ty Cube i Measurement grid:
dr=5mm, dy=5mm, de=3mm

Feference Value = 100.2 Vim: Power Drift = <0001 dB

Pesk SAR (exirapolated) = 26,6 Wik

SAR(L g} = 131 W/kg; SAR(I0 g) = 6,13 Wikg

Micimum value of SAR (measured) - 19.8 Wikg

-4 46
-0.93
-13.39

1786

22,32

UdBE =198 Wikg = 12.97 dBW/ky
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Impedance Measurement Flat for Body TSL

el = wog mag 10, Moded wef coobide [Fi oall
-0 T SO0 W 35,177 88 I ]

Adl. oD
0,0
204 G0
1o, i
&. 000 ! i "l

Tr

= L0 TH

e IR
i Bt — T :
B, 00 ‘ !

e i 00

s, OO : "
F

M =11 Selth (e Scale 1.000w [F2 oel)

A X A%00000 GH: YL18Z A F.ESM o !I:I&___ﬂpr—'_ i R

-
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]
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Acceptable Conditions for SAK M rements Lsing Probes and Dipoles
Calibruted under the SPEAG-THMC Dual-Loge Calibration ['rmgmm (11
Support FCC Equipment Certification

The acceptahle conditions for SAR measurements using probes, dipoles and [MAEs
calibrated by TMC { Telecammmaication Merology Cemer of MITT in Beifing, Chimal,
under the Duak-Lopo Calibration Certificate program and quality assarmnce (A
protocols established between SPEAG { Schmid & Parmer Ergineering A0, Switzerfand)
and TMIC, te suppont FOC (U8, Federal Commaications Commivian) equipment
certification are defined and described in the following.

11 The agreemeni estahlished between SPEAG and TMC is onlly applicable 1o
calibraticn services performed by TMC wheree ils cliemts (companies and divisions of
sisch |.'|.1n1|1uni|.'s.l are hrn;lqunrlcmcl in the Greater China R fllir-q. i|=c|u.J|_|||_l. Taiwan
and Hong Kong. This agreement |s subject 1o renewal a1 the end of each calendar
vear betwoen SPEAG ond TRMC. TMC shall inform the FOC of any changss or enrfy
termination b ihe apreement

11 Only a subset of the calihmtion services specified in the SPEAG-TMU agreement,
while it remnins valid, are applicable fo SAR measurements performed wsing such
equipmer lor suppanting FUL afuipericnl cértilizalion. These are identified in the
alkrwing.

o) Calibration of dosimetric (SAR) probes EXIDVy, ETADYx and ESIDVx,

i} Free-space E-field and H-field probes, including those wsed for HAC (hearing
nid compatibilityy evaluation, iempemture probes, sther probses or eguipment
ot identified in this document, when calibrated by TMC, are excluded and
cannot be wsed For measurements to suppon FOC equipment certifbestson,

i Sipnal specific and bundled probe calibrmtions hased on PMR (probe
midulation response) characteristics are handbed according o the
requiremenis of KB 363664; that is, “Lintl standardized procediees ans
avitilable 1o make such determanation, the applicability of o signnl specific
probe calibmtion for testing specific wirekess modes and technobogies 18
determined on a case-by-case basis through KDA inquiries, including SAR
avilim verificafion requiremends.”

by Calibration of SAR system valisthon dipoles, excludmg HAD dipoles
) Calibration of datz scquisition electronics DAEIYY, DAEAVy and DAEasyVx
d} For FOC eguipment certification parposes, the fequency mige of SAR probe and

L!'ipl.lk.‘ calibrations 4 lmded o 700 MMz - 6 GHz and pravided it is suppored by

the equipment identified in the TMC QA profocol (& seporate sitschment 1o this

document )

eh The slentical systern and equipment setup, measurement conligurations,
hardware, evaluation algorithms, calibrateon and QA prstocals, inclading the
formar of calibation certificales and reports used by SPEAG shall he applied by

T™IC

Ty The calibrated items are only spplicable to SPEAG DASY 4 and DASY 4 or
higher version systems
|
East China Institute of Telecommunications Page Number 1131 0f 132
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1) The SPEAG-TMU agreement includes specific protocols identified in the following
v ensure the quality of calibration services provided by TMC under this SPEAC-
TMC Dok Logo calibeation &greement are equivalent w the calibration services
provided by SPEAG. TRIC ghall, upon request, provide coplus ol documentation 1o
the FOU 10 substantinte program implementntion,

a) The Inter-lsboratory Calibration Evaluntion (ILCE) siased in the TMC A
protoced shall be performed between SPEAG snd TMO at lenst ance every 12
menths. The ILCE acceptance crilersa defined i the TMC O protocol shall be
tiafiedd fivr the T, SPFEAG and FOC agresments i remain valed.

Check of Calibration Certificate {CUC) shall be perlormed |I_-' SPEAL for all

calibrations performed by TMC, Written confirmation from SPEAG is requinad

for TMC b issue colibsion cenificates under the SPEAG-TMC Dual-Logn
ealibragion progrmm.  Osinrerdy reports for 2ll calibrations Fll.'rl:\.ll'ﬁll.'l.‘ |.1!| (1, |
umniber the prapgram ane also lssued by SPEAG

The calibration equipment ard measurement system used by TVC shall be

wierifled before each cafibration service acconding to the specific reference SAR

prabes, dipoles, and DAE calibrted by SPEAG. The results shall be reproducible
anad within the defined ncceptance oriterin specified m the TMC DA |1rl.l|-.l'.'|.‘-|
before cach sctual calthration can commence, TWC shall mointain records of the
mensurement and calibratiom sysem verification results for all calibration.

Quality Check of Calibration (QCC) cenificaies shall be performed by SPEAG at

bexst once every 12 months. SPEAG shall visit TMOC facilities 1o verify the

Ishorstory, equipment, opplied procedures and plausibifity of madomly selecbed

h

d

certificales.
A copy of this document, to be updated anmunlly, sholl be provided 1o TMC clents
thal accepl calibration servioes sccording to the SPEAG-TMOC Dual-Logo calibmtion
program, which should be presented toa TOR (Telecommmicarion Cerfiffcating
Body), 10 factlitate FOC equipnent apgroval
THAC shall addness any guestions mased by ils clients or TCBs relating 1o the SPEAG-
IC Dual-Logo calibration program and inform the FOC and SPEAG of any cratscal

L]

insur.

Charpe Mot B on Juse 26 10 <lariil the sppplicaslity of FVR ol Busadl ol probe callbratios
BRI #nland

accurdng w the reyuls

**********End The Report**********
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