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1. TEST STANDARDS

The tests were performed according to following standards:

IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 KHz to 300 GHz.It specifies the maximum exposure limit of 1.6 W/kg as
averaged over any 1 gram of tissue for portable devices being used within 20 cm of the user in the
uncontrolled environment.

IEEE Std 1528™-2013: IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques.

KDB 447498 D01 Mobile Portable RF Exposure vO5r02: Mobile and Portable Device RF Exposure Procedures
and Equipment Authorization Policies

KDB865664 D01 SAR measurement 100 MHz to 6 GHz v02:SAR Measurement Requirements for 100 MHz to
6 GHz

KDB865664 D02 SAR Reporting v01: RF Exposure Compliance Reporting and Documentation
Considerations

KDB248227: SAR measurement procedures for 802.112abg transmitters

FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation:Portable Devices

KDB941225 D01 Test Reduction GSM_GPRS _EDGE V01 : 3G SAR MEAUREMENT PROCEDURES
KDB941225 D06 Hot Spot SAR v02: SAR EVALUATION PROCEDURES FOR PORTABLE DEVICES WITH
WIRELESS ROUTER CAPABILITIES

KD648474 D04, Handset SAR v01r02: SAR Evaluation Considerations for Wireless Handsets
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2. SUMMARY

2.1. Client Information

Applicant: ITALCOM GROUP

Address: 1728 Coral Way, Coral Gables, Miami, Florida, United States
Manufacturer: UTCOM TECHNOLOGY CO.,LIMITED

Address:

C1105-1107,Tiley Central Plaza,No3 Haide Road,Nanshan District,Shenzhen
518054

2.2. Product Description

Name of EUT mobile phone
Trade Mark: NYX
Model No.: JOIN

Listed Model(s):

/

Power supply:

DC 3.7V From internal battery

Adapter information:

Input:AC 100-240V 50/60Hz 0.15A
Output:DC 5V 500mA

Maximum SAR Value

Separation Distance: Head: Omm
Body: 10mm

Max Report SAR Value (1g): | Head: 0.515 WI/Kg
Body: 0.601 W/Kg

2G:

Support Network:

GSM, GPRS, EGPRS

Support Band:

GSM850, DCS1900

Modulation:

GSM/GPRS: GMSK
EGPRS: GMSK

Transmit Frequency:

GSMB850: 824.20MHz-848.80MHz
PCS1900: 1850.20MHz-1909.80MHz

Receive Frequency:

GSM850: 869.20MHz-893.80MHz
PCS1900: 1930.20MHz-1989.80MHz

GPRS Class: 12
EGPRS Class: 12
Antenna type: Intergal Antenna

Antenna gain:

GSM850:1.0dBi
PCS1900:1.0dBi

Hardware version:

7252_JOIN

Software version:

JOIN_AMXNYX_VO001R

3G:

Operation Band:

FDD Band Il and FDD Band V

Power Class:

Power Class 3

Modilation Type:

QPSK for WCDMA/HSUPA/HSDPA

WCDMA Release Version:

Release 7

HSDPA Release Version:

Category 14

HSUPA Release Version:

Category 6

DC-HSUPA Release

Not Supported
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Version:

Antenna type:

Intergal Antenna

Antenna gain:

Band 11:1.0, Band V: 1.0dBi

WIFI

Supported type:

802.11b/802.11g/802.11n(H20)/802.11n(H40)

Modulation:

802.11b: DSSS (DBPSK / DQPSK / CCK)
802.11g/n(H20)/n(H40): OFDM (BPSK / QPSK / 16QAM / 64QAM)

Operation frequency:

802.11b/g/n(H20): 2412MHz~2462MHz
802.11n(H40): 2422MHz~2452MHz

Channel number:

802.11b/g/n(H20): 11
802.11n(H40): 7

Channel separation: 5MHz

Antenna type: Internal Antenna

Antenna gain: 1.0dBi

Bluetooth

Version; Supported BT3.0+EDR
Modulation: GFSK, m/4ADQPSK, 8DPSK

Operation frequency:

2402MHz~2480MHz

Channel number: 79

Channel separation: 1MHz

Antenna type: Internal Antenna
Antenna gain: 1.0 dBi
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2.3. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab

O| PowerCable Length (m) : /
Shield : /
Detachable : /
O| Multimeter Manufacturer : |/
Model No. : /

2.4. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Huatongwei International Inspection Co., Ltd.
Keji Nan No.12 Road, Hi-tech Park, Shenzhen, China
Phone: 86-755-26748019 Fax: 86-755-26748089

3.2. Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
CNAS-Lab Code: L1225

Shenzhen Huatongwei International Inspection Co., Ltd. has been assessed and proved to be in

compliance with CNAS-CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to
ISO/IEC 17025: 2005 General Requirements) for the Competence of Testing and Calibration Laboratories,
Date of Registration: February 28, 2015. Valid time is until February 27, 2018.

A2LA-Lab Cert. No. 2243.01

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025:
2005 General Requirements for the Competence of Testing and Calibration Laboratories and any additional
program requirements in the identified field of testing. Valid time is until Sept 30, 2015.

FCC-Registration No.: 662850

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been registered and fully
described in a report filed with the FCC (Federal Communications Commission). The acceptance letter from
the FCC is maintained in our files. Registration 662850, Renewal date Jul. 01, 2012, valid time is until Jun.
01, 2015.

IC-Registration No.: 5377A

The 3m Alternate Test Site of Shenzhen Huatongwei International Inspection Co., Ltd. has been registered
by Certification and Engineering Bureau of Industry Canada for the performance of radiated measurements
with Registration No. 5377A on Dec. 31, 2013, valid time is until Dec. 31, 2016.

ACA

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our A2LA accreditation.

VCCI

The 3m Semi-anechoic chamber (12.2mx7.95mx6.7m) of Shenzhen Huatongwei International Inspection
Co., Ltd. has been registered in accordance with the Regulations for Voluntary Control Measures with
Registration No.:R-2484. Date of Registration: Dec. 20, 2012. Valid time is until Dec. 29, 2015.

Radiated disturbance above 1GHz measurement of Shenzhen Huatongwei International Inspection Co., Ltd.
has been registered in accordance with the Regulations for Voluntary Control Measures with Registration
No.: G-292. Date of Registration: Dec. 24, 2013. Valid time is until Dec. 23, 2016.

Main Ports Conducted Interference Measurement of Shenzhen Huatongwei International Inspection Co., Ltd.
has been registered in accordance with the Regulations for Voluntary Control Measures with Registration
No.: C-2726. Date of Registration: Dec. 20, 2012. Valid time is until Dec. 19, 2015.

Telecommunication Ports Conducted Interference Measurement of Shenzhen Huatongwei International
Inspection Co., Ltd. has been registered in accordance with the Regulations for Voluntary Control Measures
with Registration No.: T-1837. Date of Registration: May 07, 2013. Valid time is until May 06, 2016.

DNV

Shenzhen Huatongwei International Inspection Co., Ltd. has been found to comply with the requirements of
DNV towards subcontractor of EMC and safety testing services in conjunction with the EMC and Low voltage
Directives and in the voluntary field. The acceptance is based on a formal quality Audit and follow-ups
according to relevant parts of ISO/IEC Guide 17025 (2005), in accordance with the requirements of the DNV
Laboratory Quality Manual towards subcontractors. Valid time is until Aug. 24, 2016.
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3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature:

18-25°C

Humidity:

40-65 %

Atmospheric pressure:

950-1050mbar

Page 7 of 61
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

The DASYS5 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli RX family) with controller and software. An arm extension for
accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue simulating
liquid. The probe is equipped with an optical surface detector system.

A data acquisition electronic (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.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric signal of
the DAE. The EOC is connected to the DASY5 measurement server.

The DASY5 measurement server, which performs all real-time data evaluation for field measurements and
surface detection, controls robot movements and handles safety operation. A computer operating Windows
2003.

DASYS5 software and SEMCAD data evaluation software.

Remote control with teach panel and additional circuitry for robot safety such as warning lamps, etc.

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.
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4.2. DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification
ConstructionSymmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

CalibrationISO/IEC 17025 calibration service available.

_—

Frequency 10 MHz to 4 GHz; e
Linearity: + 0.2 dB (30 MHz to 4 GHz) -?v', 1
o Y, F
Directivity + 0.2 dB in HSL (rotation around probe axis) A
+ 0.3 dB in tissue material (rotation normal to probe axis) R
) = ‘..
Dynamic Range 5 uWig to > 100 mW/g;
Linearity: £ 0.2 dB
Dimensions Overall length: 337 mm (Tip: 20 mm) et —
Tip diameter: 3.9 mm (Body: 12 mm) =" o
Distance from probe tip to dipole centers: 2.0 mm ? e \- .
Application General dosimetry up to 4 GHz : a"‘--._____‘_/' "
Dosimetry in strong gradient fields 4 ‘L — ﬁ

Compliance tests of mobile phones

Compatibility DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
a controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for
calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:
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4.3. Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the twin-headed "SAM

Phantom", manufactured by SPEAG. The SAM twin phantom is a fiberglass shell phantom with 2mm shell
thickness (except the ear region, where shell thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the left and right head
profile sections. Body SAR testing also used the flat section between the head profiles.

”

SAM Twin Phantom
4.4. Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral part of
the DASY system.

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.

Device holder supplied by SPEAG



Report No.: TRE15030027 Page 11 of 61

4.5. Scanning Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. All test
positions (head or body-worn) are tested with the same configuration of test steps differing only in the grid
definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process. They
measure the field drift at one single point in the liquid over the complete procedure. The indicated drift is
mainly the variation of the DUT’s output power and should vary max. £ 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY5 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the results.
The output gives the detecting heights of both systems, the difference between the two systems and the
standard deviation of the detection repeatability. Air bubbles or refraction in the liquid due to separation of the
sugar-water mixture gives poor repeatability (above = 0.1mm). To prevent wrong results tests are only
executed when the liquid is free of air bubbles. The difference between the optical surface detection and the
actual surface depends on the probe and is specified with each probe (It does not depend on the surface
reflectivity or the probe angle to the surface within £ 30°.)

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running a
detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15 mm is
set. During the scan the distance of the probe to the phantom remains unchanged. After finishing area scan,
the field maxima within a range of 2 dB will be ascertained.

Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing 1 g
and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base is
centered around the maxima found in the preceding area scan.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of masses
of 1g and 10g, as well as for user-specific masses.The DASY5 system allows evaluations that combine
measured data and robot positions, such as: « maximum search ¢ extrapolation ¢ boundary correction « peak
search for averaged SAR During a maximum search, global and local maxima searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’'s method. The algorithm will find the
global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. Several measurements at different distances are necessary for the extrapolation. Extrapolation
routines require at least 10 measurement points in 3-D space. They are used in the Zoom Scan to obtain SAR
values between the lowest measurement points and the inner phantom surface. The routine uses the modified
Quadratic Shepard’s method for extrapolation. For a grid using 7x7x7 measurement points with 5mm
resolution amounting to 343 measurement points, the uncertainty of the extrapolation routines is less than 1%
for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found during
the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the SAM phantom in 5mm
steps.

4.6. Data Storage and Evaluation

Data Storage

The DASY5 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DA4". The software evaluates the desired unit and format for output each time the data is
visualized or exported. This allows verification of the complete software setup even after the measurement
and allows correction of incorrect parameter settings. For example, if a measurement has been performed
with a wrong crest factor parameter in the device setup, the parameter can be corrected afterwards and the
data can be re-evaluated.
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The measured data can be visualized or exported in different units or formats, depending on the selected
probe type ([V/m], [A/m], [°C], [mWI/g], [mW/cm?], [dBrel], etc.). Some of these units are not available in certain
situations or show meaningless results, e.g., a SAR output in a lossless media will always be zero. Raw data
can also be exported to perform the evaluation with other software packages.

Data Evaluation

The SEMCAD software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o
- Density p

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY5 components. In the
direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In the
scan visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the
DC-transmission factor from the diode to the evaluation electronics.If the exciting field is pulsed, the crest
factor of the signal must be known to correctly compensate for peak power. The formula for each channel can
be given as:

With Vi = compensated signal of channeli (i=x,y,z)
Ui = input signal of channeli  (i=x,y,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:

With Vi = compensated signal of channel i (i=x,,2)
Normi = sensor sensitivity of channeli  (i=x,y, 2)
[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes

f = carrier frequency [GHZ]

Ei = electric field strength of channel i in V/m
Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

The primary field data are used to calculate the derived field units.

with SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o] = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the density of
the simulation liquid.
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5. SAR Measurement Procedure

5.1. SAR System Validation
5.1.1. Purpose

» To verify the simulating liquids are valid for testing.

» To verify the performance of testing system is valid for testing.

5.1.2. Tissue Dielectric Parameters for Head and Body Phantoms

Page 13 of 61

The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been
proven to be suited for worst-case.The table 3 and table 4 show the detail solition.It's satisfying the latest

tissue dielectric parameters requirements proposed by the KDB865664.

Table 3: TISSUE DIELECTRIC PARAMETERS FOR HEAD AND BODY PHANTOMS
Target Frequency Head Body
(MHz) er a(s/m) er a(s/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 435 0.87 56.7 0.94
835 415 0.90 55.2 0.97
900 415 0.97 55.0 1.05
915 415 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
5.1.3. Tissue equivalent liquid properties
Dielectric performance of Head tissue simulating liquid
Frequency o DielectricParameters Temp
Description
(MHz) er o(s/m) C
Recommended result 41.50 0.90 /
835 +5% window 39.42 t0 43.58 0.86t0 0.95
Measurement value
40. .97 21
2015-03-07 0.96 0.9
Recommended result 40.0 1.40 /
+5% window 38.00t0 42.00 1.33t01.47
1900 I
Measurement value
2015-03-10 39.83 1.41 21
Recommended result 39.2 1.80 /
+5% window 37.24t041.16 1.71t01.89
2450 I
Measurement value
40.58 1.76 21
2015-03-13
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Dielectric performance of Body tissue simulating liquid
Frequency L DielectricParameters Temp
Description -
(MHz) er o(s/m) C
Recommended result 55.2 0.97 /
835 +5% window 54.43 to 57.98 0.92 to 1.02
Measurement value
2015-03-07 55.13 0.96 21
Recommended result 53.3 1.52 /
+5% window 50.64 to 55.97 1.44t0 1.60
1900 I
Measurement value
54.64 1.49 21
2015-03-10
Recommended result 52.7 1.95 /
+5% window 50.07 to 55.34 1.85t0 2.05
2400 I
Measurement value
53.47 1.98 21
2015-03-13
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5.1.4. SAR System Validation

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works correctly
at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (10 %).

System check is performed regularly on all frequency bands where tests are performed with the DASY5
system.

Photo of Dipole Setup
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5.1.5. SAR System Validation Result

Page 16 of 61

System Validation Result for Head

Frequency - SAR(W/kg) Temp
Description -
(MHz) 1g 10g C
Recommended result 2.38 1.55 /
835 +10% window 2.14-2.62 1.40-1.71
Measurement value
2015-03-07 2.32 1.48 21
Recommended result 9.71 5.08 /
+10% window 8.74 — 10.68 457 -5.59
1900 v val
easurement value
) 4. 21
2015-03-10 9.53 9
Recommended result 13.0 6.05 /
+10% window 11.7-13.13 5.45 - 6.66
2450 v val
easurement value
2015-03-13 12.47 5.83 21
System Validation Result for Body
Frequency - SAR(W/kg) Temp
Description
(MHz) 1g 10g C
Recommended result 2.32 1.54 /
835 +10% window 2.09-2.55 1.39-1.69
Measurement value
2.25 1.48 21
2015-03-07
Recommended result 9.98 5.26 /
+10% window 8.98-10.98 4,73-5.79
1900 v val
easurement value
9.71 5.13 21
2015-03-10
Recommended result 12.9 5.98 /
+10% window 12.77-13.03 5.38-6.58
2400 v val
easurement value
12.53 5.69 21
2015-03-13
Note:

1. the graph results see follow.

2. Recommended Values used derive from the calibration certificate and 250 mW is used asfeeding power

to the calibrated dipole.
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System Performance Check at 835 MHz Head

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134
Date/Time: 03/07/2015 AM

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; 0 = 0.97 S/m; ¢, = 40.96; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV3 - SN3842; ConvF(8.83, 8.83, 8.83); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.58 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.994 V/m; Power Drift = 0.082 dB

Peak SAR (extrapolated) = 3.542 W/kg
SAR(1 g) = 2.32 mW/g; SAR(10 g) = 1.48 mW/g

Maximum value of SAR (measured) = 2.59 mW/g

-4,.69

-9.37F

-18.74

-23.43

System Performance Check 835MHz Head 250mW
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System Performance Check at 835 MHz Body

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134
Date/Time: 03/07/2015AM

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; ¢ = 0.96 S/m; €, = 55.13; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3842; ConvF(9.09, 9.09, 9.09); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.15 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 46.528 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.262 W/kg

SAR(1 g) = 2.25 mW/g; SAR(10 g) = 1.48 mW/g

Maximum value of SAR (measured) = 3.24 mW/g

100D

200D

-J0L00

-40.00

-&OL0D

System Performance Check 835MHz Body 250mW
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System Performance Check at 1900 MHz Head

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150
Date/Time: 03/10/2015AM

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

Page 19 of 61

Medium parameters used (interpolated): f = 1900 MHz; ¢ = 1.41S/m; er = 39.83; p = 1000 kg/m°

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3842; ConvF(7.55, 7.55, 7.55); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 10.65 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.818 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 12.352 W/kg

SAR(1 g) = 9.53 W/kg; SAR(10 g) = 4.96 W/kg

Maximum value of SAR (measured) = 12.43 W/kg

100D

200D

-J0L00

-40.00

-&OL0D

System Performance Check 1900MHz Head250mW
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System Performance Check at 1900 MHz Body

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150
Date/Time: 03/10/2015AM

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1900 MHz; ¢ = 1.49S/m; er =54.64; p = 1000 kg/m°
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3842; ConvF(7.43, 7.43, 7.43); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 11.46 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83.816 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 16.826 W/kg

SAR(1 g) =9.71 mW/g; SAR(10 g) = 5.13 mW/g

Maximum value of SAR (measured) = 16.34 mW/g
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200D
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System Performance Check 1900MHz Body250mW
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System Performance Check at 2450 MHz Head

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884
Date/Time: 03/13/2015AM

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; o = 1.76S/m; ¢, = 40.58; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3842; ConvF(7.26, 7.26, 7.26); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=10.00 mm, dy=10.00 mm
Maximum value of SAR (interpolated) = 14.9 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.714 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 26.08 mW(/g

SAR(1 g) = 12.47 mWI/g; SAR(10 g) = 5.83 mW/g

Maximum value of SAR (measured) = 14.8 mW/g

iH
= 0

E.32

1203

-18.9%

-31.5%

System Performance Check 2450MHz Head250mW
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System Performance Check at 2450 MHz Body

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884
Date/Time: 03/13/2015AM

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; o = 1.98S/m; ¢, = 53.47; p = 1000 kg/m°
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3842; ConvF(6.93, 6.93, 6.93); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Area Scan (61x91x1):Measurement grid: dx=10.00 mm, dy=10.00 mm
Maximum value of SAR (interpolated) = 13.15 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.986 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 16.08 mW/g

SAR(1 g) = 12.53 mW/g; SAR(10 g) = 5.69 mW/g

Maximum value of SAR (measured) = 16.08 mW/g

iH
= 0

E.32

1203

-18.9%

-A1.h9

System Performance Check 2450MHz Body250mW
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5.2. SAR measurement procedure
5.2.1. 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.
Step 1: The tests 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;

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 (i.e., N¢> 3), then allfrequencies, 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
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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5.2.2. General Measurement Procedure

The area and zoom scan resolutions specified in the table below must be applied to the SAR measurements
and fully documented in SAR reports to qualify for TCB approval. Probe boundary effect error compensation is
required for measurements with the probe tip closer than half a probe tip diameter to the phantom surface.
Both the probe tip diameter and sensor offset distance must satisfy measurement protocols; to ensure probe
boundary effect errors are minimized and the higher fields closest to the phantom surface can be correctly
measured and extrapolated to the phantom surface for computing 1-g SAR. Tolerances of the post-processing
algorithms must be verified by the test laboratory for the scan resolutions used in the SAR measurements,
according to the reference distribution functions specified in IEEE Std 1528-2003. The results should be
documented as part of the system validation records and may be requested to support test results when all
the measurement parameters in the following table are not satisfied.

3 GH=x 3 GH=

Maxamum distance from clocedt measurement poist
(peometric center of probe semuors) to phantem marface

Maxymmm probe angle fiom probe ans to phantom swrface
wormal at the measuremert locanon

3Tl mm Yebelml2) Z 0.5 mum

=i

Wl

< 2GHz < 15mm

2-3 GHz: < 12 cum

I-4CHz <12 mm
4=-6CHz 2 10

When the x or ¥ dimension of the test device. m the

measarement plane onentatios, 15 mmaller than the above | the

measarement resolufion mast be < the comeponcng x or ¥
dimancion of the tect device with at leazt one measurement

point on the test device.
=2 GHz < § mm
13 GHz: = 5 mm"

Masximum area scan spatial resolution: Axiee AV

3-4GH:s = Smm’
4-6GHz = 4 o’
34 GHe = 4 mm

Maxioum soom scan spatal resoluthon: Axpee. 8¥iee

velume

unform gnd- Azyi(n) = 5 mm 4=5GHz< 3 mm
5=6GHz <2 mm
Mawirenme zaawm sear Azpoull): betwesn 1" 3-4CGHz < 3 mm
spanalieolunos. two pomts closest o ~4mm 4-5GHz <2 5mm
mormal o phantom rhantom surfaze $ & CHz < mm
surface graded o
gd
Azponlne 1) between . "
subeguent pomts =15 Azpeafn-l)
X frereee 3-4CH=>28om
s e |y = 30 e 4-5GHz 225 mm

5=6CHz > 22 mm

2001 for detals

MNota: § 12 tha panetranon dapth of 2 plane-wase 2f normal meidencs o the teews madiven: ses draft standard TFFE P1528-

When zeom zcan & required and the reported SAK fom the area scan based J-g LAK ecnmanien proceduses of KDB
44T498 < 1 4 Whkp = £ mm_ = T mm and < 5 mm zoom zean resoluhion may be apphed, respectively, for 2 GHz to 3
GIHr 3 GHz to 4 GHz mnd 4 GHz vo 6 GHz.




Report No.: TRE15030027 Page 25 of 61

5.2.3. Conducted Power Measurement

a. For WWAN power measurement, use base station simulator connection with RF cable, at maximum power
in each supported wireless interface and frequency band.

b. Read the WWAN RF power level from the base station simulator.

c. For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT continuously
Transmission, at maximum RF power in each supported wireless interface and frequency band.

d. Connect EUT RF port through RF cable to the power meter, and measure WLAN/BT output power.

5.2.4. SAR Measurement

5.2.4.1 GSM Test Configuration

SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator (SS) by air
link. Using E5515C the power level is set to “5” for GSM 850, set to “0” for GSM 1900. Since the GPRS class
is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots in downlink, the maximum total
timeslots is 5. The EGPRS class is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots
in downlink, the maximum total timeslots is 5.

SAR test reduction for GPRS and EDGE modes is determined by the source-based time-averaged output
power specified for production units, including tune-up tolerance. The data mode with highest specified time-
averaged output power should be tested for SAR compliance in the applicable exposure conditions. For
modes with the same specified maximum output power and tolerance, the higher number time-slot
configuration should be tested. GSM voice and GPRS data use GMSK, which is a constant amplitude
modulation with minimal peak to average power difference within the time-slot burst. For EDGE, GMSK is
used for MCS 1 — MCS 4 and 8-PSK is used for MCS 5 — MCS 9; where 8-PSK has an inherently higher
peak-to-average power ratio. The GMSK and 8-PSK EDGE configurations are considered separately for SAR
compliance. The GMSK EDGE configurations are grouped with GPRS and considered with respect to time-
averaged maximum output power to determine compliance. The 3G SAR test reduction procedure is applied
to 8-PSK EDGE with GMSK GPRS/EDGE as the primary mode.

5.2.4.2 UMTS Test Configuration

3G SAR Test Reduction Procedure

In the following procedures, the mode tested for SAR is referred to as the primary mode. The equivalent
modes considered for SAR test reduction are denoted as secondary modes. Both primary and secondary
modes must be in the same frequency band. When the maximum output power and tune-up tolerance
specified for production units in a secondary mode is < ¥ dB higher than the primary mode or when the
highest reported SAR of the primary mode is scaled by the ratio of specified maximum output power and tune-
up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not
required for the secondary mode.3 This is referred to as the 3G SAR test reduction procedure in the following
SAR test guidance, where the primary mode is identified in the applicable wireless mode test procedures and
the secondary mode is wireless mode being considered for SAR test reduction by that procedure. When the
3G SAR test reduction procedure is not satisfied, it is identified as “otherwise” in the applicable procedures;
SAR measurement is required for the secondary mode.

Output power Verification

Maximum output power is verified on the High, Middle and Low channel according to the procedures
described in section 5.2 of 3GPP TS 34. 121, using the appropriate RMC or AMR with TPC(transmit power
control) set to all up bits for WCDMA/HSDPA or applying the required inner loop power control procedures to
the maximum output power while HSUPA is active. Results for all applicable physical channel configuration
(DPCCH, DPDCH, and spreading codes, HSDPA, HSPA) should be tabulated in the SAR report. All
configuration that are not supported by the DUT or can not be measured due to technical or equipment
limitations should be clearly identified

Head SAR Measurements

SAR for head exposure configurations in voice mode is measured using a 12.2kbps RMC with TPC bits
configured to all up bits. SAR in AMR configurations is not required when the maximum average output of
each RF channel for 12.2kbps AMR is less than 1/4 dB higher than that measured in 12.2 kbps RMC.
Otherwise, SAR is measured on the maximum output channel in 12.2kbps AMR with a 3.4 kbps

SRB( Signaling radio bearer) using the exposure configuration that results in the highest SAR in 12.2kbps
RMC for that RF channel.

Body SAR Measurements

SAR for body exposure configurations in voice and data modes is measured using 12.2kbps RMC with TPC
bits configured to all up bits. SAR for other spreading codes and multiple DPDCHn, when supported by the
DUT, are not required when the maximum average output of each RF channel, for each spreading code and
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DPDCHnN configuration, are less than 1/4 dB higher than those measured in 12.2kbps RMC. Otherwise, SAR
is measured on the maximum output channel with an applicable RMC configuration for the corresponding
spreading code or DPDCHn using the exposure configuration that results in the highest SAR with 12.2 kbps
RMC. When more than 2 DPDCHn are supported by the DUT, it may be necessary to configure additional
DPDCH, for a DUT using FTM (Factory Test Mode) or other chipset based test approaches with parameters
similar to those used in 384 kbps and 768 kbps RMC.

HSDPA Test Configuration

SAR for body exposure configurations is measured according to the ‘Body SAR Measurements’ procedures of
that section. In addition,body SAR is also measured for HSDPA when the maximum average output of each
RF channel with HSDPA active is at least ¥ dB higher than that measured without HSDPA using 12.2 kbps
RMC or the maximum SAR for 12.2 kbps RMC is above 75% of the SAR limit. Body SAR for HSDPA is
measured using an FRC with H-Set 1 in Sub-test 1 and a 12.2 kbps RMC configured in Test Loop Mode 1,
using the highest body SAR configuration in 12.2 kbps RMC without HSDPA.

HSDPA should be configured according to the UE category of a test device.The number of HSDSCH/ HS-
PDSCHs, HARQ processes, minimum inter-TTI interval, transport block sizes and RV coding sequence are
defined by the H-set. To maintain a consistent test configuration and stable transmission conditions, QPSK is
used in the H-set for SAR testing. HS-DPCCH should be configured with a CQI feedback cycle of 4 ms with a
CQlI repetition factor of 2 to maintain a constant rate of active CQI slots. DPCCH and DPDCH gain factors(f3,
Bq4), and HS-DPCCH power offset parameters (AACK, ANACK, ACQI) should be set according to values
indicated in the Table below. The CQI value is determined by the UE category, transport block size, number of
HS-PDSCHs and modulation used in the H-set.

Table 2: Subtests for UMTS Release 5 HSDPA

- Bd Bhs CM(dB)
Sl Be B (SF) Be/Ba (note 1, note 2) (note 3) AR
1 2/15 15/15 64 2/15 4/15 0.0 0.0
12/15 15/15 12/15
2 (note 4) (note 4) 64 (note 4) 24115 1.0 0.0
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5

Notel: AACK; ANACK and ACQI: 8 Ans= BhS/BC:3O/15ﬁS:30/15*BC

Note2: CM=1 forf3./Bq=12/15, Byns/B.=24/15.

Note3:For subtest 2 the 3.4 ratio of 12/15 for the TFC during the measurement period(TF1,TFO0) is
achieved by setting the signaled gain factors for the reference TFC (TFC1,TF1) to ,=11/15 and
Bd:15/15

HSUPA Test Configuration

The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with RMC) body-worn accessory
configurations with 12.2 kbps RMC as the primary mode. Otherwise, SAR is measured for HSPA using the
HSPA body SAR procedures in the “Release 6 HSPA Data Devices” section of this document, for the highest
reported body-worn accessory exposure SAR configuration in 12.2 kbps RMC. When VOIP is applicable for
next to the ear head exposure in HSPA, the 3G SAR test reduction procedure is applied to HSPA with 12.2
kbps RMC as the primary mode; otherwise, the same HSPA configuration used for body-worn accessory
measurements is tested for next to the ear head exposure.

Due to inner loop power control requirements in HSPA, a communication test set is required for output power
and SAR tests. The 12.2 kbps RMC, FRC H-set 1 and E-DCH configurations for HSPA are configured
according to the B values indicated in Table 2 and other applicable procedures described in the ‘WCDMA
Handset’ and ‘Release 5 HSDPA Data Devices’ sections of this document

Table 3: Sub-Test 5 Setup for Release 6 HSUPA

CM
Sub- | g 8 B | pup, | B | B 8 Bea = Bea | @ |MPR|AGY | E
set c d (SF) L hs ec ed (SF) | (codes) (dB) (dB) | Index | TFCI
1 | 11/259 | 15/259 | 64 | 11/259 | 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 94/75 4 1 3.0 | 20 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 Bedlz‘m 151 4 2 20 | 1.0 15 92
Beaz 47/15
4 2/15 15/15 | 64 2/15 | 4/15 2/15 56/75 4 1 3.0 | 20 17 71
5 |15/15® | 15/115¥ | 64 | 15/15™ | 30/15 | 24/15 134/15 4 1 1.0 | 0.0 21 81

Note 1: Apck, ANACK and Acq = 8 € Aps = Brs/Be = 30/15 &= 30/15 *R...
Note 2: CM = 1 for Bc/Bd =12/15, Bs/Bc =24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-
DPDCH and E-DPCCH the MPR is based on the relative CM difference.
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Note 3: For subtest 1 the Bc/Bd ratio of 11/15 for the TFC during the measurement period (TF1, TFO) is achieved
by setting the signaled gain factors for the reference TFC (TF1, TF1) to fc = 10/15 and Bd = 15/15.
Note 4: For subtest 5 the c/Bd ratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achieved
by setting the signaled gain factors for the reference TFC (TF1, TF1) to Bc = 14/15 and Bd = 15/15.
Note 5: Testing UE using E-DPDCH Physical Layer category 1 Sub-test 3 is not required according to TS 25.306
Figure 5.1g.
Note 6: Bed can not be set directly; it is set by Absolute Grant Value.

Table 4: HSUPA UE category

UE Mgi(gg?_lm Number E- Minimum Mgi(gg?_lm Max
E-DCH of HARQ DCH Spreading Rate
Category CoEEs Processes | TTI(ms) Factor LTS0S (Mbps)
Transmitted Block Bits
1 1 4 10 4 7110 0.7296
2 8 2 4 2798
2 1.4592
2 4 10 4 14484
3 2 4 10 4 14484 1.4592
4 2 8 2 2 5772 2.9185
2 4 10 2 20000 2.00
5 2 4 10 2 20000 2.00
6 4 8 2 2 SE2 & 2 SF4 11484 5.76
(No DPDCH) 4 4 10 20000 2.00
7 4 8 2 2SF2 &2 SF4 22996 ?
(No DPDCH) 4 4 10 20000 ?
NOTE: When 4 codes are transmitted in parallel, two codes shall be transmitted with SF2 and two with SF4.
UE Categories 1 to 6 supports QPSK only. UE Category 7 supports QPSK and 16QAM. (TS25.306-
7.3.0)

HSPA, HSPA+ and DC-HSDPA Test Configuration

measurement is required for HSPA, HSPA+ or DC-HSDPA, a KDB inquiry is required to confirm that the
wireless mode configurations in the test setup have remained stable throughout the SAR measurements.35
Without prior KDB confirmation to determine the SAR results are acceptable, a PBA is required for TCB
approval.

SAR test exclusion for HSPA, HSPA+ and DC-HSDPA is determined according to the following:

1) The HSPA procedures are applied to configure 3GPP Rel. 6 HSPA devices in the required sub-test mode(s)
to determine SAR test exclusion.

2) SAR is required for Rel. 7 HSPA+ when SAR is required for Rel. 6 HSPA,; otherwise, the 3G SAR test
reduction procedure is applied to (uplink) HSPA+ with 12.2 kbps RMC as the primary mode.36 Power is
measured for HSPA+ that supports uplink 16 QAM according to configurations in Table C.11.1.4 of 3GPP TS
34.121-1 to determine SAR test reduction.

3) SAR is required for Rel. 8 DC-HSDPA when SAR is required for Rel. 5 HSDPA, otherwise, the 3G SAR test
reduction procedure is applied to DC-HSDPA with 12.2 kbps RMC as the primary mode. Power is measured
for DC-HSDPA according to the H-Set 12, FRC configuration in Table C.8.1.12 of 3GPP TS 34.121-1 to
determine SAR test reduction. A primary and a secondary serving HS-DSCH Cell are required to perform the
power measurement and for the results to be acceptable.

4) Regardless of whether a PBA is required, the following information must be verified and included in the
SAR report for devices supporting HSPA, HSPA+ or DC-HSDPA: a) The output power measurement results
and applicable release version(s) of 3GPP TS 34.121.

i) Power measurement difficulties due to test equipment setup or availability must be resolved between the
grantee and its test lab.

b) The power measurement results are in agreement with the individual device implementation and
specifications. When Enhanced MPR (E-MPR) applies, the normal MPR targets may be modified according to
the Cubic Metric (CM) measured by the device, which must be taken into consideration.

¢) The UE category, operating parameters, such as the § and A values used to configure the device for testing,
power setback procedures described in 3GGPP TS 34.121 for the power measurements, and HSPA/HSPA+
channel conditions (active and stable) for the entire duration of the measurement according to the required E-
TFCI and AG index values.
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5) When SAR measurement is required, the test configurations, procedures and power measurement results
must be clearly described to confirm that the required test parameters are used, including E-TFCI and AG
index stability and output power conditions.

Table 5: HS-DSCH UE category

HS-DSCH Maximum | Minimum Maximum Total Supported Supported | Supported
category number of | inter-TTI number of number of | modulations madulatio | modulatio
HS-DSCH interval bitz of an HS- zoft without MIMO ns with ns with
codes DSCH channel operation MIMO dual cell
received transport bits or dual cell operation | operation
block operation and
received without
within dual cell
an HS-DSCH operation
Tl
NOTE 1
Category 1 9 3 7298 19200
Category 2 3 3 7298 28800
Category 3 5 2 7298 28800
Category 4 2 2 7298 35400
Categorny 5 9 1 7298 57600 =
Category 6 2 1 7298 67200 RS IEA Not
Category 7 10 1 14411 115200 applicable
Category 8 10 1 14411 134400 (MIMO not
Category 9 15 1 20251 172800 supported)
Category 10 15 1 27952 172800 :
Categony 11 = 2 3630 14400 apsK
Category 12 5 1 3630 28800 = Mot
Categony 13 13 1 35280 259200 QPSK, applicable
Category 14 15 1 42192 259200 160AM, (dual cell
GA0AM operation
Category 15 15 1 23370 345600 QPSK 1EQAM e
Category 16 15 1 27952 345600 i supported)
QPSK,
c 17 35280 259200 16CAM, -
ppr=cLiald 15 1 B40AM
QPSK,
23370 345600 - 1BQAM
QPSK,
Category 18 42192 259200 160AM, -
15 1 G40AM
MOTE 3 QPSK
27952 345600 - 16QAM
Category 19 15 1 35280 518400 o=
Category 20 15 1 42192 518400 GIESI JoCAE B
Category 21 13 1 23370 345600 QPSK,
Category 22 15 1 27952 345600 160AM
Category 23 15 1 35280 515400 - - QPSK,
Category 24 15 1 42192 518400 BN
54 0AM

Wi-Fi Test Configuration
For WLAN SAR testing, WLAN engineering testing software installed on the DUT can provide continuous

transmitting RF signal. The Tx power is set to 14.5 for 802.11 b mode by software. This RF signal utilized in
SAR measurement has almost 100% duty cycle and its crest factor is 1.

For the 802.11b/g/n SAR tests, a communication link is set up with the test mode software for WIFI mode test.
During the test, at the each test frequency channel, the EUT is operated at the RF continuous emission mode.
Each channel should be tested at the lowest data rate. Testing at higher data rates is not required when the
maximum average output power is less than 0.25dB higher than those measured at the lowest data rate.

802.11b/g/n operating modes are tested independently according to the service requirements in each
frequency band. 802.11b/g/n modes are tested on the maximum average output channel.

SAR is not required for 802.11g/n channels when the maximum average output power is less than 0.25dB

higher than that measured on the corresponding 802.11b channels.

Power Drift
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To control the output power stability during the SAR test, DASY5 system calculates the power drift by
measuring the E-field at the same location at the beginning and at the end of the measurement for each test
position. These drift values can be found in Table 14.1 to Table 14.11 labeled as: (Power Drift [dB]). This
ensures that the power drift during one measurement is within 5%.

5.2.5. 4.10.8 Area Scan Based 1-g SAR

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
WI/kg, a zoom scan measurement is not required provided it is also not needed for any other purpose; for
example, if the peak SAR location required for simultaneous transmission SAR test exclusion can be
determined accurately by the SAR system or manually to discriminate between distinctive peaks and
scattered noisy SAR distributions from area scans.

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

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

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.

5.2.6. General description of test procedures

1. The DUT is tested using CMU 200 communications testers as controller unit to set test channels and
maximum output power to the DUT, as well as for measuring the conducted peak power.

2. Test positions as described in the tables above are in accordance with the specified test standard.

3. Tests in body position were performed in that configuration, which generates the highest time based
averaged output power (see conducted power results).

4. Tests in head position with GSM were performed in voice mode with 1 timeslot unless
GPRS/EGPRS/DTM function allows parallel voice and data traffic on 2 or more timeslots.

5. UMTS was tested in RMC mode with 12.2 kbit/s and TPC bits set to ‘all 1.

6. WLAN was tested in 802.11a/b mode with 1 MBit/s and 6 MBit/s. According to KDB 248227 the SAR
testing for 802.11g/n is not required since the maximum power of 802.11g/n is less ¥ dB higher than
maximum power of 802.11a/b.

7. Required WLAN test channels were selected according to KDB 248227

8. According to FCC KDB pub 941225 D06 this device has been tested with 10 mm distance to the phantom
for operation in WLAN hot spot mode.

9. Per FCC KDB pub 941225 D06 the edges with antennas within 2.5 cm are required to be evaluated for
SAR to cover WLAN hot spot function.

10. According to IEEE 1528 the SAR test shall be performed at middle channel. Testing of top and bottom
channel is optional.

11. According to KDB 447498 D01 testing of other required channels within the operating mode of a
frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or highest output
power channel is:
o< 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz
o< 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz
and 200 MHz
o< 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

12. IEEE 1528-2003 require the middle channel to be tested first. This generally applies to wireless devices
that are designed to operate in technologies with tight tolerances for maximum output power variations



13.

14.

15.
16.

17.
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across channels in the band. When the maximum output power variation across the required test
channels is > % dB, instead of the middle channel, the highest output power channel must be used.

Per KDB648474 D04 require when the reported SAR for a body-worn accessory, measured without a
headset connected to the handset, is < 1.2 W/kg.

Per KDB648474 D04 require when the separation distance required for body-worn accessory testing is
larger than or equal to that tested for hotspot mode, using the same wireless mode test configuration for
voice and data, such as UMTS, LTE and Wi-Fi, and for the same surface of the phone, the hotspot mode
SAR data may be used to support body-worn accessory SAR compliance for that particular configuration
(surface)

10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g SAR > 1.2 W/kg.
Per KDB648474 D04 require for phablet SAR test considerations, For smart phones with a display
diagonal dimension > 15.0 cm or an overall diagonal dimension > 16.0 cm, When hotspot mode applies,
10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g reported SAR > 1.2
Wi/kg.

10-g extremity SAR is required only for the surfaces and edges with hotspot mode 1-g SAR > 1.2 W/kg.

5.3. SAR Limits

FCC Limit (1g Tissue)

SAR (W/kg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 1 g of 1.60 8.0
tissue)
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual
who have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be
incurred by people who are aware of the potential for exposure (i.e. as a result of employment or
occupation).
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6. TEST CONDITIONS AND RESULTS

6.1. Conducted Power Results
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Max Conducted power measurement results and power drift from tune-up tolerance provide by manufacturer:

The conducted power measurement results

GSM850
Burst Conducted Power (dBm) - Averager Power (dBm)

Mode CH128 CH190 CH251 Eg’c'f(')?g CH128 CH190 CH251

824.2MHz 836.6MHz | 848.8MHz 824.2MHz | 836.6MHz | 848.8MHz

GSM 32.72 32.48 32.15 -9.03 23.69 23.45 23.12

1TXslot 33.19 32.99 32.73 -9.03 24.16 23.96 23.70

GPRS 2TXslots 31.37 31.03 31.95 -6.02 25.35 25.01 25.93

(GMSK) | 3TXslots 30.42 30.31 30.03 -4.26 26.16 26.05 25.77

4TXslots 29.58 29.32 29.38 -3.01 26.57 26.31 26.37

1TXslot 33.18 33.01 32.72 -9.03 24.15 23.98 23.69

EGPRS | 2TXslots 31.22 31.01 31.04 -6.02 25.20 24.99 25.02

(GMSK) | 3TXslots 30.45 30.27 30.20 -4.26 26.19 26.01 25.94

4TXslots 29.51 29.36 29.27 -3.01 26.50 26.35 26.26

DCS1900
Burst Conducted Power (dBm) o Averager Power (dBm)

Mode CH512 CH661 CH810 E;’éfg:g CH512 CH661 CH810

1850.2MHz | 1880.0MHz | 1909.8MHz 1850.2MHz | 1880.0MHz | 1909.8MHz

GSM 29.01 29.02 29.15 -9.03 19.98 19.99 20.12

1TXslot 28.98 28.98 29.12 -9.03 19.95 19.95 20.09

GPRS | 2TXslots 27.24 27.30 27.15 -6.02 21.22 21.28 21.13

(GMSK) | 3TXslots 26.34 26.41 26.36 -4.26 22.08 22.15 22.10

ATXslots 25.42 25.74 25.67 -3.01 22.41 22.73 22.66

1TXslot 29.03 29.23 29.14 -9.03 20.00 20.20 20.11

EGPRS | 2TXslots 27.32 27.43 27.38 -6.02 21.30 21.41 21.36

(GMSK) | 3TXslots 26.48 26.27 26.39 -4.26 22.22 22.01 22.13

ATXslots 25.56 25.45 25.59 -3.01 22.55 22.44 22.58
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 4Txslots for
GPRS850 and GPRS1900.
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WCDMA
Conducted Power (dBm)
FDD Band V FDD Band I
Mode CH4132 CH4183 CH4233 CH9262 CH9400 CH9538
826.4 836.6 846.6 1852.4 1880.0 1907.6
AMR 12.2K 21.92 21.69 2151 22.04 21.88 22.19
RMC 12.2K 21.74 21.74 21.54 22.32 21.95 22.35
Subtest-1 21.92 21.87 21.87 22.36 21.52 22.53
Subtest-2 21.85 21.63 21.73 22.52 2151 22.46
HSDPA Subtest-3 21.77 21.78 21.76 22.47 21.46 22.13
Subtest-4 21.43 21.60 21.63 22.10 21.38 22.16
Subtest-1 21.98 21.83 21.97 22.33 21.54 22.35
Subtest-2 21.83 21.67 21.92 22.26 21.46 22.36
HSUPA Subtest-3 21.76 21.81 21.88 22.23 21.33 22.44
Subtest-4 21.62 21.57 21.72 22.12 21.28 22.32
Subtest-5 21.89 21.69 21.87 22.17 21.44 22.16

Note :When the maximum output power and tune-up tolerance specified for production units in a secondary
mode is <1/2dB higher than the primary mode (RMC12.2kbps) or when the highest reported SAR of the
primary mode is scaled by the ratio of specified maximum output power and tune-up tolerance of secondary to
primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not required for the secondary mode.

WIFI
Mode Channel Frequency (MHz) CondL(JgEBer?q)power Test data rate
01 2412 12.03 1 Mbps
802.11b 06 2437 12.25 1 Mbps
11 2462 12.30 1 Mbps
01 2412 8.22 6 Mbps
802.11g 06 2437 8.31 6 Mbps
11 2462 8.47 6 Mbps
01 2412 8.21 6.5 Mbps
802.11n(H20) 06 2437 8.57 6.5 Mbps
11 2462 8.61 6.5 Mbps
03 2422 6.02 13.5 Mbps
802.11n(H40) 06 2442 6.24 13.5 Mbps
09 2452 6.31 13.5 Mbps

Note:SAR is not required for 802.11b/g/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 not be tested for “802.11b/g/n".
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Bluetooth
Mode Channel Frequency (MHz) Conducted power (dBm)
00 2402 0.27
GFSK 39 2441 0.38
78 2480 0.39
00 2402 -1.02
m/4ADQPSK 39 2441 -1.11
78 2480 -1.32
00 2402 -1.14
8DPSK 39 2441 -1.19
78 2480 -1.03
Manufacturing tolerance
GSM Speech
GSM 850 (GMSK) (Average)
Channel Channel 128 Channel 190 Channel 251
Target (dBm) 32.00 32.00 32.00
Tolerance +(dB) 1 1 1
GSM 1900 (GMSK) (Peak)
Channel Channel 512 Channel 661 Channel 810
Target (dBm) 29.00 29.00 29.00
Tolerance +(dB) 1 1 1
GSM 850 GPRS (GMSK) (Average)
Channel 128 190 251
Target (dBm) 32.50 32.50 32.50
1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 31.0 31.0 31.0
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 30.0 30.0 30.0
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 29.0 29.0 29.0
4 Txslot Tolerance +(dB) 1 1 1
GSM 850 EDGE (GMSK) (Average)
Channel 128 190 251
Target (dBm) 32.50 32.50 32.50
1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 31.0 31.0 31.0
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 30.0 30.0 30.0
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 29.0 29.0 29.0
4 Txslot Tolerance +(dB) 1 1 1
GSM 1900 GPRS (GMSK) (Average)
Channel 512 661 810
Target (dBm) 28.5 28.5 28.5
1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 27.0 27.0 27.0
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 26.0 26.0 26.0
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 25.0 25.0 25.0
4 Txslot Tolerance +(dB) 1 1 1
GSM 1900 EDGE (GMSK) (Peak)
Channel 512 | 661 810
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Target (dBm) 28.5 28.5 28.5
1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 27.0 27.0 27.0
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 26.0 26.0 26.0
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 25.0 25.0 25.0
4 Txslot Tolerance +(dB) 1 1 1
UMTS
UMTSBand V
Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

UMTSBand V HSDPA(sub-test 1)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

UMTSBand V HSDPA(sub-test 2)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

UMTS Band V HSDPA(sub-test 3)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

UMTSBand V HSDPA(sub-test 4)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

UMTSBand V HSUPA(sub-test 1)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

UMTSBand V HSUPA(sub-test 2)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

UMTSBand V HSUPA(sub-test 3)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

UMTS Band V HSUPA(sub-test 4)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

UMTSBand V HSUPA(sub-test 5)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1
UMTSBand Il
Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1 1 1

UMTSBand Il HSDPA(sub-test 1)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1 1 1

UMTS Band Il HSDPA(sub-test 2)

Channel

Channel 9262

Channel 9400

Channel 9538

Target (dBm)

22.0

22.0

22.0

Talerance +(dR)

1

1 1
UMTSBand Il HSDPA(sub-test 3)
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Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance (dB) 1 1 1

UMTSBand Il HSDPA(sub-test 4)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1 1 1

UMTSBand Il HSUPA(sub-test 1)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1 1 1

UMTSBand Il HSUPA(sub-test 2)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1 1 1

UMTSBand Il HSUPA(sub-test 3)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1 1 1

UMTSBand Il HSUPA(sub-test 4)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1 1 1

UMTSBand Il HSUPA(sub-test 5)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance (dB) 1 1 1
WLAN
802.11b (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 12.0 12.0 12.0
Tolerance +(dB) 1 1 1
802.11g (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 8.0 8.0 8.0
Tolerance +(dB) 1 1 1
802.11n(20MHz) (Average)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 8.0 8.0 8.0
Tolerance +(dB) 1 1 1
802.11n(40MHz) (Average)
Channel Channel 3 Channel 6 Channel 9
Target (dBm) 6.0 6.0 6.0
Tolerance +(dB) 1 1 1
Bluetooth
GFSK (Average)
Channel Channel 00 Channel 39 Channel 78
Target (dBm) 0.00 0.00 0.00
Tolerance +(dB) 1 1 1
8DPSK (Average)
Channel Channel 00 Channel 39 Channel 78
Target (dBm) -1.00 -1.00 -1.00
Tolerance +(dB) 1 1 1
mw/4DQPSK (Average)
Channel Channel 00 Channel 39 Channel 78
Target (dBm) -1.00 -1.00 -1.00
Tolerance +(dB) 1 1 1
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6.2. Simultaneous TX SAR Considerations
5.2.1 Introduction
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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 the DUT,the BT module has a antenna;GSM and WCDMA module sharing same antenna, So we can get
following combination that can transmit signal simultaneously.

Application Simultaneous Transmission information:

Voice over Digital

Air-Interface Band (MHz) Type Simultaneous Transmissions Transport(Data)
GSM 1895000 xg Yes,WLAN or BT/BLE N/A
GPRS/EDGE DT Yes,WLAN or BT/BLE N/A
UMTS Band Il/Band V DT Yes,WLAN or BT/BLE N/A
WLAN 2450 DT Yes,GSM,GPRS,EDGE,UMTS Yes
BT/BLE 2450 DT Yes,GSM,GPRS,EDGE, UMTS N/A

Note:VO-Voice Service only;DT-Digital Transport

Note: BT and WLAN can be active at the same time, but only with interleaving of packages switched on board
level. That means that they don'’t transmit at the same time.
BLE-Bluetooth low energy;
BT- Classical Bluetooth
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5.2.2 Transmit Antenna and SAR Mesurement Positions

Note:

il
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Length:B2mm-
Width:123mm-
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¥ GEMMWCDMA Artenna

Rear View-

1). Per KDB648474 D04, because the overall diagonal distance of this devices is 150mm<160mm, it is not
considered a “Phablet” device.
2). 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.

Hotspot mode SAR measurement positions

Hotspot mode SAR measurement positions

mode front rear left egde right egde top egde bottom egde
GSM 850 yes yes yes yes no yes
GSM 1900 yes yes yes yes no yes
UMTS FDD Band Il yes yes yes yes no yes
UMTS FDD Band V yes yes yes yes no yes
WiFi240 yes yes no yes yes no

5.2.2 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 and 10-g SAR test exclusion thresholds 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)] [ ¥ f(GHz)] <
3.0 for 1-g SARand < 7.5 for 10-g extremity SAR, where

of(GHz) is the RF channel transmit frequency in GHz
ePower and distance are rounded to the nearest mW and mm before calculation

eThe result is rounded to one decimal place for comparison
3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below
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The test exclusions are applicable only when the minimum test separation distance is < 50 mm and for
transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is <5
mm, a distance of 5 mm according to 5) in section 4.1 is applied to determine SAR test exclusion.

Standalone SAR test exclusion considerations

Maximum :
L Separation . SAR Standalone
Communication | Frequency . . Average ! Calculation )
Configuration Distance Exclusion SAR
system (MHz) Power Result X
(mm) Thresholds | Exclusion
(dBm)
Head 33.00 5 364.6 3.0 no
GSM 850 835 Body 33.00 10 182.3 3.0 no
Head 30.00 5 276.0 3.0 no
GSM 1900 1900 Body 29.00 10 109.6 3.0 no
Head 22.00 5 219.2 3.0 no
UMTS Band Il |~ 1900 Body 22.00 10 109.6 3.0 no
Head 22.00 5 36.5 3.0 no
UMTS BandV | 835 Body 22.00 10 18.2 3.0 no
o Head 13.00 5 6.2 3.0 no
Wifi 2450 2450 Body 13.00 10 3.1 3.0 no
Head 1.00 5 0.5 3.0 yes
Bluetooth 2450 Body 1.00 10 0.3 3.0 yes
Note:

1. Maximum average power including tune-up tolerance;

2. Bluetooth including BLE and classical Bluetooth;

3.  When the minimum test separation distance is < 5 mm, a distance of 5 mm is applied to determine SAR
test exclusion

5.2.4 Standalone SAR Test Exclusion Considerations and Estimated SAR

Per KDB447498 requires when the standalone SAR test exclusion of section 4.3.1 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;

e(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] ¢ [ v 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.

0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm

Per FCC KD B447498 D01,simultaneous transmission SAR test exclusion may be applied when the sum of
the 1-g SAR for all the transmitting antenna in a specific a physical test configuration is <1.6 W/Kg.When the
sum is greater than the SAR limit, SAR test exclusion is determined by the SAR to peak location separation
ratio.

15
Ratio= (SAR,+SAR,) <0.04
(peak location separation,mm)
Estimated stand alone SAR
e e Frequency _ _ Maximum Se_paration Estimated

system (MHz) Configuration Power Distance SAR;4
(dBm) (mm) (W/kg)

Bluetooth 2450 Head 2.00 5.00 0.065
Bluetooth 2450 Hotspot 2.00 10.00 0.033
Bluetooth 2450 Body Worn 2.00 10.00 0.033
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5.2.5 Evaluation of Simultaneous SAR

Simultaneous transmission SAR forWiFi and GSM/UMTS (Hotspot Open)

UMTS UMTS -
| o | | s | gana | sanav | | x| sam |0 | s
Vst FESHE Type SAR14 SAR14 RgpA?:arted RgpAcl)?rted SAR14 i\?V?I(R gl)“ (\I;\»”In(g) separation Rg’(ﬁ’}fé d
(W/Kg) (W/Kg) (W/Klé“) (W/Klg'“) (W/Kg) ratio

Left/touch 1-g 0.470 0.503 0.349 0.266 0.261 | 0.764 1.6 no no
Left/Tilt 1-g 0.515 0.480 0.328 0.250 0.226 | 0.741 1.6 no no
Right/ touch | 1-g 0.437 0.409 0.304 0.289 0.194 | 0.631 1.6 no no
Right/Tilt 1-g 0.447 0.439 0.290 0.303 0.207 | 0.654 1.6 no no
Rear Side 1-g 0.601 0.516 0.419 0.374 0.327 | 0.928 1.6 no no
Front Side 1-g 0.510 0.418 0.325 0.282 0.254 | 0.764 1.6 no no
Left Side 1-g 0.579 0.479 0.377 0.337 N/A 0.579 1.6 no no
Right Side 1-g 0.564 0.498 0.371 0.362 0.296 | 0.860 1.6 no no
Bottom 1-g 0.586 0.464 0.386 0.359 N/A 0.586 1.6 no no
Top 1-g N/A N/A N/A N/A 0.302 | 0.302 1.6 no no

Simultaneous transmission SAR for Bluetooth and GSM/UMTS (Hotspot Open)

GSMes0 | Gsmieoo | UMTS UMTS * 1 Bjyetooth Peak .
restposiion | S| Reported | Repored | eporieq | mopored | EXAT | moams, | Umil | Joouon | as.
Wikg) | WiKe) | guRs | s (WIKg) W) | ) ratio s

Left/touch 1-g 0.470 0.503 0.349 0.266 0.065 0.569 1.6 no no
Left/Tilt 1-g 0.515 0.480 0.328 0.250 0.065 0.580 1.6 no no
Right/ touch | 1-g 0.437 0.409 0.304 0.289 0.065 0.502 1.6 no no
Left/touch 1-g 0.447 0.439 0.290 0.303 0.065 0.512 1.6 no no
Rear Side 1-g 0.601 0.516 0.419 0.374 0.033 0.634 1.6 no no
Front Side 1-g 0.510 0.418 0.325 0.282 0.033 0.543 1.6 no no
Left Side 1-g 0.579 0.479 0.377 0.337 0.033 0.612 1.6 no no
Right Side 1-g 0.564 0.498 0.371 0.362 0.033 0.597 1.6 no no
Bottom 1-g 0.586 0.464 0.386 0.359 0.033 0.619 1.6 no no
Top 1g N/A N/A N/A N/A 0.033 N/A 1.6 no no

Note:1. The WiFi and BT share same antenna, so cannot transmit at same time.
2.The value with blue color is the maximum values of standalone
3. The value with green color is the maximum values of } SAR.4
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6.3. SAR Measurement Results

The calculated SAR is obtained by the following formula:
Reported SAR=Measured SAR*10get-Pmeasured)/10
Scaling factor:10(Ptarget-Pmeasured))/lo
Reported SAR=Measured SAR* Scaling factor
Where Piaget is the power of manufacturing upper limit;
Pmeasured iS the measured power;
Measured SAR is measured SAR at measured power which including power drift)
Reported SAR which including Power Drift and Scaling factor
The product with 2 SIMs and 2 SIMs(SIM1 and SIM2) can not used Simultaneous, we tested 2 SIMs(SIM1
and SIM2) and recorded worst case at SIM 1

Duty Cycle
Test Mode Duty Cycle
Speech for GSM850/1900 1:8.3
GPRS for GSM850/1900 1:2
WCDMA 850/1900 1:1
WiFi 2450 1:1
SAR Values (GSM850-Head)
Ut S e (e _ TR '\iilxolwggq Conducted Measurement R Scaling Reported ﬁ?\ﬁ Ref.
Ch MHz il Position Power PO SN OV drift Factor SR U 1g Plot
(dBm) (dBm) 1g(W/kg) 1g(W/kg) (Wika) #
190 | 836.60 | Left | Touch 33.00 32.48 0.416 -0.15 1.13 0.470 1.60 --
190 | 836.60 | Left Tilt 33.00 32.48 0.456 -0.06 1.13 0.515 1.60 1
190 | 836.60 | Right | Touch 33.00 32.48 0.387 -0.11 1.13 0.437 1.60 --
190 | 836.60 | Right Tilt 33.00 32.48 0.396 -0.13 1.13 0.447 1.60 --
SAR Values (GSM850-Body)
Testireduency otz Test '\flAelllxolwgg] S Meassupr\t;ment Power Scaling R ﬁgﬁ L
Ch MHz @”mber o Position Power PSR over drift Factor STl 19 @
timeslots) (dBm) (dBm) 1g(Wikg) 1g(W/kg) (WIkg) #
190 | 836.60 | GPRS (4) Back 30.00 29.32 0.514 -0.13 1.17 0.601 1.60 2
190 | 836.60 | GPRS (4) Front 30.00 29.32 0.436 -0.06 1.17 0.510 1.60 --
190 | 836.60 | GPRS (4) Left 30.00 29.32 0.495 0.01 1.17 0.579 1.60 --
190 | 836.60 | GPRS (4) Right 30.00 29.32 0.482 -0.05 1.17 0.564 1.60 --
190 | 836.60 | GPRS (4) | Bottom | 30.00 29.32 0.501 -0.09 1.17 0.586 1.60 --
N/A N/A N/A Top N/A N/A N/A N/A N/A N/A N/A | N/A
190 | 836.60 | EGPRS (4) | Rear 30.00 29.36 0.455 -0.12 1.16 0.528 1.60 --
Note:
1.The value with blue color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other channels is
optional for such test configuration(s).
3. When multiple slots are used, SAR should be tested to account for the maximum source-based time-
averaged output power.
4. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device.
Since the reportedSAR was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
SAR Values (PCS1900-Head)
VS S EY ' Test Nﬂlxc;wgén Conducted Measurement B Scaling Reported ﬁ?ﬁ Ref.
Ch MHz el Position Power Power SAR over drift Factor SAR over 1g Pl
(dBm) (dBm) 1g(W/kg) 1g(W/kg) (Wikg) #
661 | 1880.0 | Left Touch 30.00 29.02 0.402 -0.11 1.25 0.503 1.60 3
661 | 1880.0 | Left Tilt 30.00 29.02 0.384 -0.15 1.25 0.480 1.60 --
661 | 1880.0 | Right | Touch 30.00 29.02 0.327 -0.06 1.25 0.409 1.60 --
661 | 1880.0 | Right Tilt 30.00 29.02 0.351 -0.17 1.25 0.439 1.60 --
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SAR Values (PCS1900-Body)

Testireduency loale Test '\IXJIIIXc;w:;g1 S MeasSuAreRment Power Scaling R ﬁnA”lﬁ R
Ch MHz (r_lumber o Position Power POLTED over drift Factor SAR over 19 A5
timeslots) (dBm) (dBm) 1g(W/kg) 1g(W/kg) (WIkg) #
661 | 1880.0 | GPRS (4) Back 26.00 25.74 0.487 -0.11 | 1.06 0.516 1.60 4
661 | 1880.0 | GPRS (4) Front 26.00 25.74 0.394 -0.02 | 1.06 0.418 1.60 --
661 | 1880.0 | GPRS (4) Left 26.00 25.74 0.452 -0.16 | 1.06 0.479 1.60 -
661 | 1880.0 | GPRS (4) Right 26.00 25.74 0.470 -0.07 | 1.06 0.498 1.60 --
661 | 1880.0 | GPRS (4) | Bottom | 26.00 25.74 0.438 -0.11 | 1.06 0.464 1.60 -
N/A N/A N/A Top N/A N/A N/A N/A N/A N/A N/A | N/A
661 | 1880.0 | EGPRS (4) | Rear 26.00 25.45 0.429 -0.15 | 1.14 0.489 1.60 -
Note:
1.The value with blue color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other channels is
optional for such test configuration(s).
3. When multiple slots are used, SAR should be tested to account for the maximum source-based time-
averaged output power.
4. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device.
Since the reportedSAR was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
SAR Values (WCDMA Band V-Head)
Test Frequency Maximum SAR
o | e | S | posthy | Aowed | SPoua™ | "Sirowr | Pover | Ssane | SaRover | M| b
(dBm) (dBm) 1g(Wikg) 1g(Wikg) (WIkg) #
4182 | 836.40 | Left | Touch 22.00 21.69 0.326 -0.14 1.07 0.349 1.60 5
4182 | 836.40 | Left Tilt 22.00 21.69 0.307 -0.09 1.07 0.328 1.60 -
4182 | 836.40 | Right | Touch 22.00 21.69 0.284 -0.11 1.07 0.304 1.60 --
4182 | 836.40 | Right Tilt 22.00 21.69 0.271 -0.06 1.07 0.290 1.60 -
SAR Values (WCDMABand V-Body)
TestEeduency oz Test MAelllxc;vmvg(rjn Gl Meassu'&t;ment Power Scaling SO ﬁrﬁﬁ REL
Ch MHz (r_1umber . Position Power FOUIET over drift Factor o 1g )
timeslots) (dBm) 1g(W/kg) #
(dBm) 1g(W/kg) (W/kg)
4182 | 836.40 RMC Back 22.00 21.69 0.392 -0.07 | 1.07 0.419 1.60 6
4182 | 836.40 RMC Front 22.00 21.69 0.304 -0.07 | 1.07 0.325 160 | --
4182 | 836.40 RMC Left 22.00 21.69 0.352 -0.15 | 1.07 0.377 160 | --
4182 | 836.40 RMC Right 22.00 21.69 0.347 -0.06 | 1.07 0.371 160 | --
4182 | 836.40 RMC Bottom 22.00 21.69 0.361 -0.03 | 1.07 0.386 160 | --
N/A N/A N/A Top N/A N/A N/A N/A N/A N/A N/A | N/A
Note:
1.The value with blue color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other channels is
optional for such test configuration(s).
3. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device.
Since the reportedSAR was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
4.When the maximum output power and tune-up tolerance specified for production units in a secondary mode
is < % dB higher than the primary mode or when the highest reported SAR of the primary mode is scaled by
the ratio of specified maximum output power and tune-up tolerance of secondary to primary mode and the
adjusted SAR is < 1.2 W/kg, SAR measurement is not required for the secondary mode.
SAR Values (WCDMA Band Il -Head)
U e IEEY ) Test N'ljllxgcvﬂ'g&n Conducted Measurement oy Scaling Reported ﬁ;ﬁﬁ Ref.
Ch MHz Sl Position Power Power AR O] drift Factor SN O 1g AT
(dBm) (dBm) 1g(Wikg) 1g(Wikg) (WIkg) #
9400 | 1880.0 | Left | Touch 22.00 21.88 0.258 -0.06 1.03 0.266 1.60 -
9400 | 1880.0 | Left Tilt 22.00 21.88 0.243 -0.18 1.03 0.250 1.60 -
9400 | 1880.0 | Right | Touch 22.00 21.88 0.281 -0.12 1.03 0.289 1.60 -
9400 | 1880.0 | Right Tilt 22.00 21.88 0.294 -0.15 1.03 0.303 1.60 7
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SAR Values (WCDMA Band Il -Body)

TEEESl ' wode [ roq | 'omsq | Conduetes [ VST T oaing | Sopored [ EA [ et
Ch MHz timeslots) Position Power (dBm) over drift Factor 1g(Wikg) 1g #
(dBm) 1g9(W/kg) (Wikg)
9400 | 1880.0 RMC Back 22.00 21.88 0.363 -0.12 1.03 0.374 1.60 8
9400 | 1880.0 RMC Front 22.00 21.88 0.274 -0.00 1.03 0.282 1.60 --
9400 | 1880.0 RMC Left 22.00 21.88 0.327 -0.05 1.03 0.337 1.60 --
9400 | 1880.0 RMC Right 22.00 21.88 0.351 -0.17 1.03 0.362 1.60 --
9400 | 1880.0 RMC Bottom 22.00 21.88 0.349 -0.13 1.03 0.359 1.60 --
N/A N/A N/A Top N/A N/A N/A N/A N/A N/A N/A | N/A
Note:

1.The value with blue color is the maximum SAR Value of each test band.

2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other channels is
optional for such test configuration(s).

3. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device.
Since the reportedSAR was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
4.When the maximum output power and tune-up tolerance specified for production units in a secondary mode
is < % dB higher than the primary mode or when the highest reported SAR of the primary mode is scaled by
the ratio of specified maximum output power and tune-up tolerance of secondary to primary mode and the
adjusted SAR is £ 1.2 W/kg, SAR measurement is not required for the secondary mode.

Table 11: SAR Values [WiFi 802.11b/g/n]

Maximum Conducted . SAR1q results(W/kg) Ref
Ch. AT Service Te?? Allowed Power Povyer Scaling Plot

(MHz) Position Power (dBm) drift Factor | Measured | Reported #

(dBm)
measured / reported SAR numbers - Head

6 | 2437 | DSSS | Left/Cheek 12.00 11.25 -0.03 1.19 0.261 0.311 9
6 | 2437 | DSSS Left/Tilt 12.00 11.25 -0.02 1.19 0.226 0.269 N/A
6 | 2437 | DSSS | Right/Cheek 12.00 11.25 -0.10 1.19 0.194 0.231 N/A
6 | 2437 | DSSS Right/Tilt 12.00 11.25 -0.05 119 0.207 0.246 N/A

measured / reported SAR numbers - Body (hotspot open, distance 10mm)

6 | 2437 | DSSS Rear Side 12.00 11.25 -0.01 1.19 0.327 0.389 10
6 | 2437 | DSSS | Front Side 12.00 11.25 -0.05 1.19 0.254 0.302 N/A
N/A | N/A N/A Left Side N/A N/A N/A N/A N/A N/A N/A
2437 | DSSS | Right Side 12.00 11.25 -0.05 1.19 0.296 0.352 N/A
6 | 2437 | DSSS | Bottom Side N/A N/A N/A N/A N/A N/A N/A
N/A | N/A N/A Top Side 12.00 11.25 -0.02 1.19 0.302 0.359 N/A

Note:

1. The value with blue color is the maximum SAR Value of each test band.

2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other channels is
optional for such test configuration(s).

3. KDB 248227-SAR is not required for 802.11g/n channels when the maximum average output power is less
than % dB higher than measured on the corresponding 802.11b channels.

6.4. SAR Measurement Variability

SAR measurement variability must be assessed for each frequency band, which is determined by the SAR
probe calibration point and tissue-equivalent medium used for the device measurements. When both head
and body tissue-equivalent media are required for SAR measurements in a frequency band, the variability
measurement procedures should be applied to the tissue medium with the highest measured SAR, using the
highest measured SAR configuration for that tissue-equivalent medium. The following procedures are applied
to determine if repeated measurements are required.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; steps 2)
through 4) do not apply.

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

Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and
first repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg (~
10% from the 1-g SAR limit).

2)
3)
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4) Perform a third repeated measurement only if the original, first or second repeated measurement is = 1.5

W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is >
1.20.
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SAR Test Data Plots

GSM850 Left Head Tilt Middle Channel

Communication System: Customer System; Frequency:836.6 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.93 S/m; €, = 42.55; p = 1000 kg/m3

Phantom section : Left Head Section

Probe: EX3DV3 - SN3842; ConvF(8.83, 8.83, 8.83); Calibrated: 06/06/2014;
Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x101x1):Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.359 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.224 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.467W/kg

SAR(1 g) = 0.456W/kg; SAR(10 g) = 0.328W/kg

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

-4.70
-9.39
-14.09

-18.78

-23.48
Plot 1:Left Head Title (GSM850 Middle Channel)

# ot -

g/ 10g Averaged SAR

—
gl Poom B Willar Mohg £ W3, Tl LY

B
sl [~

. m; \
B
\K

LT """-r-q_,_‘_‘_H

0¥

H

o (e B ad1s g8k ol S

Z-Scan at power reference point-Left Head Tilt (GSM850 MiddleChannel)
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GSM850 GPRS 4TS Body Back Side Middle Channel

Communication System: Customer System; Frequency:836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.94 S/m; ¢, = 55.13; p = 1000 kg/m3

Phantom section : Body- worn

Probe: EX3DV4 - SN3842; ConvF(9.09, 9.09, 9.09); Calibrated: 06/06/2014;
Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x101x1):Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.592 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.516 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.735W/kg

SAR(1 g) = 0.514W/kg; SAR(10 g) = 0.389W/kg

Maximum value of SAR (measured) = 0.730W/kg

dB

-2.85

-5.70

-8.56

-11.41

-14.26
Plot 2:Body BackSide (GSM850 GPRS 4TS Middle Channel)
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PCS1900 Left Head Touch Middle Channel

Communication System: Customer System; Frequency:1880.0 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 1880.0 MHz; ¢ = 1.38 S/m; €, = 40.90; p = 1000 kg/m3

Phantom section : Left Head Section

Probe: EX3DV4 - SN3842; ConvF(7.55, 7.55, 7.55); Calibrated: 06/06/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x101x1):Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.426 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.315 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.468W/kg

SAR(1 g) = 0.402W/kg; SAR(10 g) = 0.273W/kg

Maximum value of SAR (measured) = 0.463W/kg

dB
-4.28
-8.56

-12.04

-17.12

-21.40
Plot 3:Left Head Touch (PCS1900 Middle Channel)
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PCS1900 GPRS 4TS Body Back Side Middle Channel

Communication System: Customer System; Frequency:1880.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.0 MHz; 0 = 1.53 S/m; ¢, = 53.53; p = 1000 kg/m3

Phantom section : Body- worn

Probe: EX3DV4 - SN3842; ConvF(7.43, 7.43, 7.43); Calibrated: 06/06/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x101x1):Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.435 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.348 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.568W/kg

SAR(1 g) = 0.487W/kg; SAR(10 g) = 0.351W/kg

Maximum value of SAR (measured) = 0.457 W/kg

dB
-3.36
-6.71
-10.07

-13.42

-16.78

Plot 4:Body Back Side (PCS1900 GPRS 4TS Middle Channel)
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WCDMA Band V Left Head Touch Middle Channel

Communication System: Customer System; Frequency: 836.6MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.90 S/m; ¢, = 42.02; p = 1000 kg/m®

Phantom section : Left Head Section

Probe: EX3DV4 - SN3842; ConvF(8.83, 8.83, 8.83); Calibrated: 06/06/2014;
Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.286 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.345 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.324 W/kg

SAR(1 g) = 0.326 W/kg; SAR(10 g) = 0.218 W/kg

Maximum value of SAR (measured) = 0.289 W/kg

-1.87
-7.74
-11.61

-15.48

-19.3%
Plot 5: Left Head Touch (WCDMA Band VMiddle Channel)
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WCDMA Band V RMC Body Back Side Middle Channel

Communication System: Customer System; Frequency: 836.6MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.95 S/m; ¢, = 55.52; p = 1000 kg/m3

Phantom section : Body- worn

Probe: EX3DV4 - SN3842; ConvF(9.09, 9.09, 9.09); Calibrated: 06/06/2014;
Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x101x1):Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.413 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.140 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.598 W/kg

SAR(1 g) =0.392 W/kg; SAR(10 g) = 0.264 W/kg

Maximum value of SAR (measured) = 0.412 W/kg

dB8
]

-3.39
-6.78
-10.18

-13.57

-16.96
Plot 6: Body BackSide (WCDMA Band VRMC Middle Channel)
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WCDMA Band Il Right Head Tilt Middle Channel

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 1880.0 MHz; 0 = 1.37 S/m; €, = 40.12; p = 1000 kg/m3

Phantom section : Right Head Section

Probe: EX3DV4 - SN3842; ConvF(7.55, 7.55, 7.55); Calibrated: 06/06/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x101x1):Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.210 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.648 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.248 W/kg

SAR(1 g) = 0.294W/kg; SAR(10 g) = 0.145 W/kg

Maximum value of SAR (measured) = 0.282 W/kg

dB
0
-1.80
-1.61
-11.41
-15.22
-19.02
Plot 7: Right Head Tilt (WCDMA Band IIMiddle Channel)
W = | i
T 10 Ao el WA
"-l-"'-"'\-__""-l-l i i, ='-
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Z-Scan at power reference point-Left Head Touch (WCDMA Band IIMiddle Channel)
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WCDMA Band Il RMC Body Back Side Middle Channel

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 1880.0 MHz; 0 = 1.54 S/m; ¢, = 53.27; p = 1000 kg/m3

Phantom section : Body- worn

Probe: EX3DV4 - SN3842; ConvF(7.43, 7.43, 7.43); Calibrated: 06/06/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x101x1):Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.296 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.816 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.427 W/kg

SAR(1 g) =0.363 W/kg; SAR(10 g) = 0.227 W/kg

Maximum value of SAR (measured) = 0.425 W/kg

dB

-3.04
-6.08
9.13
1217

-15.21

Plot 8: Body BackSide (WCDMA Band Il RMC Middle Channel)

L o Lo —

I 1o veraped .

—
e e s, Lt

Z-Scan at power reference point-Body BackSide (WCDMA Band IIRMC Middle Channel)
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Left Head Cheek (WLAN2450 Middle Channel)

Communication System: Customer System; Frequency:2437.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f =2437.0 MHz; ¢ = 1.82S/m; ¢, = 38.80; p = 1000 kg/m*

Phantom section: Left Head Section:

Probe: EX3DV4 - SN3842; ConvF(7.26, 7.26, 7.26); Calibrated: 06/06/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (91x51x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.372 W/kg

Zoom Scan (6x6x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.235 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.442W/kg

SAR(1 g) =0.261W/kg; SAR(10 g) = 0.128W/kg

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

-1
-1.54
-11.31

-15.08

-18.085

Plot 9: Left Head Cheek (WLAN2450 Middle Channel)
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Body- worn Rear side (WLAN 802.11b Middle Channel)

Communication System: Customer System; Frequency:2437.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f =2437.0 MHz; o = 1.82S/m; ¢, = 38.80; p = 1000 kg/m3

Phantom section : Body- worn

Probe: EX3DV4 - SN3842; ConvF(6.93, 6.93, 6.93); Calibrated: 06/06/2014;
Electronics: DAE4 Sn1315; Calibrated: 25/11/2014

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x81x1):Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.542mW/g

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.373 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.463 W/kg

SAR(1 g) = 0.327W/kg; SAR(10 g) = 0.175 W/kg

Maximum value of SAR (measured) = 0.516 W/kg

-2.50
-5.00
-7.43

-9.93

-12.43

Plot 10:Body- worn Rear side (WLAN802.11bMiddle Channel)
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6.5. Equipments Used during the Test

Page 54 of 61

Calibration
Test Equipment Manufacturer | Type/Model Serial Number Last Calibration
Calibration Interval
Data Acquisition SPEAG DAE4 1315 2014/11/25 1
Electronics DAEX
E-field Probe SPEAG EX3DV4 3842 2014/06/06 1
System Validation
Dipole 835V?2 SPEAG D835V2 4d134 2014/12/13 1
System Validation
Dipole 1900V2 SPEAG D1900V2 5d150 2014/12/12 1
System Validation
Dipole 2450v2 SPEAG D2450V2 884 2014/12/11 1
Dielectric Probe Kit Agilent 85070E US44020288 / /
Power meter Agilent E4417A GB41292254 2014/12/26 1
Power sensor Agilent 8481H MY41095360 2014/12/26 1
Network analyzer Agilent 8753E US37390562 2014/12/25 1
Universal Radio
L ROHDE &
Communication SCHWARZ CMU200 112012 2014/10/23 1
Tester
Note:
1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three year

2)

3)

extended calibration interval. Each measured dipole is expected to evalute with following criteria at least

on annual interval.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated values;
¢) The most recent return-loss results,measued at least annually,deviates by no more than 20% from the

previous measurement;
d) The most recent measurement of the real or imaginary parts of the impedance, measured at least
annually is within 50 Q from the provious measurement.
Network analyzer probe calibration against air, distilled water and a shorting block performed before
measuring liquid parameters.

The Probe,Dipole and DAE calibration reference to the ANNEX A.
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7. Measurement Uncertainty

Page 55 of 61

o Uncertainty Probably . (Ci) (Ci) Std. Unc. | Std. Unc. | Degree of
No. Error Description | Type Value Distribution | ™™ | 19 | 1og (1g) (10g) | freedom
Measurement System
1 Probe calibration B 5.50% N 1 1 1 5.50% 5.50% o
2 isﬁi‘rféy B 4.70% R \/é 07 | 07 1.90% 1.90% o
3 Hezza‘:gsgca' B 9.60% R \/é 07 | 07 3.90% 3.90% o
4 Boundary B 1.00% R V3| 1 0.60% | 0.60% w
5 Li'; ré’;’riy B 4.70% R \/§ 1 1 2.70% 2.70% o
6 Detection limit B 1.00% R \/§ 1 1 0.60% 0.60% o
7 RF ambient B 0.00% R LR 1 0.00% | 0.00% o
conditions-noise
RF ambient \/§
8 conditions- B 0.00% R 1 1 0.00% 0.00% ©
reflection
9 Response time B 0.80% R \/§ 1 1 0.50% 0.50% oo
10 Integration time B 5.00% R \/§ 1 1 2.90% 2.90% oo
11 amF\i;'i:ent B 3.00% R \/§ 1 1 1.70% 1.70% oo
12 Probe positioned B 0.40% R \/é 1 1 0.20% 0.20% =
mech. restrictions
Probe positioning \/5
13 with respect to B 2.90% R 1 1 1.70% 1.70% o
phantom shell
14 Max SAR B 3.90% R V3| 1 230% | 2.30% o
evalation
Test Sample Related
15 Test sample A 1.86% N 1 1 1 1.86% | 1.86% o
positioning
Device holder o o o
16 uncertainty A 1.70% N 1 1 1 1.70% 1.70% oo
17 D””pz‘:Nc;“rtp“t B 5.00% R LR 1 290% | 2.90% o
Phantom and Set-up
18 Phantom B 4.00% R V3| 1 230% | 2.30% o
uncertainty
Liquid \/5
19 conductivity B 5.00% R 0.64 0.43 1.80% 1.20% o
(target)
Liquid
20 conductivity A 0.50% N 1 0.64 0.43 0.32% 0.26% o
(meas.)
21 L'q“"ztggg)'“""ty B 5.00% R V3 | 06s | 043 | 180% | 1.20% o
Liquid
22 cpermittivity A 0.16% N 1 0.64 0.43 0.10% 0.07% o
(meas.)
Combined standard uncertainty / / / / 10.20% 10.00% ©
Expanded uncertainty R K=2 / / 20.40% 20.00% -

(confidence interval of 95 %)
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8. Test Setup Photos

Photograph of the depth in the Head Phantom (835K/IH2)

Photograph of the depth in the Body Phantom (835K/|Hz)

Photograph of the depth in the Head Phantom (1900-MH2)
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Photograph of the depth in the Body Phantom (1900-MHz)

Photograph of the depth in the Head Phantom (2450-MHz)

Photograph of the depth in the Body Phantom (2450-MH2)
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Right Head Tilt Setup Photo

Right Hed Touch Setup Photo

Left Head Tilt Setup Photo
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10mm Body-worn Back Side Setup Photo

S

=
10mm Body-worn front Side Setup Photo
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10mm Left Side Setup Photo

10mm Right Side Setup Photo

10mm Top Side Setup Photo
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10mm Bottom Side Setup Photo

9. External and Internal Photos of the EUT

Reference to the test report No. TRE1503002801



Appendix A: Calibration Certificate

1.1.

3842 Probe Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Schweizerischer Kalibrierdisnst
Sarvice suisse o'élalonnage
Servizio vvirzers di tarsiura

Zeughausstrasse 43, 8004 Zursch, Switzerland Swiss Calibration Service

Accredted by the Saies Accreditaion Servce (SAS) Acersditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signalories o the EA
Multilatoral Agreemant for the recognition of calibration cortificates

cient  C1Q-SZ (Auden - i Cortficats No: EX3-3842_Jun13
|CALIBRATION CERTIFICATE
Onpec EXADV4 - SN:3842.

Calitration cote June B, 2014

This cabralion con boate Gocumans the ecesbdity 1o navonal sandands, which reakoe 1he physcl units of measuements (51
Thw msasutements and (he unceraintios wik confdenca probably ars givin on the fallowing pages and am part of the cencate

Al colibrations have been conducied in the closed laboratory facility: emionment emparature (22 & 31°C and humadty = 70%

Calioratson Equipmont used (MATE criical foe catibrataon)

Primary Stanands D Cal Date (Cartificate No | Scheduled Cobteatbon
Powet meter E44100 GB4 1203074 D4-Apr-13 {No. 21701733 Agr-14

Pown sersor EA12A MY41ATH08T 4 Age-13 (No. 21 7-01733) A 14

Fehirarice 3 48 Attenuitor SN 55054 {3c) 4-Apr-13 [No. 217.01731) Ape: 14

Referance 20 dbl Attarusator SN: B527T (20x) O4-Apd-13 [Ne. 217-01738) Apr-14

R 30 B A SN: S5120 {30b) Dd-Ape- 13 (No. 217-01738) Ape-14

Reference Probs ESIDVZ | SN 3013 Z8-Dec-12 (Mo ES3-3013_ Deci?) Dec-13

"DAE4 Sh- 667 i-Jan-13 (Mo DAEA-660_Jan13) Jan-14

Secondary Standards o] Check Datd (in housay Schuduled Chisck

RAF generaler HP BRABC US3642001700 | d-Aug-53 (in houas check Apr-13) In house check: Apr-16
Matwork Analyze: HP 87TS3E USITI00585 ] 1ROt (i howse chisck Oct-12) | I house check: Oct-13

Hame

Calibrated by oton Kastati

maued. June &, 2014

This calitration cartfcate shall not be reproduced except in full withou! writien approval of the laboratory.

Cartificate Mo: EX3-3842_Jun13 Page 1of 11

1 of 38



Appendix A: Calibration Certificate

2 of 38



Appendix A: Calibration Certificate

3 0f 38



Appendix A: Calibration Certificate

4 of 38



Appendix A: Calibration Certificate

5 of 38



Appendix A: Calibration Certificate

6 of 38



Appendix A: Calibration Certificate

7 of 38



Appendix A: Calibration Certificate

8 of 38



Appendix A: Calibration Certificate

9 of 38



Appendix A: Calibration Certificate

EX3DV4- SN-3842 June 6, 2014

Conversion Factor Assessment

f = 900 MHz WGLS RS (H_convF) f= 1810 MHz WGLS R22 (H_convF)

« . 4
i slv=
( ¥ L] l L]

Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

40 -08 06 -D& 02 00 02 04 05 OB 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cartificate No: EX3-3842_Jun13 Page 10 of 11
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1.2. D835V2 Dipole Calibration Ceriticate

TME M&E rwaé

AN oot e i ek Bl L Cr ooy
- ﬁ )
Ermarl InbofBu wesn oo M ﬁ'm‘ EHA% Elt:l-dd?
Chant Ci) 52 r,nudml c-rﬁlﬁ:m H-:r: Ju—a-am
Oibjact DA35VE « S8 44134
N FYa TMC-CIG-CA2A

Cafitratien progedure for dpdlo valdalion ks

Caibation dahe: December 13, 2014

Tris calbeanon Cemfcats documents the trasbiity (o natonal slandands, which raadize the phyaical
s ol measuremenis(2. The mosuwements and B uncerlainfies with confidence probakdily e
gavn on i followieg pages and & part of the carlificate.

All cafibrations hove boe conduoled in the dosed Lbocatony [adlity. erironmant bmporatume(22:3)'C
8 ity TN

Callbm®on Fowipmont usod (METE arilical for colfbralion)

Primary Standards D8 Cal Cae(Calibrated by, Cersficasa No)  Schaduled Calbration
Pawer Meter NRVD 102003 11:5epe14 [TMEC, NoJZ14-443) Sep-1h
i Power sansor WRV-Z5 | 100805 11-Bep-14 (THIC, Mo, JZ14-443) Gep-16 |
| Reference Probe ESI0V3 | £ 3148 5- Sep-14 (SPEAG NaES3-3140_Soptd) Sep s |
| oags SN 777 T2Feb-14 (SPEAG DAES-TTT_Febld)  Fob-1b
Signal Genseator 44360 | MY4S0TO303  13-Nowtd4 (TMOG, Mo JZ14-354) Mav-15
Motwork Anabyzes EE362B | MY43021135  18-Oct14 (TMC, No.JZ14-278) Ook-16
|
Mard Functisn )
Caliorpted by 2hao Jing SAR Tesl Engineer 3 *‘“ﬁ
Rviewed by Qi Dianyuan SAR Project Leader -
Appronid T Lu Bingsong Esepusty Chnactoe of the inboratany
Issued: 17, 2014

| This cakrabon cerblicate shal ol be reproduced excepd in full without witten aparoval of the laboratory. |

Celificals Mo J14-2-3048 Faga 1048
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TMCGzer—

el b, 52 I, Crins
Tak =§i-1 Fax: =84 10 2604
E-mubd I'IMW HED P T G
Gloasary:
TSL Bisgane sirnukaling liguid
ComE sansibivily in TEL  NORMx,y2
MiA, ned applicable of nol measured

Calibration s Performed According to the Following Standards:

a) [EEE Sid 1528-2013, "IEEE Recommundod Practice for Dedermining the Peak
Spatial-Averaged Spacdic Absorption Rate (SAR) in the Human Head from Wirshsss
Commaunications Devices: Maasuramen? Technagues®, Jume 2073

bj IEC G2208-1. "Procedure 1o meadurs the Specific Absorplon Hals (SAR) For hand-hakd
devicas used n close proximity fo the ear (frequency range of 300MHZ to 3GHL)",
Fabruary 2005

¢} KDBBGG6E4, SAR Measuramant Reguiremeants for 100 MHz ko 8 GHr

Additional Documentation:
d) DASY4S System Handbook

Mathoids Applied and Intorpretation af Parametons:

o Massinmend Conoklions. Furthes delails ane available from (he Valdation Report at ihe
and of ihe cerlifieate. AN figures staded in the oorificaie are valid at the freguency
indicabed

¢ Anfening Paramebars with TS The dipabe is mownded with the spacer to position its feed
poinl exaclly below the center marking of the flal phaniom saction, with tha arma
arienied paralk 1o the body axis,

o Fenrd Poied dmipediveen and Refurn Loss These parameters ane measered with the
dipale positioned under the quid fifled phantom. The impedance staled s transformed
frorm the: measuramant at the SMA connector (o the feed point. The Ratern Loss
ensures low refisctod power. No uncorainty reguined.

& Elncironl Daloy: Ono-way dolay between the SMA connacior and the anenna feed
poirt. Mo unoerainty requined

& EAR mepgurnd: 8AR measumd ol the stated antenna input power.

& BAR normmaiized. BAR as moasured, nosmakzed to an input power of 1 W at the antenna
connpchor

& SAR for nominal TEL persmgiors: The messuned TSL paramedars are uged (o calculate
the nominal SAR resull.

Cofresponds 1o 4 corserage probahility of approximately 85%.

Corlificzate Mo J14-2-3048 Pago 2 of &

The meported uncertainty of momsurement s stated as tho standard umlmﬂ'\
Maaswemend mullipbed by the coverage facior k=2, which for 8 nomal distribution

13 of 38
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TV e

A muwmmmm 100101, China

Tl § B 1 A ALY 20T Fax +bi- 1023048332504
riogemsn mm

E-mai:
Measurament Conditions
DASY o 1w g At & pags 1 ;
| DASY Vemkon | DAEYER  smarny
Extrapataiian _l Aisvanied Campainten
L 1 Twin Pharnios
Diwtance Dipoke Conbir - TSL | 158 mm il S
Terom Joan Rpschulion o, &y, ar = 5 mm L)
| Fragusney XS MHZ 2T MHE |
T el
Tha foliowing parsreeipts el caiculalions wa'y Bpphed.

Tamparaturs Parmitshesy Conductivity |
wmmm zoo 45 000 mhoim
Maasuned Hadd THL parmats s 220=03)"°C NTEA%N ufummh
Head TEL lamhgeralae changs during tast | w05 —_ _

SAH result with Hoad TEL 223
Imwmi cm’ (1 gl of Head THL Seerdiin
YT —— P — 230 mit i g
GaR 5 Aeming Hand TEL paramaten rrrmalied 1 1% GG W gt R0 N (e
BAR sverigea suse1a om’ (00 g of Had TEL Condtion i
SARmesmd 250 Y gt povees ! 185 MW i g
SAR for nominal Fesd TSL. paenmsiar rormaiiced o TW | S.2T WA Ag £ 7004 % (e |
Body TSL paramoters
Th Tl RS and caiolmsons wane apphesd
[ Temporaturs |  Permmiviry Canduativity
Mominsl Doy THL parmatars 30 |  msa | oL i
Mmasured Body T3L parameters @20401)°C | S3s6% | 067 mhomed%
fadly TEL ismperniurn change during beal| <05 °C i - | —
SAR reault with
SAR wearaged penr 1 nrr {1 g of Body TSL Tiansras 1_
SR memued 250 SN IR Taamiig
SAR tor nasmnal Bady TEL pammessr pomaizedio TW | 9.36 mW ig £ P08 % ()
BAR aepraged svar 10 e’ (10.g) of Body TSL Cendeion
CART aRALre T AW ek Pt 15N
| SAR for omena Bocy THL paramaters | nomstedio (W | 8.20 mW g 4304 % (T
Crificatn Mo: J 14-2-204% Fage3oie
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" In Collsborstion with
%
L CALIBRATION LABORATORY

Add: No.52 Huayuanbel Road, Haidian District, Befiing, 100181, China
Tel +86-10-62304833-2078 Faoc +B86-10-62304633-2504
E-mail: Info@emcite.com Hitp:!fwwew emcite com

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52,50 + 3.14j0
Retum Loss -28.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4820 + 2.90j00

Retum Loss - 30.4dB

General Antenna Parameters and Design

!I Electrical Delay (one direction) | 1.241 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connecled to the second arm of the dipole. The antenna is therefore short-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order to improve
matching when loaded according to the position as explained in the "Measurement Conditions”
paragraph. The SAR data are not affected by this change. The overall dipole length is still according to
the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate Mo: J14-2-3049 Page 4 ofs
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S 4 in Collsboration with
s p e a g
u CALIBRATION LABORATORY

Add: No 52 Huayuanbei Road, Haidian Disirict, Beifing, 100181, China
Tel: +86-10-62304633-2079 Fax; +86-10-82304633-2504
E-mail: Info@emcite.com Hitpolvwww amcite com
DASYS5 Validation Report for Head TSL Date: 12.11.2014
Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DB35V2 - SN: 4d134
Communication System: CW, Frequency: 835 MHz
Medium parameters used: f = 835 MHz; o = 0.884 mho/m; er = 41.65; p = 1000 I-:g.l'l'l'l3
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:
Probe: ES3DV3 - SN3149; ConvF(6.21,6.21,6.21); Calibrated: 2013/9/5
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn777; Calibrated: 22/2/2013
Phantom: SAM 1186, Type: QD0O00P40CC;
Measurement SW: DASYS2 52.8.7(1137); SEMCAD X Version 14.6.10
(T164)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7xT7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 48.581 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.57 Wikg

SAR(1 g) = 2.38 Wikg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 2.80 Wikg

dB
o

=212

-6.35

-10.58

0dB =2.80 Wikg = 4.47 dBW/kg

Certificate No: J14-2-304% Page 5of 8
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TMLOG e

Add: No, 52 Huayuanbel Road, Haidian District, Beijing, 100181, China
Tal: +86-10-62304632-2078 Faoc: +86-10-62304833-2504
E-mail: Info@ameite.com Hitp:/iwww emcite com

Impedance Measurement Plot for Head TSL

TFl Tl Log sag 10, 00de/ wef ©.000ce [F1]
B T | T = -

L

fu.us
X
1C.02
@000k
=he.00
=l
.9l

LI

B
g £
I 511 sedth (Be)x) foale 1.000u [F1 Dal]

31 @15.00000 WMz S2.M09 0 B1MEO O 8778 pW T

Certificate Mo: J14-2-304% Pagegofs
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TMLOGE e

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
Tel; +86-10-62304633-2079 Fan: +86-10-623045633-2504
E-mail: Info@emcite.com Hitp:livwww. amcite com

DASYS Validation Report for Body TSL Date: 12.11.2014
Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DB35V2 - SN: 4d134
Communication System: CW, Frequency: 835 MHz;
Medium parameters used: f = 835 MHz; o = 0.965 mho/m; &r = 56.32; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C83.19-2007)
DASYS5 Configuration:
+ Probe: ES3DV3 - SN3148; ConvF(5.98,5.98,5.98) ; Calibrated: 2013/8/5
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
+ Phantom: SAM 1186;Type: QD0O00OP40CC;
*  Measurement SW: DASY52 52.8.7(1137); SEMCAD X Version 14.6.10
(7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.271 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.38 W/kg

SAR(1 g) = 2.32 Wikg; SAR(10 g) = 1.54 Wikg

Maximum value of SAR (measured) = 2.68 W/kg

-6.00

0 dB = 2.69 Wikg = 4.30 dBWi/kg

-10.00

Certificate No: J14-2-304%9 Page 7of 8
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Ldiises

Add Na 52 Huamyusniw Rioud, Hastian Dislricl, Beng, 100191, Crins
Tel +83-10-E3HETL-20TR Fie #001 DR O 0
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Impedance Measurament Plot for Body TSL
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Appendix A: Calibration Certificate

1.3. D1900V2 Dipole Calibration Ceriticate

T t i Collspormion wh o '-:i_‘_"m?
M ‘ “M ?-rd

Aad: Wo.B2 H.nll.l-ﬂ—hird.lnm. 100581, China

ol <86-1 Faw. ~§6-10G24A33- 2504 ":"'J:"_H"':;-’ o

E-reait Ham-mumm it prcile oom Lhad™ CNAS LO442
Client CIQ 5Z (Auden) oy '.‘FH'H‘I'I-:-IHH J'H-Hm
CALIBRATION CERTIFIGATE SR
Ctfect D900VZ - BN: 54150
Culmilon Frocadions TMC-OS-E-02-104

Cabbraion procedund 1o dipohs valdation kits

Galibration dnte- Deecember 12, 2014

This calibration Certificaie documents. the irecoabilty io naticranl standards, which realize the physicnl
uniis of messaementsSl). The measurmmenis and e encarlainlies wilh corfdance pichiakilly ar
givin on 1he following pages and are cart of e corificate,

Al enlibrations have boon conducied in She dosed Bbocalery Tacly. amvirenmisnl Leenperuieded) T
anvd hismadSy-<70%.

Calbenfion Equipmoent used (METE oriical for culiuaiicn)

Primary Stardards e Cal Cmwe{Calbraind by, Cartiflcaim Mo Schaaiuied Calibration
| Power Maler HRVD 102083 11-Buep- 14 (TMC, NouZ 14-443) Bepl5 |
P sangor  WRV-Z5 100585 1114 [TWC, Moo J2 14447 Gep-16 |
| Referencs Probe ESIONG | 5H 3140 5 Sop-i4 (GPTAG, Mo ESF-3140_Sop14)  Bepis
| DAES BN TTT 22.Feh-14 (SPEAG, DAE4-TT7_Feb14) Feb -15
Signal Gonevator  E4VIED | MYAR0TTERI  TI-Nov-14 (TME, Mo JZ14-354) Hav-14
Hatwors Anshzer EE362E | MYSRIZNIES 10400814 (THG, NeJ214-278) Cel15
Mam Fianetion Sigratura
Callorated by: 2hao Jing SAR Test Enginser R < ]}
Revirwed by O Dianyuan SAR Project Lasder = o
Agproved by Lu Birgsang Duputy Dinecior of S labonstory S
fasued 17, 2074

This calibration certificals shal not be reprodiuced socect in full withait witten spproval of e laborstony.

Cotificate Mo J14-2-3052 Page 1 el 8
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Appendix A: Calibration Certificate

n In Collaborztion with
‘ CALIBRATION LABORATORY

Add: No.52 Huayuanbel Road, Haidian District, Befing, 100191, China

Tel: +86-10-82304533-2079 Faoc +B6-10-62304533-2504

E-mail: Info@emcite.com Hittpifheeie @MCHS, COM

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)",
February 2005

c) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s Electrical Delay: One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

« SAR measursed: SAR measured at the stated antenna input power.

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

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR result.

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

Certificate No: J14-2-3052 Page 2 of 8
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T ML«

In Collaboration with

Add: No.52 Huayuanbei Rnld Haldian District, Beljing, 100181, China

Tet: +858-10-62304633-20'
E-mail: Info@emcite, mrn

Fax: +B5-10-52304633-2504
Hitto: ftvwesew. emcite.com

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52 8.7.1137
Extrapolation Advanced Extrapolation
Phantom Twin Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = § mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters z20°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0£0.2)°C 38.9+6% 1.42 mho/m £ 6 %
| Head TSL temperature change during test <0.5°C e { —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition [
SAR measured 250 mW input power 8TimWig
SAR for nominal Head TSL parameters nomalized to 1W 38.3 mW ig % 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 508mWig
SAR for nominal Head TSL parameters | normalized to 1W 20.2 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperatura Parmittivity Conductivity
MNominal Body TSL parameters 220°C 533 1.52 mhaim
Maasured Body TSL parameters | (220%0.2)°C 537+6% 1.53 mholm £6 %
Body TSL temperature change during test|  <0.5°C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL | Condition
SAR measured 250 m\W input power 898 mW /g
SAR for nominal Body TSL parameters normalized to 1W 39.9 mW /g £ 20.8 % (k=2)
SAR averaged over 10 em’ {10 g) of Body TSL Condition
SAR measured 250 mW input power 5.26 mW /g
SAR for nominal Body TSL parameters normalized to 1W 21.0 mW /g £ 20.4 % (k=2)
Certificate No: J14-2-3052 Page 3 of 8
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r‘ I Collsboration with
. CALIBRATION LABORATORY

Add: No 52 Huayuanbel Road, Haidian District, Beijing, 100181, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304533-2504

E-mail; Info@emcite.com Http:/fwww emcite com

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50,30+ 3.17j0
i
| Return Loss - 30.0dB

Antenna Parameters with Body TSL

| Impedance, transformed to feed point 48,80+ 3.92j0

| Return Loss - 27.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.048 ns —I

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order to improve
mafching when loaded according to the position as explained in the "Measurement Conditions®
paragraph. The SAR data are not affected by this change. The overall dipole length is still according to
the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by ' SPEAG —|

Certificate No: J14-2-3052 Page4ofs
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TMLGE e

Add: No.52 Huayuanbei Road, Haidian District, Befjing, 100191, China
Tel: +86-10-62304633-2079 Faux: +88-10-52304833-2504
E-mail; Info@emcite.com Hittp:/fwww, emcite.com

DASYS5 Validation Report for Head TSL Date: 12,12.2014
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1300 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d150
Communication System: CW; Frequency: 1900 MHz
Msdirinm parameters used: f = 1900 MHz; o = 1.416 mho/m; er = 38.91; p = 1000
ka/m
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

Probe: ES3DV3 - SN3149; ConvF(5.06,5.06,5.06); Calibrated: 2013/8/5
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn777; Calibrated: 22/2/2013

Phantom: SAM 1186; Type: QD0O00P40CC;

DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7xT7)ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 90.054 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.9 Wikg

SAR(1 g) =9.71 Wikg; SAR(10 g) = 5.08 Wikg

Maximum value of SAR (measured) = 11.8 Wikg

-3.45

-10.36

-13.82

-17.27

0dB=11.8 Wkg = 10.72 dBW/kg

Certificate No: J14-2-3052 Page 5of 8

24 of 38



Appendix A: Calibration Certificate

SV 4  n Colleborstion with
s p e a g
u CALIBRATION LABORATORY

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
Tel: +B6-10-62304633-2079  Fax +86-10-62304633-2504
E-mail: Info@emcite.com Hitp:/Aewrws emicite.com

Impedance Measurement Plot for Head TSL
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TMLOG= e

Ak, M BT Husrsanbel Fiosd, HMades Dngsct, Dedag, 100797, Chins
Tl M T ORI 001 7 Fase #8581 EXAAAN- 3804
E-mad infegamais oo i e Bie oo

DASYS Validation Repart for Bady TSL Dt 12.12 3014
Test Laboratony: TMC, Befing. China
DUT: Dipole 1900 MHz: Type: D1500V2; Sarial: D1900V2 - EN: 84150
Communication Sysiem: CW: Frequency: 1800 MHz:
BTy plrlﬂ'uah?r: used: § = 1600 MHz: o = 1.528 mho/m; or = 53,74, p = 1000
=T

Phantom section: Fial Phantom
Measuramaent Standard: DASYS (IEEENEC/AMNE! C83.18-2007)
DAEYE Configuralion
*  Probe: ESIDVI - SN14S: ConwF(d 724 T2 4. 72} ; Calibrated: 2013875
Bensor-Burface: Imm (Machanical Surface Detaction)
Elsctronics: DAES S77T, Calibrated: 22022013
Fhantorm: SAM1188; Type: QDODIPA0CT,
DASYS2 52 8571137} SEMCAD X Varsion 14.5.10 (7164)

Dipole Calibration for Body TissuePin=250mW, d=10mmiZoom Scan
(TxTxTYCube 0: Measurement grid: de=Smm, dy=5mm, dr=Smm
Reference Valus = B3, 808 Wim, Power Dot = -00.06 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 9.98 Wikg; SAR{10 g} = 5.26 Wikg

Meimum valun of SAR (mesuned] = 12.1 Wik

[ B

il

0 dB = 12.1 Wikg = 10.83 dBWkg

Carficass Mo J18=2-3052 Page 7 of &
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N 4 ! Collsboration with
I s p e a g
M u CALIBRATION LABORATORY

Add: No.52 Huayuanbel Road, Haldian District, Bedjing, 100181, China
Tel: +86-10-62304633-2078  Fax: +86-10-52304633-2504
E-mail: Info@emcite.com Hitpifwww emcite. com

Impedance Measurement Plot for Body TSL
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1.4. D2450V2 Dipole Calibration Ceriticate

in Collahsrmian with ﬂ""ﬂ:f:'l e,
‘ A

Add: Mo 53 Murpusnbsl Read, Haidian Dtra, OFN, CRifS. Gl
T - 102304833-2078  Fax ~86-10- 11:; ?gm‘
Eomad Indofiesncile.com HED: P prciln.com Folpilahi®
Chient  CIG5Z (Auden) 'r:-rllluh Ho: J14-2-3051
R
CALIBRATION CERTIFIGATE '~ . . -fot. oois ||
Dbject DRATIVE - G B84
Cafbeation Prookdursls) TMC-OS-E-02-194
Caibraiion procadun for dipole valdaton kits

Calbraton date: Deoeenber 11, 2014

This cafibeanon Catificaby documunts M Wracrabdity to nafianal standards, which malize the physics
umnifs dmrmm.mMmmummum“mmmndnﬁwn
givin g (e Following pages and are part of tha corificale

Al eadbrations. Rired Bben conducisd in !he closed laboralony lacily, enviionmenl lempeanluniies ©
and humediby<T0%.

Calibration Equipmant used (METE crical for calbvalion)

lﬂmm ID¥  Cal DuhsCalbrated by, Corlificato No)  Scheduled Calibration

[ Power Meter  NRVD 102003 11-Gep-14 [TMC, NoJZ14-447) Sepil
Peiwer sangor  NRV-ZS 100535 11-Einp-14 (TG, N, JZ14-443) Eop-15
Reference Probe ESADVE | BN 3148 5- Sap-14 (SPEAG, No.ES3-3148_Sup1d)  Sep 15 |
DAE4 SN TTT Z2-Fen-14 (SPEAG DRES-T77_Febl4)  Feb-1y
Sigral Generator 44350 | MY4B0TO003 1 5-Nowid (TG, Mo J7 14-304) Mow-15
Motwork Anabyzer EE32E | MY43021138  18-Oct-14 (TMC, NoLJZ14-278) Dot 15

Mamn Funeiion Signature

| Calbraeed by. Znso Jing SAR Teat Crginesr i i{
Ruviermic by: €3 Deanyuan SAR Project Luader .—"
Approed i Lu Ringaong Doty Cirmeter of th Ebarasry E

7, 2014

| Triis calibration cestficats $hall not be recroduced except in Mmmml ol the labaraioey

Cartifieaty Mo J14-2-2053 Paguiolé
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TMLOGE e

Ass ha 52 fizma, Huean D, Bapng 100791, Chira
Teiz +88- 00 <07 Fan: =88 10 82 04800 200
E-ranl Infoffiermcite opm Heg. Frevrm st e

Glossary:

TEL lissue simulabng bouid

CamvF ssnsitivity in TSL F NDRMx,y z
M not applicable or nod masswned

Calibration ks Parformad According to the Following Standards:

a) IEEE Sid 1528-2013, "IEFE Recommended Practics for Determining the Paak
Spatial-Averaged Specific Absorption Rate (SAH) in the Human Head from Wireless
Communicaticns Devices: Maasurament Technsquas®, June 2013

by IEC GZ208-1, “Procedure b0 measuns the Specific Absorption Rate (SAR) For hand-held
denicas utad M Close prosimity 1o the ear (frequancy range of S00MHEZ to 3GHZ),
Febneary 2005

¢} KDBEESE64, SAR Messureman! Requirsments Tor 100 MHz to 8 GHz

Additional Documeniation:
dj DASY4S Syslem Hundbook

Mothods Applied and Interpretation of Paramaters;

& Mpssurmond Condiions: Furthers details ane availishie from the Validation Report at the
ond of the: cortficate. All igures steted in tho cerdificain are valid al the frequency
indicmbed

s Arigvrra Paramators wilh TSL The dipole is mounted with the spacer be position its feed
point cxactly bolow the contor marking of the flat phantom section, with the amms.
oriented paraliel to the body axis

s Fopd Poinl Impedance and Refurn Loss: These parmmoters are measured with the
dipole pos&ioned under the Equid filled phantom. The impedance steted s transformed
froem Ehe measwromend af the SMA connecior o the sed poird. The Return Loss
onsares low roflectod powor. Mo uncortainty mgquined.

= Elocincal Defay; One-way delay between the SMA connactor and the antenna feed
point. Mo uncerainty requinsd,

« SAR measued: SAR measured at the steted antenng input power.

= SAR nomrmalzed: SAR a5 measured, nomalized to an input power of 1 W at tha antenna
Connacinn.

= SAR for nomingl TSL paremeters: The measured TSL paramaters are used b calculate
the nominal SAR result

f

The mported wncorainty of measemmen 5 sieted @5 the stenderd uncedainty of
Messurement multiplicd by the cowage factor k=2, which for @ nommal digtribution
Comesponds io 8 coverage probability of approximateby B5%

Camficabs Mo J14-2-3053 Page 2uf &
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Tal +B5 | DOXNWG3 3079

Fle e b I ML R-2 00

Lomad Intsfgaonmean som Loy RITHE £
Maasuremant Conditions
CASY sysiem configunion, os far @ nol given oo pege
DASY Warslon DATYER 52 AT
Extrapolstion Advanoed Extrapoiatan
Phanbsm Tiwan PRaninm
Cintance Dipole Conter - THL 19 mm Wil S
Zoom Scan Resolullon ey, o = § mm
Fraqueacy AN MHE § 1 MHE
Head TSL parameters
Thi Sllaing PARRMAIAIS A% CASLLANGY Wi At
Temparsture Parmitthvity Conducthvity
Ramingl Hekd TSL parsmetsrs oG £V 1 B b
Eeasured Heed TEL parameler A0e0D" WoaESN 182 ehomud%
tead TAL smparsturs change durisg iest | 08'C —
SAR result with Head TSL
| BAR wveraged ovws | cm’ {1 gh of Heed THL Conditan
BAR meawurwd 250 FN inpa provee 12.0mWig
AR for namina Head TEL passeatars mormalized i W | 617 miN ig 2208 % fed)
SAR avernged over 19 cm’ (10 g) of Head THL Cangnon
EAR misaesured | 250 it irpul o B mW g
SAR fof nomingl Mesd T5L paramaters | normalimed i TW 4.1 MW ig £ 2004 % (o=
Body THL paramators )
MWHMEE
, Tamparahara Parritdiviy Cordustivity
MNomindl Bty TSL pararmslsn moc 8r7 105 mram
Meserwd Body THL parenelen 2 0a02"C 52Ba8N T mramad S
Eindy TEL menparaturs change during st L — ==
SAR result with Body TSL
BAR averaged ovr 1 0 (1 ] of Doty THL Cenmitron sl
£4AR measured 250 iy irecd power© 129miWig
| BAR for pominal Booy T52 parmatens neeTnlirnd 18 TV 18 e g £ 208 % {lesZ]
BAN Sweraged cver10 o {10 gy af Bady TEL Condiien
EAR mansures 230 mid ingrat power Bl i g
| mam o meorminad ety 1L paramatens REFTBRTAA 15 19 240 N I £ 204 % (oW

Cartficale Mo J14-2-3083
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TML e

Ass Na 52 Rcu Haetian Desire, m T00rEe, Chra

Tel: i 40 Fan #8610 82304833 2004

E-mail Inlwﬂrrimrm HES Bererm wrrrcin som
Appendix

Antenna Pararmoeters with Head TSL

¥rpodance. yansurmed 1o feed point 48 A0 1 TR == |
Foanum Loss - 25 58 |

Antenna Parametors with Body TSL

IEpadante, TRREAOMTED 10 I8ed point RO 7 O8N
Fetanbewm -2 ddB

General Antenna Parameiers and Design

|Fmﬂq¢ﬂm; | 1. 100 ns ]

Aler long lerm use wilh 1008 radiabed power, only a slighl waming of the dipole rear the Teedpoint oan
Iy PRSI

Tra hpods i MiB0e O SEandad SEMingad SO CabH. Th Obnbe CORAUCH of the teiding ling i
diectly conmecied fo lhe second armi of the dipole. The antenna is therefomm shord-cinou®ed for
DC-signais. On some of the dinoles, small and caps ans addad to tha dipole arms in order B improve
vy Ioaded BCODiding 1O e poailion a8 axpained in the TMeasurement Conditlons”
paragraph. Tho SAR dain e nof affected by this changs. The vl dipals lags i a8 scaeding 1o
thi SRandard
Mo exoessive fomos must be spplied o the dipole ams, becacsa they might bend or the soldened
SnnnacHong noar th fabapaint may De Samsges

Additlenal EUT Data

-ﬁnﬁmndh . EFEMG

Certificate Mo J14-2:3053 Page 4 of &
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TMLGe

Ak b B Humpaanisi Fiosd, Hasdan Do, Belisg, 100181, China
Tol =801 0B2M0GAIA- 2070 Fioe i DAL
E-misl bafsfmmcite com Hp e it cam
ASYE Validation Report for Head TSL Diain 12 10 20494
Test Laboratory: TMG, Bafjing, Ching
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN: BE4
Comrmunication System; CW: Frequancy: 2450 MHz
E:rlrmyn parameters used; 1= 2450 MHE o = 1,817 mhoim, &r = 38 68; p = 1000
Phamom section: Flat Sacton
Measuremant Siandard: DASYS (IEEENECIANS] C53,19-2007)
DASYS Configuration:
*  Probe ESIDWVI - SMA148, CanyF[d4 48 4 48 4 48): Callbrated: 201395
= Sensor-Surface: 3mm (Mechanical Surface Detecton)
= Elechonncs: MEL SnTTT,; Calibralted: 2222013
* Phandom: SAM 1583 !:.rpﬁ. QOO00R4DCC:
=  DASYSEZ2 B2.8.7{1137T) SEMCAD X Version 14.6.10 [7164)

Dipole Calibration for Head Tissug/PineZ50mW, d=10mmiZoom Scan
(TxTxTWCuba 0: Maasurement grid; de=Smm, dy=Smm, dz=Smm
Reference Value = 56,528 Vim; Powar Dvift = -0.07 d8

Peak AR (mxtrapolated) = 270 Wikg

SAR(1 ) = 13 Wikg; SAR{10 g) = & 05 Wikg

Maximum value of SAR (measured) = 16.2 Wy

1340

AT

—

LM — =

OdB =182 Whg = 1210 dBWikg

Cerlificale Ma: J14-2-3083 Pagssofp
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‘ I ioladbacarmtacess pwith
mm
Add: Mo /52 Hosyuarbel Road, Hadien Distict, Beging, 100107, Chang

T P O RS- O Fiaw a&8A- v AR 60
E-mal inisffameie aom LD S SO QO

impedance Measuremant Flot for Hoad TSL
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wh Loalgwedh den shEmE A BN G el T ey

L

Cariifizatn Mo J14-2-3053 Pagn & of o

33 of 38



Appendix A: Calibration Certificate

IS e

Asi. ey T Hurpsintssl Roed, Hasduss Dudich, Beigng, 100101, Chana
Tl -+ el ST 200 Fin 4 O i
¥ o isfegamatn s banip ey norie oom

DASYES Validation Repart far Body TSL Dt 12.10.2014
Test Laboratory: TMC, Beding. China
DUT: Dipole 2450 MHz: Type: D245002; Serial: D2450V2 - 5N: B84
Communication System: CW, Frequency: 2450 MHz
Meadiurm nll‘&"l'h!'h;ﬂ- uged: { = 2450 MHrz: o = 1.938 mho/m; cr = 52.87; p = 1000
K
Phantom section: Flat Phariom
ieasurement Standand: DASYS (IEEENECTANSI G583 19-2007)
DAZYS Conligurathsn:
*  Probe; ES3DVE - SH1149; ConvF(d4. 21,4 21,4 21) ; Galibraded: 201385
»  Bersof-Burface: Imm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn777: Casbrated: 220272013
*  Phantom: SAM118E; Type: QDMKPADCE,
=  DABYSE2 52BT(1137); SEMTAD X Version 14.6.10 [7164)

Dipode Calibration for Body TissuwePin=Z50mW, d=10mmiLeom Scan
(TaTuTCubae 0 Measuremant grid: dxsSmm, dysSmm, dz=Smm
Reference Valoe = B4 BET Vim, Powssr [vifl = -0.03 dB

Paak SAHR (axtrapciated) = 271 Wikg

SAR(1 g) = 12.9 Wikg: SAR{10 g) = 5.68 Wikg

Maximum value of BAR (measured) = 168.0 Wik

-iTaE

a0

0 dB = 16.0 Wikg = 12.04 dEWkg

Corifieatn Mo J14-2-3053 Page 7 eda
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Appendix A: Calibration Certificate

TMOGE

Bdd: Mg 5T Hewyuanbed Roasd, Hasdign Dednct, Begng, P00, Chene
T 4P N T MM AT Far 4B BT LI
E-mai inlsfamen com EA T S ST GO

Impodanos Measurmmant Plot for Body TSL

U HE U S R0 ST RET R 5PRE DL
Wl oy Al e I T
Bl

BE. &y
& bdde
abl . m—
——r ——
—— e
T s, (i
“'—

£
TR
1

= -

Ml E1 dsbeh (e el draks e R del}
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Appendix A: Calibration Certificate

1.5. DAE Calibration Ceriticate

TMO G

Akl B 33 | eaysamtoei Rovad, Jiaindian Dt Besing, 100191, China Y —
Tell PG IIETIMANIZETE  Fu e BTSN T S e ]
Vumall’ [ meiecan g erite don Ll CMAS LD442
Chert . CI0 52 {Auden) Caortificats Mot J1d-2-3045
CALIBRATION CERTIFICATE =~ 0 S
Crapecl DAES = SN 1315
|
i Procudivin) TMC-OS-E-01-198
Callbration Procedums for the Daln Acquisiion Blectronics
(DRER)
Cakbaalion dabe; Mewembaer 25, 2014

This calbrmfon Cefificale doouments the iracesbdity o naional srdards, which realioe the physical units of
masurementElEn. The mexiuntments and the uncerainties with confidence Protalaity 00 Qrean o0 The BBowing

All calibrabons have Deon conducied = Uhe cloged laborabory fadility. emwonment lempardivie{ta®'s and
ety S T0.

Calkraton Eguipment used (MBTE cribcal foc calibratan)
|

Primary Bandands o Cal CaftefCalibeabed by, Corfficabs Mo Scheduled Calibradion
Diocumenting f
Process Calbeator 723 | 1971070 0=Juby= 14 [TRE, MocPW14-045] Huly=15

Mami Funsbon
Calibrated by Yu 2ongying SAR Tost Ergineer 'm i

Riviiwerd by CH Cipnyran AR Project Loadar _,-:=‘¥T-T§E\.__,.- |

PPy LuBingsong  Doputy Direcor of the Inksimory. .. -

Thiss cahindlen coriificpio shal rol by reproduced wosddd in Tl wilgul wilben agorovallof B Raboraloly.

Ceitalicale Moo 11423048 Page 1 6l 3
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Appendix A: Calibration Certificate

TMI e

Crarwe, Begeng. 100195, Chisd
hl n—w—mum fr.l. i P10 -5
Etnamil Bt P oo e b irm
Glossary:
CaE data acguisibon electronics
Connector angle  information used in DASY system to align probe sensor X
to the rabot coordinate system,

Methods Applied and Interpretation of Parameters:

« D Voltagoe Moasunomaont, Calibration Factor assessed for use in DASY
system by comparison with a calibrated nstrument traceable 1o national
etandarde. The figure given carespands ta the full scale range of the
voltmeter in the respactive range.

« Conneclor angle: The angle of the connector is assessed measuring tha
angle mechamcally by a tool insered. Uncertainty is not required.,

s The repart provide only calibration results for DAE, it does not contain olher
parformancs test results.

Cerificase Moo J14-2-3048 Page 2 of ¥
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Appendix A: Calibration Certificate

' I Collsbarmman with
mm
AT Mo 3T Nlsayuasha Hod, Ploidiss Deney, Mefing, HEr|, Chaas

Eel: 485 DA MMERT- D079 Fan: o« b | 0-E2 303 ) - 2304
E el |nfz i gmerd som Hap o s gem

G Voltage Messuromant
ASD s Corveierinr Fiaseoiubson nomenal
Hegh Range. ILSE = 810, £l rmnge = SHM.,. 30
Lerw P LS8 = B1etd, Bl rarg = L — "
DASY masnremenl DEEmele Aulo e Time: 3 Sel, MEBEBUAng Bmi 3 B6t

Calisrmion Fazrom x [ Y £

| High Rangs ll:::l'i!h_{u'li'l.q:lﬂ lm-1i|'11'|]15-ﬁ1h!] mmwn:amm;-

:I.ﬁw 150N+ 0.7% (k=) | 184180 4 0.T% (k=1) cl.lm:tﬂm{hil]
Connector Angle

Conrsecior Angle o b weed in DASY wyatem | TE2 ="
Certificate Mo | i-1- WS Page 3 ol

38 of 38



